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e) HBARLERLEAHEMAXIL

1 2 4 5
T4 Ew FFU4—3 A B —Fwy b EFEEs) F—RR—2E
VAT LB FAF B
LK EFEEa of =Ry b TAVA T=RA=RE | PFUsr—3
B 2 VI A F LR
2 A
B FFr-—i3 Fe g R | fub—Fub | FybT—4S | TSz h b
DL AT LRE H Bl AT LEE B
L HR— N A A —Fy b EFRmRs : XA ILERE | TILFAFaTI
& & EFAER

f) HBODELTORAFINERTENRBLTIVS/RET A LEHFETHAFILOLEES

DO HE
HBAERLERELERIARNL ICTERHERBEELTLAREF)L | ICT HFEAIET E 2L %2F7E
THAFN
1 A28 —Fv MR 7FUbr—=3 0 AT LRE A & —5 v R
2 BFEHEal F—HR—2EE BFHmal
3 FPFIr— 3 UL AT LER Ry ~EH JAVA
a4 F—HA—REE NTMNoveli = b7 x7 F—HA—2ER
5 FwtZFabkan, pROS— FwbZARAN, FERS— UNEX/LINUX
::> ITHHEOBREEOLENS
g) ICTEWENHBT HIEHFAFNL
1 2 3 4 5
ZaUEY QOZazy—a |HIENRERER|JLELT—Pa | BE Y —E X |EBMNEZE
M ¥ & customer | #7 creative thinking s presentation customer service strategie planning
service
12 F BEMmREBEYER | FLEYF—a |a82=2F—23 | BEY—ER BB MIS TR
# > R
74 BEMERIERE | TLEyF—Y3 |383a=y—L3 | BEY—LER HERR BOEtER
i M o
BE Tty F—Ys |a3azb—2a |REMREBEER | BEEHORAR | BEY—ER
) wHEE fiT /BPR change
management/BPR
L uwHR—IL Jfazh—Y3 | FLErT—va | BEY—ER BIEMERIER | T/=hLED
vRE Y # F A £ H
Tech/Biz wning
h) ICT Zfff&EARO T B IR FIL
1 2 3 4 5
JaYEY BB A0ETERE FLEYF—3 (BENEBRXERE (3fazd—2a|X~FTqa07
e # VHEE £—I2
A F TLEryF—2a | BEBEMREXER|[AZa=r—L 3 | BEY—ER B BAGET A
v i) “HE
24 Lo e BENERIERE | FLEVYT—Ya |d3azyr—L3 | BETEHORE
i P YHEGE /BPR
B=X FLH¥yF—La | a32z45—3i 3 | BEEGTEE EEEHOLRE  HENREEXR
M B /BPR B
L AR SBRHTHEE FrtvsF—va|azaz=s—La | AENREXER | F7oALED
- HEE # T AEE

— 125 —




i) HRSRLEELEZ SERMAFIL

1 2 3 4 5
ZeUEL HRBERITELE I—T125k | BEY—ER QA3azZh—4Ls |[EEEEoRE
—LZ ik /BPR
42K T—=HF g 5t | SEMEHEE BENERXTER | BEY—ER FLELF—3
—JLA T 3
4
BE BEERFEOULE | TLEYF—Sz | BBHER Az —val|l=—4Fa5
/BPR X RE Z—JLZ
R —N T—=HFrTq4 T | BEY—-FX Qa4 —3ir3 | BERIEERE TL¥TF—
—JLA HE =

k) HBOBELTOIRATNLEERE N RELTVWE/BRET L L E2FET IEBMAFLO

L5 oD ER
HEFBLEELEZLATL ICTHHIENRELTVLARAENL | ICTEMEAREGTICLEHETHRAEIL

1 T—4F A »THE—ILR BEMREERE FLErF—ar

2 HERYIETEE FLELF—3y EERE A3 EIE

3 BEY—EX IZazH— 3k RlEMREAXERN

a4 AT e R BREH—ER AzazH—LalBE

5 IFacb—iarvEiE HEEMHEZE FOZANEDRAEE

B AN EFEEMIATLOBRE

— 126 —




®7sVELHBERDOHER

EMPLOYMENT STATISTICS BY OCCUPATION —CALENDAR YEAR 1991 TO 1998

Occupation 1991 1992 1893 1994 1995 1996 1997 1998
Professional, Technical and Related 1,357 1,354 1,306 1,382 1,430 1,567 1,649 1,654
Workers
Administrative, Executive and 282 280 319 353 408 432 817 568
Managernal Workers
Clerical and Related Workers 268 977 1,036 1,067 1,130 1,194 1,244 1,248
Sales Workers 3,122 3,190 3,274 3,372 3,582 3,850 3,921 4,096
Agricultural, Amimal Husbandry, 10,161 | 10,603 | 11,041 t 11,176 | 11,026 | 11,539 | 11,197 | 10,815
and Forestry Workers, Fishermen and
Hunters
Service Workers 2,092 2,150 2,109 2,282 2,342 2,462 2,745 2,957
Production and Related Workers, 4,901 5,111 5,174 5,400 5,730 6,117 | 6,407 6,532
Transport Equipment Operators and
Laborers
Occupations, nec 31 33 3z 30 29 27 36 42
TOTAL 22915 | 23,696 | 24,382 | 25,032 | 25677 | 27,186 | 27,715 | 27,911

Note n.e.c— Not Elsewhere Classified  Source: Labor Force Survey, National Statistics Office

,:> B IREEDSOBIFWACOZHIME L TORE

D71 VEY I TAHOEESA
<META Group [IBEE~O AMBEGERME  (2000) >

E£ Ak
1 FER L= 417
2 F—AFSYTF 4.15
3 FAYA 4.10
4 h+4 4.00
5 ISR 3.97
6 24T F 368
7 ARA 362
8 A2 F 359
9 Z1—P—5F 3.49
10 FHELF 345

(LREFBBAHE (14D, ITEEZEDARY (1), —BHELLLOHEMER (4) HEHE—& (15). X2HE 08).

KEEEZE (19)
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< E-Readiness by McConnell International >

Connectivity E-leadership Information Human Caprtal E-business Climarte
Security
China R A R A A
India R A A A A
Indonesia R R R B R
Malaysia R B A A A
Pakistan R R R R 24
Phibppines R | %4 R A R
South Korea A A A B B
Talwan A B A B B
Thaland R A R R R
Vietnam R R |24 R R

B- indicates the majority of condittons are surtable to the conduct of e-business and e-government

A- mdicates improvement in the conditions necessary to support e-business and e-government

R- mdicates substantial improvement needed in the conditions necessary to support e-busimess and e-government
up arrow- ndicates mnproving relative to prior tme penods

down arrow- indicates weakening relative to prior iime penods

<HFZEFMEL - TF7U70ITEEE] >

EEEE PR EE V=R oA B —Fy bRR | £ 28— FRIFA
b3 F
1 &5 576 | B 549 | Lo HAR— | 527 S HKR— |46 L HAE— 293
n v n
2 EES 558 | &% 521 | &% 291 &z 27 X 252
3 | &= 545 | &E 504 | g% 287 A 21 Y 205
4 | SwHFE|482] 0 HFKR|475 | E 133 2 17 s E 14.7
—JL -
5 | & 438 | g% 449 | gz 181 s 06 Bk 145
6 |wLb—3i[203|TL—3(101 |TL—17 [69 TL—37 027 IL—LF 69
7 7
7 | +=E 36 | ohiE 34 & A 23 g4 007 2 13
8 & 86 | &4 33 Zq40EY |17 4 JEL 002 pE a7
g9 |74 UF {39 | 70yt |24 $E 12 £ 2 ERL |00 ToyEY |07
b M 7
10 A Fx |29 A2 FR]|11 A2 ExL {09 chE ool A4 Fpr |02
=T LT 7 7

<IMD [The World Competitiveness Yearbook 20001 >
T4 ) B #E 38 /47 (Domestc Economy 41, Internationabzation 40, Govemnment 31, Finance 35, Infrastructure 45,

Management 35, Science & Technology 34, People 41)
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* IT Infrastructure

Philippines Japan Singapore Hong Kong | Tarwan Malaysia India
Electncity costs for mdustrial 34 43 47 46 472 17 27
chents
Investment 1n telecommunications 8 33 28 a7 6 5 14
(95-97)
Computer per capita (99) 35 18 12 14 23 32 47
Comnections to mternet (99) 42 9 17 6 19 35 47
New mformation technology 1) 42 15 2 4] 7 10 12
e-commerce 2) 45 10 3 9 7 il 13
Cellular mobile telephone 43 6 7 2 3 11 15
subscribers (99)
Labour regulattons 3) 28 11 2 1 0 5 15
Telephone lines 45 7 9 5 4 13 15
Internattonal telephone costs 1 11 9 13 10 12 15
1) Implementation of new technology meets business requitements
2} Electrome commerce 1s suffictently developed for business opportunities
3) Labour regulations (hiring and finng practices, mimimum wages, etc)
4) Number of mam lines m use per 1000 mbabrtants

* Management

Phibippines Japan Singapore Hong Kong | Tarwan Malaysia India
Creation of firms 1) 23 47 15 2 8 11 19
Shareholder value 2) 31 45 3 17 18 30 43
Competence level 3} 15 38 21 29 36 37 1
Employee tramng 4) 23 6 2 34 31 26 43

1) Creation of firm 15 common

2)  Shareholder value 1s efficiently managed

3} Domestic and international managers have the same competence level

4) Employee traiming 15 & high priority m companies
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* Science and Technology

Philippines Japan Simgapore Hong Kong | Taiwan Malaysia India
Qualified engineers 1) 10 18 9 39 14 30 2
Availability of IT skails 2} 9 10 8 26 12 29 37
Technology cooperation 3} 27 10 8 26 12 12 37
Company-Uneversity  cooperation 32 25 3 27 11 29 4%
4)
Financial resources 3) 39 20 3 13 17 26 33
Develop and apphcaton  of 11 24 1 12 13 23 44
technology 6)
Basic research 7) 30 13 5 29 26 23 28
Science and education 8) 29 19 1 9 6 17 8
Patent & copynght protection 9) 37 21 15 36 28 35 42
Total expenditure on R&D per 45 3 16 28 20 39 43
caputa 10)
1) Qualified engineers are available 1n the country’s labour market
2) Qualbified information technology skills are available i the country’s labour market
3) Technology cooperation 18 common between companies
4)  Technology transfer between compames and umversities
5)  Lack of sufficient financial resources does not constrain technological market
6) Development and application of technology 1s supported by the legal environment
7) Basic research does ephance long-term econoruc and technological development
8) Science and education 1s adequately taught 1n compulsory schools
9) Patent and copynght protection 1s enforced in the country
- Human Resources

Phalippines Japan Singapore Hong Kong [ Tarwan Malaysia India
Skilled [abour 1) 5 23 g 31 18 33 12
Bramn drain 2) 44 9 23 11 33 32 42
The educational system 3) 15 15 1 31 12 20 27
Unuversity education 4) 17 47 4 34 20 26 25
Human development index 40 4 22 24 36 46
Total and current public expenditure 39 35 42 43 - 21 39
on education 1996 5)

1) Skilled labour 1s avarlable m the country’s labour market

2) Well-educated people do not emigrate abroad

3) Meets the needs of a competitive economy

4)  Meets the needs of the enterprises

5) As apercentage of GNP

)| - BLTAHSBORSNZBORT L LBL TEL
* 24 VEVIT AROESNZ, 4F. AXNCL2TRED
- CADDHEANDS IT ERXLFIITyFLEIT AMORENEZTHILER

Ho
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<HAFHBEEXOHSF N>
BEOESIEXZOBRENORRIIREREHON— FEMOAEREN.
DBV T TR TH—ERGEBRY—ERENBRESEFREH. YVIrbvz 75
BOBRENOBERIIFAERE. | TH—ERLBOBESIOERIHE.

(ELERH)

()| AHERE & S HRRRORENTAR

@74 VEVIZHEITBAHOIRAT YT
( Joy V Aberenica “Skilis Shortage and Traming Needs of MNCs 1n the Philippines”)
<#FEFHEHHEB>
- BEAPEESATOVERVSBTHEAHEAK
- BEGERENMDELSATVSSE T, #BASNERMEY THERN
I TEREL I TEAF Y Y ADFIF vy THH B

<BEHME>

rAVFASLOERE, M FL—= IR ATED. BEOFR
- KEDQHIZVD, TOREORFICRELNEH > TV

- I THEEEFERATH. BRATRETHD
cTFATEVvIREELEREFRSRRLENTL

<EEXROME>

- EERAEEMEOEICTELNHD

R —Tr—, a7y atNEERATHIENHLL

CITAM, REZETOC IV YR —Py—, TOTSLTHAF—~. PATLIVHNLA
b, VATLTFURARERDHLDICEHELIAD D (BEFHNAFLAIRIA L MEND,
TV UPBRI T IYBRNONS,

WA DAUMEANOBENIBEELAGIN TS,

- BLOBENAHEROBCENHBEOFTAZEREL TV S, SEREMAHERERT IFE
LLDTEELH D,

APV TERAOTOT S LEEFRT A EERDLEL, EEANL—-Z T EFRL
TWBEIBNEL,
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%Time Period for Recruitment of IT Staff by Member Economy, Occupation and Industry

s e

?Ei P 1Sy Sys Com  Net AT T T
% gManag FOBTATET L Consult Analyst Tech, Consult  “Engmeers “Mmntenance {Techmcian
E Phlhppmes ; ; ;
gs Manufacurng 25 ©BO A0 ko dpo ps - ps TR0 T RO
§§ anking & gao 25 20 3.0 o 20 s 30 20 ‘
= e
; [Business § 0 10 30 25 10 po o 30 Bs §
HHOEIVICES k: 5 [
! iInsurance @Qﬂ @25 20 25 20 @0 @0 g 20
1Al industnes 130 30 30 30 20 2.0 2s 30 20
All Economies ;
gé%v[anufacmnng 30 B0 30 30 0 30 S0 #0 20
ugi‘;ﬁ‘;& 30 30 20 30 § 0 20 o 20 20
%usmess . éi : |
30 30 30 30 20 B0 39 29 2.0
: =Services : ; ;
{ Snsurance 20 2 B0 90 30 20 B0 20 20 20
ﬁ% § : %-g i

edian shown in this table mdicates that at least 50% of sample firms have 1denufied a rough length of time for them to find
articular IT skills

1 = recyuited within 1-3 weeks

=2 = recnuted within 4-7 weeks

= recruted within 8-11 weeks

= recruited after 16 weeks

F = recrutted wrthin 12-15 weelcs eeks - o

i;gerce_n}“a__ge of Firms Indicating Future Recruitment Difficulty of IT skills

: ; o] %Pr i’%Sys Sys Com 5@ AT T T

E . !‘E Manag ogramer SConsult Analyst gTech iiConsult * Engineers gvlamtenancc Technician
[Philppines | : i : i
P IManufacwrmg  [S000 46432 4000 15152 [2273,3478 PSTL 3333 11786 ;§
;ﬁ fBankmg & Finance 7500 0000 210000 #4000 14000310000 57500 50 00 156 67 i
3 _ iBusimess Services 3333 75000 33333 2000 20002000 38333 3333 000 i
: HInsurance 15000 15000 #5000 5714 & 11667 2000 & 3333 i
HAl industries 5116 56170 44300 @706 1210593590 3721 23182 2340 i
All Economies . : . o L ’ o i o g%
anufactunng 5368 957 30 4533 35146 5328614571 55102 50 00 28 57 i
N __fBanking & Finance 44 83 34 48 2381 3333 18524074 2083 1952 2368 &
. Business Services 1508515000 14250 3676 %30 304000 2857 13953 1970 ?g
: nsurance 12778 15000 13125 4783 |053840000 418.18  HI000 12941 it
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B i

HEH e e A B ] S S P

=Traming Methods by Member Economy, Occupation & Industry i . #

: Managers H Prof & tech % Clencal, sales & service Production gE
o __On:job Offyob ‘External [On-job [Off-job {External \On-job Off-job External ‘On-job Offob {External &
Phxhppmes i ; : ’ %
Manufacturing 6042 14707 §645S 16939 ES918 17755 7708 §iS000 3542 18261 4783 3696
Banking & Finance 410000 55000 #5600 16000 #8000 RGOG 310000 55000 3333 16667 £100 00 46 (1) i
‘Business Services 18000 133133 1%66 67 #5333 £53133 667 17500 #4375 #3750 5714 2857 A000 §§
_Hlnswance 16250 16250 6230 16250 1BTS0 16230 47500 §7500 6250 4000 3333 oo &
iAll indusines 6753 14675 1e3ed 16494 6234 17403 77821 5128 13846 17541 4590 D742 §
All Economies i : i : : ; .

3979 8082 15799 2740

- iManufactuning 5048 FA681 (6348 15255 45694 16370 16028 15704

Banking & Finance 156092 458 11 058.11 48 57 168 ST 67 14 6667 16111 14722 56500 <5263 11000
_Busmess Services 16352 13920 15820 15648 15076 15939 6684 H4s41 13929 17612 4545 06 LSW_“%
Insurance 5946 15897 17179 57363 7105 17368 7692 7179 16410 15385 4615 10538 |
i . i | ‘ B : i
Percentage of Firms Indtcﬂtll}g Areas in Needs of Training Improvement b bx er Economy and Industg _
: ‘Amount zQm::l’:ty of E’mé:zaltq af W lexibility mplenon razmM WW;
o _E ) 3Q;waztabl'e . pexternal Ginternal  ince m; f delivery ZCost of traininga. M§§0ﬂfr - é
Philippines ) : § e gﬂ
Manufacturmg 6875 47921 6875 75 0(3‘ 4375 4167, 833 4z
" HiBanking & Finance 7143 57147 10000 7143 4286 285 4 7
usiness Services 50 00 7143 42861 57 14 3571 2857 714 14 s
i ddmsurERCE e S333L 100000 00003 8333 333 166TE 16670 6F
All ndustries 66 67 5733 6033 7200, 4133 36000 8000 75
ANl Economies i : | . B
| Manufacturing: 5137 5479 65417 7089 46581 3048 6 162 292
| Banking & Finance. 5641 57 69 6282] 6795 4103 21790 9131 78
§§ mmmmmm .. Busmess Services!, 5728 5305 SB69% 6479 38501 23040 8450313
Insurance 46 348 6341 56100 6820¢ 3002 21950 7300 418
All Economtes/industries 53.60. 5504,  6208; 6316;  42.561 2656 6.88% 625

Comparison of Training Expenditure of MINCs in the Philippines and in other Asian Economies.

(Philippines = 1.00)

Manufac- Banking Finance Business Senvices All ndustnes
tunng insurance
PER FIRM
Indonesia 178 0.29 090 - 122
Malaysia 013 4.23 0.95 137 oo
Singapore 3.40 018 11328 024 2120
Tawvan 12.58 011 6.84 170 887
Thailand 132 514 1.28 - 1.40
PER EMPLOYEE
indonesia 177 099 0.98 - 1.55
Malaysia 3.94 340 039 243 092
Singapore 3.15 3.83 12.03 278 16 11
Tamwan 4.76 207 4.98 125 417
Thailand 1.03 128 048 - 0.96
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<SEARCC J#>
ICTBMfEN O EDOMBICHBTAESOEY
Fa)E 3F
S 2
A4 3
BE 10
L uHR—L o
- EEGHIRRE
1 2 3 4 5
T4UE ERLE #Be ErEE HEOHZE ERER
A2 F 2D AT BIEOETE HERE EEEE EFE~OHE
&4 R & OBER% ERBE HEOHRE BEOEEE RERHE
BX HEOHEE 5 LR L OMF BEQCEEE ERERE
LA — | RERE #5 HEEMSOIM EEEOBR HBEOERE
- IT B EORBICH T 5B EE
1 2 3 4 5
TAVEY FHE & DR 3 & 0% BECEEE BRARE SHOA A—T
142K B & O E% SHOA A= BEOHEEZE L5 & OB BRRE
a4 FE: OER EREE BEOBEEE HEOBRE +E & OB%
B& & DE%R O BEOEEE HEOBRE EREBAE
L AH-—-L [l 93] R LEEORAE ERERERE DA A= BEOEEE
- BIEREBICAT LG LEBREDI AT VT
1 2 3 4 5
T4YE Y PEP IR E L BHESH HEEoRH | #Bs
AU E B R 5 2 bwsFFia SERE HASEHE
&4 e i AR SHESE rgEsE | el
BE 55 HAREHE HBEOBEE AIRDIEHY fexai8
D HBE—I SERE s EREN S O HREEHE | SREE

<LYaVAL—EDAHER>
L) aAvRL—ZBNTA Y FA - REACE s TRIShEEEDLE

A=p 917 Vi E Sy v 1—4
14 FA 129 (17%) 533 (69%) 112 (14%)
B E A 562 (28%) 716 (36%) 723 (36%)

A FA-BEANCESTHISh-1F
EER FLEE EREY
A2 FA 774 3588 16598
hEA 2001 13237 41684
St 2775 16825 58282
2EIzHEHEL T 24% 17 14

(Annalee Saxenan, Silicon Valley's New Imnugrant Entreprenures)
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« PH.DERG# L RBEIIHET 5 A DENE (Nauonal Sarence Foundation)
FE 80%LLL
128 #70%
BE #140% (BEBRITIBETIENEHEZ,)

- IT BB R E (R B R
HE  TERERXE (BREMIFRUFrv—/3i—2)
ERa FEZ7 LORE

:> AR o MEAMKEE] ~OESEAEL S H
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(2) HREERWAICRIBEENVF25 4L, HARE=-—XIZ21T
DIT HAREOK (b, 55—

Sector
Region Total
Pubhc Private
! 8 32 40
I 7 17 24
1] 3 83 86
[\ 9 aa 9g
Vv 5 3% 44
Vi 13 28 41
il 1 43 44
il 4 16 20
IX 3 15 18
X 4 13 17
Xl 2 23 25
Xt 5 28 33
NCR 15 106 121
CAR 4 7 11
ARMM 2 3 5
Caraga 3 12 15
Total 89 554 643

Source: Commussion on Higher Education

|:> KA EC. HORLLEANED>TLRNEW S ERHNH D (APEC)

@IT HEMEIZ B S HER
Public Private Total
1998-99 16,355 153,906 170,261
1999-2000 23,501 204,415 227916
2000-01 36,009 300,633 336,642

(HE . O—hla L2 2 FEHD

:> SETOFEREFE>TLES>TVZOTIE?
AEEEEOLRE (FH10%H8) F14 T LE (73%) 28RS
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R LRI EBEZBBENT I Sr— g TR Y EL,
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- BREORDLIBME-BRLTCEL

BORETREARERIN
BELTWAEMIRTERETESRSLEOTTRAEL BN E T BREEDCLDLP S,

— 137 —



®v R e — LI Bl

FFU =23 UER

AE =BS5S T 4 IRAB 55%, IT HERETEEEHET 3
FONREORFANTEL—ES Y (PR TOEPHI—ZLUHENRT
HEIhTLBIZEhhbhod). BEEEETEVWSED L AN,

LATLERE - FOSSzY

ESa7LAR=yIDREERFEELTOLAE0E 7%, IT 58
BTOHFENRZL, BLBERETLNSEFELTEHLT 15%,

Py b= - BEER

LAN BffOEBREEN 54% &—FLZ, FHRELTIE IT HE5BH
OFREFFEHTLHEZL Q0%IFEE), BTEREITEYLTI15%FE,

BERETI?

N—=FDxF «CPU LotV VAR LEERST IEENY
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QX LD SICHEIIDHST . IT HFBETHLEBEEEZBCDOHENE

BIRETHEGBEHEZRICOHESI EVIEEEZLEL
EHRERBEEISH. AXNIZk-oTRED
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QEZRICHFHT HHBH
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F I -3 L ] P5000
DATLEE - oSS0 ] P5000
Fy bD—5 - BERT T # P3000
BREFIZ 45 P5000

=

SBERBAT. BT LRI PS000, D—ABEHOEBRELEDIDTIT

O@EZHRENEVERTSE (%)

F—HE E_HE
Fr)Ar—ia HiR 5.8 24 1
DRATFLRRE - Foys2uT 529 19.5
Fy bI—4 BEEF 333 414
BAEFI® 92 126
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OFXEHMELVEROEHE

4 UETE 32.2%
BRI 67.8%
B . 559%
T AR . 22%
TTEew 63%
HEEY 5.19

[:> *UP TCOI—ARTHA U OBOSEIZLES
s HEREZ4 Y B OB — =Yy T
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2. HEQOODALLTHRAZTOVDEN

(1) HEQODALLTRAZTIHENR (RRLRIZL MO REN)
DARER L2 —IcBHIESRATPALT?

Bl) A\HMEREE + AHRKEZR

@79 Y~ PF1MERA
- RBRIZHETARTFI YT
BRI RTFLOTY FV—2 0 HEREEREEEDOT Y MY — 0T
f) EEEORBRHRILTHERE
YR’ V-t A ERMHE (SETEBAIC1EER)
_SRAERIEHEY)-Y -OBATHE (FF 1 ABEEE)
_EREEEROEMANAFHOERME (B AR - FERBEFEE)

- _REFEEBAEOZFAL (285 2588%)

EVLF AT« TEMRE V2 —BHE - EEXH
_EENLGRECOR—/I—SEEST | TRHRICBELAHBRFE
_EUE—OELERORY - EAEE

FrRyHGR-FH9/)20E - EEEE
SEEOEE{LFBME LIZCAD/CAMFICHET HHHE
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3. T
1) HE4FX (Ecozones)
O RV ERAFEE #(2002. 01-02)

o H8— # EREK B o 1 hoon USS) A Ml 1ion USS) BEIIUR
Public 4 55, 439 501. 01 478. 21
Private 34 161, 338 2,354,746 1,513.340 841, 406
OF#E (1995—2001)

Electronic Parts & Products 64. 3%
Electronic Machinery 13.8
Transport/Car Parts 7 4
Precision & Optical Instruments 2.2
Rubber & Plastic Products 22
Garments & Textiles 1.3
IT Services 1.0
Chemical Products 08
Other Manufactures 68
AFxiFE 39 6%
Z4UE 17.3
HKE 13.3
s 8.4
HE 6.2
L HAR—I 5 4
BE 3.6
FAY 2.2
A% 09
TL—L7F 0.8
D 2.3

:> Ecozone & IT 1A—7 QRS AIgES (EHIERE)

— 141 —




5. Wiha 92 MEERBEY

A—hALa YLy FRAEEBE

FEERENIZ. EREGOEHZ UM, ERUFUHT IO, RELFREAF -
BE - S9WIT5H, MbOo—ANa HILE Y Mok DRAEEZEREL, EHHEEEE
FLLTOEY THH.

I. TEEADAMER=—X
IT FBATEOERE., AMBEBAIICHTILERAO=—XORE (ED & 5 aEi
LALEFTHAMAEDEEOERO LN TLION, BHEDX MIHT DB,
KERUVZAVEVREIT A —ICH U TEEAHBFTE L)

I #F%2H580=—X
FEHERECHTEI=—-ZXOEE (ELXFREICHLTELCENR, BE2HEEZ7TS
Aot T407)

I. ITEERERR

(1) EBREAR

[IBM Philippines] (EAF IBM), [Fujitsu Philippines, Inc] (EAFELi#). TNEC Telecom
Software Philippimes] (ELF NEC) ¥ 12 HOAFELZI~AOT7 79— FRUVET UV E
BEL-,

(2) BEER

@ IT EHfiE OB EKE
FHETITEHEOLALDSRLGLSC LD, SROAEERELY 74 VELIZE TS IT
HMEBEDBES L ANZESHT I EIBHETH SN, SEL IT BiFEOHEKEX 40,000
Ry~ FEFLAI IT BEfBOHBREKEZ 20,000~40,000 XV, #ELANIJILT 12,500~
20,000 Ry, A—HF—L ALK 12500 RVETTH 5.

@IT EfiZEDFTRRE

E1#E. COMMUNITY UNLIMITED, INC # LS TIE. RELTWAHEBELTWS, B
THETEI0 AMRERYTLWEVWRRTH D, ELEEF. ITEHEOBESFNLELN &,
HERHKLENWI LSS, FRBRORMIZOGEN>TWEIERFREI D,

BhHAhSDITHHEDEE

5 EHO IT BEMEOTECELTIE. IBM. GLOBE TELECOM (& 10%3iEMs 5 &FAL
TWd, ELETIEESE 300 AD IT HEifiE. SEBT 1,500 AOBRMESBEICLSEF
MLTWLAS, NEC, LG SYSTEMS PHILIPPINES, INC Tid 5 £/ T 50 AD IT HifiE &4
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PIIEEZFELTND, TOMOEHEIEFOEELHEL TS,

@HE L Eh HHEl

FEHOBESHFERRLTWEOT, #ETHIILETELRVY., AIZEELEERE. ¥R
TLER., 7OYSI0Y 2y bU—o2 YN a— a3y, BEFFOTXTOEHAF L
ETHHLEZFL TS, BM Tk, TAHS 5 ERBELIhIRWERY bT7—08
#iTHY. BEIS. netsphere, banking, Pomnt of Sales (POS), E-business and E-mining & Ly f= 5
MR EBEIZEDEFERLTNS. NEC [F, 18—y 7O kaniffitsd
2. A=y bFPTVS—=2a v FHSY PTUS—2 3 00 AFLTHA 2, LAN,
EHEERIFASELRSETFAL TS,

©IT HHMED )V L— FFE&
E#EOEN. PRTOUBERTELY, FHLE, 128 —3y FLOEW - K&,

S4 U EDERETITHEAEZERALTLS,

®vs7-hvELTHEE

TaTd - RuEVTERCESIC. BFGRBRE. KSETOEEREE. BBHELEE
BTOFHT, BET v TEV2EBEZHEL TV S, FFvUTRRELEES ML
—Z2V., B ABEMEERTOARREEATVD,

DIEXBEHETE
FEHOHNEFERRG. RECER 1 AH=Y 10,000~30,000 RVUTHDH. FlAIE NEC
Tld. # M T C++ programming & JAVA programming DEBEZRMEL =, 27 AD 1 —H— -
D/L LD IT HEHfiEH C++ programming traming [SHML . 17 ADQFEFE L AILD IT Fil
FH the TAVA programming [SBMLf-, FL—Z2Fid 6 » ABRT— ALY 10,000 RV
DR RS oz, IBM Tl IBM intranet and JBM & BUS-PARTNER T L—=2 5%
BEERLTLS, HMIGEE 15 BET. 2R +E IBM ntranet 2A4ERT US$50 . IBM &

BUS-PARTNER A/ US$2,000 TH 5.,

@IT HEifiE D5
IBM Tl&, 2001 E£EIZ IT HEfFED 5% BB L-. THERILEN~OERTHL, B

BT 35 ADITHfTEL, BACBEYTLLY., idRCERTILEYLE,
@7 VEVKE “TTHE - ERt 4" GRICETSER

EOEL—RICHENLERGERLTVWS, ARNLBRIILUTOEY THS.
IT BfiEA 4 —CEBEVERRTE T vave b EERTENE, ST
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(AR BCERNE F L—=25(C, C++, Java, 00D, UML, XML, HTML, etc)%&5 %
AVEFLTGY, FRRCIYSELL—Z VT 2RETES,
TAVEVKREL, RETELEOLIIGEMABELIRATOIONE o f=2 & 55
BETARE,

IT EELEBHMORH, EROFR/HEVWSZETHRATES,

—ATIT £EOPIZIEFE,
BHOZ—RZHobL—Z v TERELTEY., E22—ThL—o 5%
FTEAMNELEVW SR EIRELBBETEAL,
BEEITETEOCa TRy EL ., BARLEBCHEELEBTIRETH S,

IT BENERRLEAND LS HLBEATRINDIRE,

EVWSERLH -

I. ¥$F%#RT500=-—XEH

I-1 2%

(1) FAEHRR

6 DK% (ARELLANQ UNIVERSITY. DE LA SALLE UNIVERSITY. EAST ASIA COLLEGE,
PAMANTASAN NG LUNGSOD NG MAYNILA ., POLYTECHNIC UNIVERSITY OF THE
PHILIPPINES. TECHNOLOGICAL INSTITUTE OF THE PHILIPPINES) M 5. &4 20 A&
DEEFHEL, B5T 120 AZRBE LT Uyr—FERBLUEZ, 055 23 (Fav
Ea—4H0A T VA, 1BEAVEa—FI O F U TREDEE,

(2) BAEREER
OF¥ HEM
FIVr—2aviaBoRfta9 22E088E7or— bR 0HEM T, 20T
£ “Office Application Macro Programming by VBA” M 83 7% & mitEmh o=, LAOLFDS
581253 H1—F—~ OBLALTHof=z. TOMOEFTE, 1 —F—, WRLANLE
LWOBEESKFEZLD (FR1),

®1 FIVT—2 3 nBHTRENGT LEM (0=129)
Skill level
Skill Stndents with High level Middle level | Primary level User level
skill No. (%) No. (%) No. (%) No. (%)
No. {%)

Computer Graphics3DCG  Editor
Operation (e.g. for film industry) 66(512) 1(15) 27 {40 9) 38(57 6)
CADAM/CATIA Operation for
Electronics and Mechanical Industry 33 (29 5) 1{26) 11 {29 0) 26 (68 4)
Multimedia Contents Creation {(e.g. for
e-learning) 56{434) 7({125) 200357 29(518)
Game Contents Creation (PlayStation, :
Xbox and Windows platform) 61 (47 3) 1(16) 10 {16 4) 19(312) 31¢50 8)
Office Application Macro
Programmng by VBA (Word, Excel) 108 (837 8{(74) 34 (315 41 (380) 25{232)




Others VB5; Other Computer

Graphics 1008 1 (100 %)

VATLERE - OIS0 TABOEMT, REFAFTLHEOSOHEMIE.  “Visual
“JAVA

Basic Programming (Windows Application)” , “C++ Programming (Multi platform)” ,

Programming (Multi platform)”

“Internet Application Design (HTML/XML, CGI cording by

perl)” ,“ Application System Design (Windows base)”. “Database Design (RDB, SQL3, DBMA)"
THot=. LL, BfiZzFT LV THREEL, 1~H— DBLANOKETH S,

—7. “Enterprise and Banking System Maintenance (MVS, 05/390, z/0S)" %8 T 2% £ DE|
BlE 21.7% , “GUI (graphcal user interface) design by Japanese language”*#H 9 2FE£DE!

HIX 124%DHTH 1=,

&2 System Development and Programming Skills of Students (n=129)

Skill level
Skill Students with High level Middle level | Primary level User level
skill No. (%) No. (%) No. (%) No. (%)
No, (%)
Visual Basic Programnung (Windows
Apphcation) 99 (76 T) 1(10) 23(23 2) 42(424) 33 (33 3)
C++ Programming (Multi platform) 115(89 2} 21{(183) 56 (4871 38(330)
JAVA Programming (Multi platform)
84(651) 1{12) 1143 n 30357 42 (50 0)
Internet Application Design
{HTML/XMIL., CGI cording by perl) 99 (76 D) 13{13 B 45 (49 5) 37(374)
Application System Design (Windows
hase) 83 (64 3) 7{84) 48 (57 8) 28(338)
Application System Design (Unix,
Linux base) 47(364) 7(149) 12(255) 28 (59 6)
Database Design (RDB, SGL3, DBMA) T7(59 7} 1(13) 8(104) 36 (46 8) 32 (41 6}
Enterprise and Banking System
Maintenance (MVS, 08/390, z7QS) 28217 201 5179 21(750)
Project Management/ System
Consuitation 54 (41 9) 8§ (14 8) 20370 26 (48 2)
Firmware or micro-code cording by
Assembly 433372 121 S(104) 16 (33 3) 26(54 2)
GUI (graphical user interface) design
by Japanese language 16 (12 4) 2(125) 4 (25 0) 10(62 5)
QOthers 2(16) 2 (100 0)

Fw bT—(vPV)a—3y -  BEKSBTHE.

“LAN (IEEE802.3), Wireless LAN

(IEEE802.11) Technology” ZH T 32EEDBIEN 0% EJ/EEM o7, (F3),

FEAEDEEL. BEOLARILFLI—H—, FF LA E

#& 3 Networking Solution and Telecommunication Skills of Students (n=129)

BAELTLAS,

LiL,

Skill tevel
Skill Students with High level Middle level [ Primary level User level
skill No. (%) No. (%} No. (%) No. (%)
No. (%)

Groupware Application Design (e.g.
Lotus Notes) 45(349) 1(22) 1(2.2) 9 (20 0) 34 (75 6)
Client Server System Design 56 (43 4) 6(107) 26 (46 4) 24 (42 9)
Web/Mail/DNS Server Design 50(38 8) 1{(20) 360 17(34 0) 29 (58
Network Security Technology
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(DES/RAS, Firewall) 49 (38 0) 6(122) 19 (38 §) 24 {49 )
Internet Protocol Technology (IPvé)/

Application (e.g. YoIP") 69 (53 5) 1(14) 6(87) 263717 36 (52 2)
LAN (IEEE802.3), Wireless LAN

(IEEES802.11) Technology 90 (69 8) 6 (6 6) 9(10Q) 42467 336N
Network Switch / Router (IPAPX)/

Packet, Frame Relay Technology 73 (56 6) 5{68) 7(9 6) 34 (46 6) 27(370H
Optical Fiber, xDSL, Brodband Cable

Technology 63 (48 8) 2(32) 4{(63) 24(38 1) 33(524)
Cellular Phone Technology 46 (35 7) 1(22) 3(65) 9 (19 6) 33{(71D
Radio Communmication Engineering 47 (36 4) 3(64) 19 (40 4) 25(532)
(RF)

QOthers : Telmet (CRT) 1(08) 1 {100 0}

BFLESHFORMOSTT. ZEFETILAEOE N o HW&, “Personal Computer
Hardware/ Intel CPU Architecture” (74.4%)¢& “Logic Circuit Design (ASIC/FPGA by VHDL)”
(814%)TH o1z, Fiz, FEAEDZEREEOLANLZI—F— DRLALERHL
TWhd (%k4).

4 Inventory of Electronics Engineenng Slkills of Students (n=129)

Skall level
Skitl Students with High level Middle level Primary User level
skilt No. (%) No. (%) level Ne. (%)
No. (%) No. (%)
Personal Computer Hardware/Intel CPU
Arch, 9674 4) 2(2.1) 17{(1771 52 (54 2) 25{26 )
Logic Circuit Design (ASIC/FPGA by 105 (81.4) 13(12.4) 55(524) 37(352)
VHDL)
Analog Circnit Design (w/ Simulation by
SPICE) 54(419) 8 (14 8) 25(463) 21 (389
Print Circuit Design (e.g. CADENCE) 36(279) 5(13.9) 1541 7) 16 (44 4)
Mfg and Test Techmology for Device
Industry (Semiconductor) 30(23 3) 1{(33) (33) 8267 20066 7}
Mfg and Test Technology for PC Parts
Industry (HDD, PCB assembly) 32(248) 1(31) 412 5) 14 (43 8) 13 (40 6)
Plant Mgt/Production and Quality 30(233) 1(33) (267 21(700)
Control
Others::PC-8086;8088 ARCH 1(08) 1 (100 B)

QFEENMEF/LEVLER. BRFEX, BHEOFLHOIA b

IV —2 3 U8B CIE. Computer graphics /LWL EVSIFEDEIENE L, F
-ESAZELTE, BRO IT HEREOI—-IAMNRLASHHY. BXHE, BITE
BLESEVWSZEDBISFAALY (Game Contents Creation [ZEIL TliE., BATOESH
BEMREL), FREEIRED OIS A& LTIE 3, 000 XY ~6, 500 <Y,
EARO IT HEBBOI—RLTEHRS IR ML 4250 RVY~7500 RYTHD, <O
S8E, T4 U EVKEITEUE—ICBIT20—RABREETIHEOSEFLLS S,

SAFLER - TSIV BTIR. 2EHARIEEL LOBMIE “Visual Basic

Programming ”. #RIZ “Intemet Applcation Design” T#H %, BHBHA& LT, IT #F

+ 6

BEARLASAEDY .. RIZKETOEHI—IAHELVTLYD, /=72 “Enterpnse  and Banking
system” & “GUI" (ZBAL TiE. ThThBLHRRE. BATOBRICFENEE 2TV D,
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EEBaRARELTIE, 4500 R ~10000 RV THD,

Fy bT7—=0V)a—-a3r - BESFICELTIE. —BHIZEERTESLEZLEWLS
FEELEL, TORTEK, “LAN" ZBHELEVEVLSIHFEN—FZL., BEEHFECHE
LTIk, ERICE->TRAY, “Cellular Phone Technology” 2B L TILEHN TOEBFE
H—BLZL, BHIX MIBLTE. 5, 000 XY ~7,00VTH5,

BEFIZEAFTIE. BED 55% H “Personal Computer Hardware/Intel CPU Architecture” @
E/EFLELTL D, RIE “Logic Circurt Design” T, TNEUNADEHRZEFLELIELS
FEITZCRD, FLEEHFERBILERICE>TERY. B8 X MIBL TiE. 2, 250
~5,000 XY TH B

QERZLHFT HHEKE

FI) 5~ a ERERBLTEELLGEIC. HHTH5HR5ENE 15000V THD,
CRTLEE - TOSSIOUSHTIE 18,000 RV, Fw b T—oY)a—ay - EiE
TI£20,000 XY, BEFIZETIE 18,000 RV THD,

@H - LEMEFRBTI LIz L > THFT 2 518mEE

HIICBlEBR T2 LIC&->T, BIHTIH/RE5EMEE. 7TV r—2a v BHEORK
WEBBT A EICKST 3,000 RVDEE, PRTLHAR - TRY 3= L7 nEHORN
FE/THIEICTEST 5000 RYDKEEE., 2y bT—0 - BEAFORGLEHET I
LIZkoT 5000 RYDBE. EFIZAHORTEBERTAILITEST 5000 RUD

BEEZHFLTL S,

ERMOBBIZXILITX b
FPL—=25aRFELT, 5000~8000 RYVIEHBEBERIZEIRS EVWIRENRE L, £t

OF-LEBHEBERI I LICE>THHTIRESLRBLLET L L, 2EL 1 bk
S ETHEMB/FIAR FEAN—FTIETOHELERZHFELTVS LD S,

DATLEAR - TRISLTRB TR, BFICK>TRESD 5000~10,000 RV idHE
BHCEISIEWVLSIEEREN, Ry F7—HVJa—al -  BESHOEMEESBL
£ EVWHIFEIT. REORTHEMEL, FL—=2F 23X HZEL T, 6,500~15,000
RYZRBHIZKILS EVWSEIET, FOHOBMIBHLEBRLTEVRELL->TWS,
BFIFEAFOREFZEERLEISLEVLSIFEE. PHEOR THEMEN, FL—=250
A MZBLTIE, 6,500~9,000 XV EFHEEHICKILS LV IEEFNE LA,
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CEEBOEFEL

PUor— btHAROZED 50%LEN, DRAFLEE - OS2 0SB TOMBERE
L. 30%UEDZEDNT Y FT—0 - BESHTORBEZRELTNVS (X5), £-H
EEEAORBTFEN 5% EH LTS,

25 Desired Skills Category the Students Like to Work with after Graduation

Skills Category 1% Priority 2™ Priority
No. (%} No. (%)
Application Skills 11 (8 3) 27(209)
System Development and Programming Skill 66(51.2) 32(24 8)
Networking Solution and Telecommunicatton Skills 39 (30 2) 51(39.5)
Electronics Engineening Skalls 13 (10.1) 17 (13.2)

¥ 6 Company Students want to be Employed after Graduation

Company No. (%) No. (%)
Local Company 37(28D
International Company 92(71.3)
Japan 42 (45.6)
American 36 (39.1)
Others 9(98)
Did not specify 5(54)

H-2 ITH#E (HEHRE 12 #)

(1) BERE

ITHE 15 E 56 ADITEMBEMELT. 7o05— FRUEA VI E2—%REL -,

56 AOHRBIZETERCL a ViR ED, FHLT 4 FREOCSHICHFTLTE Y, BiE
BEZ2FEZFETHLBZHELANLE LTIEMERLAILHH 32%. PiRAY 48%. LA 18%
THhotz.

(2) AEHER

DHBE LR B EHEE

BLT. RROBELALE, TOHFEZTTE>TWL S, BROBELALT—FEZ
#HEAY 16,000~20,000 XYV T, K[ 26,000~30,000 RV EFHELNT NS, —FHEEBEIZEL
TlE., — TS WEHEOFEFEA 36,000~40,000 RY T, 50,000 RV ~DHHFIATLD,

QEEDFEMLANL

FrVr—2avaBecEXEN2—Y— MH/L AN T, “Computer Graphics”,
“CADAM/CATIAS BT, d#fi. ERLALOERE RGN o,

DATLEE - TSI 0HTEH, FERLALOHEBGEEZET S IT HifFELEL<
27T 5H%. “Enterprise and Banking System Maintenance”, “Firmware or micro-code cording by

Assembly” , “GUI (graphical user interface) design by Japanese language” ZEFDEMZEFT
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HBERE LD GEH o1,

Fu b9V a—2 a3 BEISHTHE., KEOEHATEHS “Chent Server System Design”
EY 5. ERMIZERLANLOHTZE T IEME DAL

BEFIESBOATNZHT H4EMELELE L, HIT, “Mfg and Test Technology for Device
Industry (Semuconductor)”. “Mfg and Test Technology for PC Parts Industry (HDD, PCB

assembly) " BT AEMEBEW A o1,

QB/LEVWETRUZOFE LR

TIN5 —2avah, BFIFAHORMEER LAV LV S REZERLEN >z, —
A VATLRE - OISV IREHETHE, EERFIHECTHLERLALETERLE
WEWSEIENRZHTONE, BRFELLTEHAICEITS2a—F U7 25ET 542
(o PL—=UT7HMICELTINZ2ENH L.

Ty bT—=0v)a—-ar - BESFTE., FHELOBRMTEL “Chent server system
design” & “Web/Mai/DNS server design” DEBEFEL TS, BEFERREUEBIZEN
[Zk-TRED,

@EWEROIR ., HiFTIHR5LER. B THBOKSHEE

77V~ a v BOEREEEBT OO 3R ML 20,000~30,000 YT, EBEIC
HEHET HRELRET 10000 RYTHD, 2EVHEIHERIRME 23 ETRYERT &
(25, 3 ULBNTEBBRASA oS, USS4000 DREFHFLTLS, BHT
B EFEOREHFHRLERORSOENHLIEERC & IT BFERBNA TOUBERIET
BEICRBENTFREIND, BIIHLLERESRIL., BRI N>R FERY
B 10, BN CORBEMNTELILNATFEINSG,

CRFLRE - RIS RBORMEERT HHDIR ME 50000 RV ETFT T
F—La HBHORMEBRLIVIELOHEEZFRL TS, BEERICHBIIHELRE
£8i 6,500~10,000 RV THD. L LEBENATEH{EBSAEZ LIS, US $3,250~6,000
D5 EHHFL TS,

Fy IO VYa—-ar  BEFFORFTEEETHHDIX ME 3,000~200,000
Ry LHERHD. BERICHHIT HHE LFEIT 3,000~10,000 RV T, B TE < #
EREZ 5N EEISE. US$3,250~5500 DHEEEFHHELTL S,

BT ITFAHFOEM. “personal computer hardware/Inte] CPU architecture” #BH ¥ 5728
D3R & 3,000 T, EREICHFTIHE5LEEHET 6000~8000 RVYTHDH, & LS
TEH{BEAEIoNEZL. USS4,000 DIESEHFLTNS,

GHRHE
RTISEENRTLAKSIC, HAKECISNLEFBICELT. YXTLER - 70455
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EUTRE. R bI—= V) a—al s BESHTIE, RFLALEHZRELILTHIT
HZEEALZ L, HALRBIZHTE2EFRA—L 3 VAV EADA S, FRERETERE
FEL., T YEVRETI—XATFYAS T HEE. IT REOHAKFT LW EAMNA

HBESEIZTHI LN ROEN B,

x7 #REBCHETLIHEHER

BH# 5% BEE2 A5 ZhiE GEREEE) BRE AR H—
(HEHmEE)
FrAUEr—an 18 TERTLBE 8 EFIZHR2 A THEMAEE 10
AT aF 7 B 10 A A
A%EmE 2 ¥REC8E2 A
LAFLERE T It 106 HEZRTLEHE 49 IERITHER 27 A EBESHBHE 69
ay¥szny AENELE 35 FRE WA A
Aot Fe7 8 THERE 2M EHE0E\E s A
N e )| it as HEEFTEBE 46 ERIZHE 26 A EEHAE 69
a—i3z s EE AFII@ELE 23 BE 46 A A
Aot FaF 3 THE 3 A *S5E288 4 A
BFrIZ 21 AFNLELE 7 ERITHE TA SHEHEE oA
AT 7 8 BR OTA

HEZETLHBEE 6

® “TAUELKREITIHE - BREL4—" BREICETLIER
BREEZAVE D IT EERRBIZCERT S, REFR/FETHETTIEE L, IT il

EREMEHIZODLWTLWHFALESIO—RFHA ShhiEXETFRETHAS.

IT ERIZCHAMLLERL., IT HINEORBEI ML EBEDLI I ENTFREI S,
BEOELZLIITFHROHDILONNEZZT AL LV S EBEEFESIZH Y I,
BRSOV ELAP R CERT S ITRTEERT L2 L 2Uhib,
FHATEI VAN EERTRELSATVLEN - AFXFIERBTEDLELS. 7HT
Sy Y EEEREOMICHENAFEIRETH S,
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Master Skills, and Preferred Duration

Amount Needed to Master Skills, Expected Pay Increase,
and Expected Salary if Working Abroad
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3-6
6-9

10-14

15-16
17-18

19

19-24
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Tables 26 -49 Company Spponsored Training Courses, Skill Level of
Training Courses Attended, Duration of Training Courses,
Relevance of the Training Courses, Level of Training
Satisfaction, and Sponsorship

Table 50 Attendance in the Training Courses Conducted by External
LT. Companies

Engineers’ Opinion on the Establishment of UP Training

and Education Center

C. On HR Managers

Profile of Respondents

Table 1 List of Companies Participated in the Survey
Recruitment of IT Engineers

Training Courses Offered by Other IT Training Institutions
Table 2 Number of Engineers per Specific Category

Skill and Wage Level of LT. Engineers

Demand for 1. T. Engineers Five Years From Now

Reduction, Vacancy of IT Engineers and Preferred Technologies
Internal Training Courses Provided to Company’s IT Engineers
Opinion on the Proposed IT Training and Education Center

D On LT. Industry/Market

D1
¢ 2000 Census of Population and Development
» Philippine Labor Force Survey
B Regional Labor Situationer (National Capital Region)
B4 Labor Force Participation Rate
B Labor Force (In Thousand)

» Deployed Land-Based Overseas Filipino Workers by Destination

M Asia
Middle East
M Americas
B Europe
D2
* Employment Statistics By Occupation

16-27

28-29

30
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s Summary Report of the Merchandise Export Performance for January 2002

M Philippine Top Exports in January 2001 & 2002

& Philippine Exports by Commodity Group in January 2001 & 2002

4 Philippine Top Exports by Country in January 2002

— [53 —



D3

D4

¢ Economic Indicators: Employment, Exports and Exports and Salaries and
Wages
¢ Philippine Economic Zone Authority
B Locator Investments by Product Sector, 1995-2001, PEZA
M Locator Investments by Nationality, 1995-2001, PEZA
b Economic Zone Investments, 1995-2000, PEZA
& Economic Zone Employment, 1994-2001, PEZA

o List of Information Technology Parks and Buildings with Companies
Operating

e List of Public Economic Zones with Selected Firms Engaged in Electronics
and IT Related Services

e List of Private Economic Zones with Selected Firms Engaged in Electronics
and IT Related Services

E OnIT Education

El

E2

E3

o Number of IT Institutions by Region, As of March 2000
¢ Enrolment in IT Related Programs, As of March 2000
¢ Distribution of [T Faculty by Region and by Highest Degree Obtained,
2000- 2001
M Computer Engineering Course and IT Related Courses
» Report on Tuition Fees for Private Higher Institutions, 2001-2002
¢ Comparative Average % Increase of Tuition Fee Increase and Peso Equivalent
for Private Higher Education Institutions
¢ Training Courses
& Diliman Computer Science Foundation, Inc and DOST
Virtual Center for Technology Innovation in Information Technology
M National Computer Institute, National Computer Center
M Ateneo de Manila University
M@ Database Wizards
» List of Higher Education Institutions Offering IT Programs, As of March 2000

e Faculty Profile, Department of Computer Science, UP Diliman

¢ Faculty Profile, Department of Electrical and Electronics Engineering, UP
Diliman

¢ CHED Memoranda - Policies and Standards for Graduate Program in

I T.; Revised Policies and Standards for 1.T. Education; and Policies and
Standards for Associate in Computer Technology
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Japan International Cooperation Agency

Study on the Social Needs and Supply of LT. Engineers

Highlights of the Study

The study on the social needs and supply of LT. Engineers was deemed necessary by the
JICA Team of Experts to take a closer look at the current Philippine I.T. industry specifically on
its market and educational achievements. The data accumulation, as a result of the study, shall be
used as inputs in the review of the proposal for the establishment of the L T. Education and
Training Center of the University of the Philippines. The proposal bas been endorsed by the
Philippine Government for possible assistance by the Japanese Government through 1ts Grant-In-
Ald Program. The Center is aimed at producing highly competent personnei in the fieids of
computer science, telecommunications and computer engineering, thus, it can help upgrade the
capacity of the Philippine educational system to produce more high-quality, high-level IT

professionals.

The study covers two major areas, namely: a} data accumulation on statistics related to
the IT industry; and b) survey of the current skills of IT Professionals and Students, and the
demand and supply of IT Professionals. The targeted respondents of the study include the
following: a) For students, six universities/colleges that offer 1.T. related courses with 20
students per school; b) For 1.T. Engineers, 12 LT. firms with five . T. Engineers each and; and c)

12 Human Resource Managers of 1.T. companies.

A total of ten schools were invited to participate in the study because some of these
schools previously sent with invitation letters had to get the approval from their respective higher
authorities that took longer time and still no decisions yet for them to participate. Likewise, a
number of schools had already conducted their commencement exercises that left no students to

be interviewed during the survey period.
Thirty companies were sent invitation letters to participate in the study. However, due to

various reasons such as time constraints where the companies cannot accommodate the
researchers per schedules set and the current workload of HR Managers where they could hardly

participate, the following companies participated:
The following are the major highlights of the study:
Data On IT Industry

Philippine Population

The Philippine population as of May 1, 2000 is 76,498,735 persons. An increase of 11.5
percent or 7.88 million persons over the 1995 census count of 68,616,536 persons. Population
growth rate 1s 2.36 percent annually between 1995 and 2000. This is slightly higher than the

growth rating during the first half of the nineties (2.32 percent).
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Employment

Employed persons: 29.7 million in January 2002, up by 5.7% over January 2001
Employment in agriculture increased by 7.4% to 11.0 million from 10.3 million.
In industry, employment decreased by 86,000 or by 1.8%.

Employment in services Increased by 943,000 or by 7.2%. Its share to total emploved

increased to 47.5% from 46.8% last year.

Unemployment rate decreased to 10.3% from 11.3% in January last year.

Underemployment rate dechined by 1.0 percentage point from 16.9% in January last year

to 15.9% this year.

Labor Market, As of Jan. 2002, By Occupation

Labor Force Participation Rate 66.4%
Employment Rate 89.7%
Professionals 4.7%
Technicians and Associate Professionals 2.6%
Plant and Machine Operators and Assemblers 7.4%
Farmers, Forestry Workers and Fishermen 21.1%
Trades and Related Workers 10 0%
Laborers and Unskiiled Workers 29.9%
Officials of Government, Corporate Exec. 10.3%

Labor Force Participation, By Sector

Agriculture 37 1%

Services 47.5

Industry 15.5%
Mining and Quarrying: 0.4
Manufacturing: 95
Electricity, Gas & Water 04
Construction 5.2

Regional Labor Situationer: (Metro Manila): July 2001

Household Population 15 Years Old and Over 7,135,000

Labor Force 4,548,000
Employed 3,835,000
Unemployed 713,000

Labor Force Participation Rate 63.7%

Employment Rate 84.3%

Underemployment Rate 14.1%

Unemployment Rate 15.7%
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Merchandise Export Performance: January 2002

MERCHANDISE EXPORTS REGISTER 9.0 % DECREASE. From $2.889 Billion 1n 2001
t0 $2.630 Billion in January 2002

<

Receipts from Electronic Components, accounting for 54.6 percent of the aggregate
export revenue for the month, declined by 14 3 percent to $1.437 billion from $1.681
billion last year.

Articles of Apparel and Clothing Accessories remained as the counny's second top
eamner with a combined share of 6.3 percent and an aggregate receipt of $165.95 million
or 21.4 percent lower than 5211.06 million a year ago.

Ignition Wiring Set Used in Vehicles, Aircrafts, and Ships ranked third with a total

PR of o 2 T
revenue of $53.57 million reflecting 2 40.7 percent increase from S38.08 milhon last

year
Metal Components ranked fourth with sales amounting to $28.61 million or a year-on-
year decline of 21.7 percent from $36 31 million.

Revenue from Woodcrafts and Furniture fell by 44.3 percent to $25.84 million from
$46.42 million during the same month of 2001,

Performance in the Philippine Economic Zones

Employment (January to February 2002)

Public Economic Zones- 55,439
Private Economic Zones: 161,338
Direct Employment: 278,823
Indirect Employment: 418,234
TOTAL : 697,057

Economic Zone Employmient (Total) 1994 1o Feb. 2002

1994 226,650 1998 609,044
1995 304,557 1999 617,690
1996 380,625 2000 696,055
1997 562,085 2001 708,657

Feb 2002 697,057

Summary of Exports and Inmporis, Economic Zones (Million USS) Jan.-Feb, 2002

Exports Imports Net Trade
Public Economic Zones 979.23 501.010 478.210
Private Economic Zones 2,354.746  1,513.340 841.406
Salaries and Wages: In Million Pesos (January-February 2002)
Public Economic Zones. 1,965.380
Private Economic Zones: 3,758.224
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Locator Investmenis by Sector: 1995-200]

Electronic Parts & Products
Electrical Machinery
Transport/Car Parts

Precision and Optical Instruments

Rubber and Plastic Products
Gamments and Textiles

IT Services

Chemical Products

Other Manufactures
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Japanese 39 6% Singaporean
Filipino 17.3% Korean
American 13.3% German
Dutch 8.4% Taiwanese
Bnitish 6 2% Malaysian
Others
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Enroliment in IT Courses

Type of Institntions Total No. of IT Institutions
As of Mar 2000 2000-2001
Pubhic Schools g9 36,009
Private Schools 554 300,633
Total 643 336,642

Number of I.T. Faculty: Year 2000-2001

Computer Engineering Courses 664

1.T. Related Courses:
TOTAL:

Tuition Fees

Schools offening I T. related courses in Metro Manila charge each student for tuition and
fee for 21 units per semester varying amounts from as low as P5,700 to more than P30,000 for
school year 2001-2002. The following are some of the schools with their charges: a) Ateneo de
Manila University, P32,250; b) De La Salle University, 25,302, ¢) Asia Pacific College, 19, 199;
d} Mapua Institute of Technology, 20,769; e) Miriam College, 20,770; f) Philippine School of
Business Administration, 19,700; g) Meiro Manila College, P5,700;, h) National University,

2,363
3,527

8,831; 1) STI College Makati, P6,230, ;) Central Colleges of the Philippines, &,960.
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Data on L. T. Students

The 129 respondents came from six schools in Metro Mamila. Four of the schools are
privately owned while two are under government supenyision.

Description of the Present Skills of Students

On Application Skills

The Application skill that was mostly present among the students was the Office
Application Macro Programming by VBA (83.7%). About half of the students have skill on
Computer Graphics, Multimedia Contents Creation and Game Contents Creation. The skl

levels on Office Application of almosi two-thirds of students were at the user and primarny levels.
Few students were highly skilled (7%6) and one-third of students were 1n the middle level For

those who have the other skills, students were usually at the user and primary levels
On System Development and Programiming Skills of Studenis

Sixty percent or more have skills on 6 out of 12 System Development and Programming
skills. These skills are as follows: Visual Basic Programming (Windows Application) {76.7%),
C++ Programming (Multi platform) (89.2%), JAVA Programming (Mult platform) (65 1%),
Internet Application Design (HTML/XML, CGI cording by perl) (76.7%), Apphcation System
Design (Windows base) (64 3%) and Database Design (RDB, SQL3, DBMA) (59 7%). Their
skill levels however were mostly at the user and primary levels.

On Networking Solution and Telecommunication Skills of Sindents

A high proportion of students has the skill on LAN (IEEE802.3), Wireless LAN
(IEEE802.11) Technology (70%). Skills on Internet Protocol Technology (IPv6)/ Application
(e.g. VoIP) (53.5%) and Network Switch / Router (IP/IPX)/ Packet, Frame Relay Technology
(56.6%) were present in only a little more than half of the students. About one-third to one-half
of the students has other networking and telecommunication skills. Similar {o the other skills
category, students were mostly at the user and primary levels and very few were highly skilled.

On Electronics Engineering Skills of Studernts

The students were also equipped with some of the skills on Electronics Engineening.
Majority of them have the skills on Personal Computer Hardware/ Intel CPU Architecture
(74.4%) and Logic Circurt Design (ASIC/FPGA by VHDL) (81.4%)  The other skills were
present on about one-fourth of the students except for Analog Circuit Design where about 42%
of students were skilled. Just like the other skills, the students were at the user and primary skill

levels.
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Skills Studenis Intend 1o Master, Means to Master Skill and 4mowsd of Money they are
Willing to Spend for Mastering the Skiil

On Application Skills

A little more than half of the students intend 1o master thetr skill on Computer graphics
About thirty percent would like to achieve mastery on Mulnmedia Contents Creation, Game
Contents Creation and Office Application Macro Programming by VBA.

The most preferred means of acquinng mastery of their Application skills was to attend
training cowrses offered by local 1L.T. institutions  Attending short courses was also preferred by
a proportion of students in mastering their skilis except for mastering Game Contents Creation

where studenis would consider being taining abroad.  Not many students intend to take
postgraduate courses or train abroad 1n order to master their Application skills, Some have
indicated preference for both local and traiming abroad. Overall, the amount of money students is
willing to spend for training ranged from P3, 00 to P6, 500 pesos. The median cost that they
are willing to pay for local training that will be given by LT institutions ranged {rom 4,250 pesos
to 7,500 pesos. Estimated median cost of traiming abroad 15 higher compared to other means of

getting the training.
On System Development and Programming Skills

The most preferred skill to master by students on System Development and Programming
15 their skill on Visual Basic Programming. About two-thirds of students intend to acquire
mastery on Intemet Application Design while half would train on C++ and JAVA programming.

Students preferred to get their additional training on the different skills from local I.T.
institutions. Taking shori-terrn courses was their next preference except for Enterprise and
Banking system and GUI where students prefer to take postgraduate courses for the former and
training abroad for the latter. Some have indicated intention of taking courses either locally or

abroad

Overall, the range of median cost of training that the students are willing to spend to
acquire mastery of their skills 1s P4,500 to P10,000 pesos. Estimated median cost a student is
willing to pay for fraining abroad is higher compared to other means of getting the training,

On Networking Solution ond Telecosumuatication Skills

Mastering Networking Solution and Telecommurication Skills was not highly preferred
by majority of students Only 46 percent would master on LAN, 40% on Web/Mail/DNS Server
Design, 38% on Internet Protocol Technology and Network Switch / Router (IP/IPX)/ Packet,
Frame Relay Technology and 37% on Cellular Phone Technology.

Students prefer to take short courses to master their skills on Groupware Application
Design, Network Security Technology and Radio Communication Engineering. Training abroad
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was the preference for mastering skills on Cellular Phone Technology. Acquinng mastery of the
other skills were to be obtained through training courses offered by local LT institutions.

Overall, the range of median cost of traming that the students are willing 1o spend to
acquire mastery of their skills on Network Solvuons and Telecommunicationsis  P3.000.00 to
P7,000.00 pesos. Estimated median cost of traming abroad that they are willing to spend is
higher compared to other means of getting the training. |

On Elecironics Engineering Shills

Fifty-five percent of students prefer to master their skills on Personal Computer
Hardware/Intel CPU Architecture and a little more than one-third of them intend to masier Logic
Circurt Design. Not many were interested 1n mastering the other electronic engineenng skilis

Local training from LT. firms was preferred to acquire mastery of Personal Computer
Hardware, Logic and Analog Circuit Design.  Taking a Postgraduate course, short-term course
or training course by local 1.T. was equally preferred for mastering Print Circuit Design
Addrtional training abroad on Mfg and Test Technology for Device Industry and for PC Parts
Industry was preferred. Short-term course was favored for mastering Plant Management

Overall, the range of median cost of training that the students are willing o spend to
acquire mastery of their skills on Electronics Engineening is P2.250 to P5,000 pesos Estimated
median cost of training abroad that they are willing to spend is higher compared to other means

of getting the training,

Public IT Training Courses and Preferred Teaching Style Students Want to Attend ip Prepare
them to Become an IT Professional

On Application Skills

The most preferred public 1.T. Training course that students want to atiend to prepare
them to become an 1.T. professional was on Computer Graphics. They prefer that this course be
taught through lectures and coaching approaches. Some students want to take the courses
through distance learning methods Some also indicated that hands-on or actual application and
self-study will be helpful in their learning.  Students want to get their training on these skills
from I.T. schools and firms 1n the country except for the training on Game Contents Creation
where half of the students want to take the training from an 1.T. school abroad Median cost of
training that these students are willing to pay ranged from 5,000 to 8,000 pesos.

On System Development and Prograruming Skills

The public L.T. Training courses that students want to attend to prepare them to become
an L.T. professional were Visual Basic and JAVA programming. They have a high preference
for lecture method of teaching. Coaching was also a teaching style of choice. Some students

want to take the courses through distance learning methods Hands-on or actual application and
7
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self-study were indicated as other approaches for learning. 1.T. schools and firms were noted to
be the institutions of choice by the students. Some high percentages are not interpreted as such
because of small number of subjects included in the computation. Median cost of training that
these students are willing 10 pay ranged from 5,000 to 10,000 pesos.

On Nerworking Solution and Telecommunication Skills

Not many students have considered public 1.T. courses on Network Solution and
Telecommunication as priority courses to take that will prepare them to become an LT.
professional. This was indicated by only thirty percent of students signifying their intention to
attend Public LT. training course on Web/Mail/DNS Server Design and lower proportion of
students wanting 1o attend the other courses. They highly prefer lecture methods and coaching as
means of teaching these courses. Few wanted to take the courses through distance learning
methods. Some also indicated that hands-on or actual application and self-study will be useful
for their Jeaming.  Students have equally chosen LT. schools and firms in the country and
abroad as institutions where they can get their training. Median cost of training that these
students are willing to pay ranged from 6,500 to 15,000 pesos.

On Electronics and Engineering Skills

Similar to Network Solution and Telecommunication, not many students have considered
public LT. courses on Electronics Engineering as priority courses to take that will prepare them
to become an LT. professional. Only forty-six percent of students signify their intention to
attend Public 1.T. training course on Personal Computer Hardware and less than one-fourth
wanted to attend Logic Circuit Design.  Less than ten percent of students consider attending
training coursers for the other skills. Similar to the other skills category, students highly prefer
lecture and coaching methods as means of teaching these courses. Few students wanted to take
the courses through distance learning methods and some indicated hands-on or actual application
and self-study as useful approaches. Students prefer to attend training courses offered by 1.T.
schools in the country. There were small numbers of subjects in some of the skills category thus
the percentages will not be interpreted as such. Median cost of training that these students are
willing to pay ranged from 6,500 to 9,000 pssos

Desired Skills Catecory the Stidents Like to Work with afier Graduation

One half of the students would prefer to work In companies engaged in System
Development and Programming while one-third would prefer in Networking and
Telecommunication firms. Almost three-fourths of the students want to work abroad, more

specifically, Japanese firms
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Company Students want to be Enployed afier Graduation

Company No. (%) No. (%)
Local Company 37(28.7)
International Company 92(71.3)
Japan 42 (45.6)
American 36 (39.1)
Others 9(9.8)
Did not specify 5(5.4)

Data on LT. Engineers

The fifty-six respondents came from fifieen 1.T. companies that participated in the survey.

Current Skills Inventory

On Application Skills of LT, Engineers

Almost half of the L. T. engineers have skills on Office Application Macro Programming
and of these, half were middle to highly skilled. About one-fourth has skills on Computer
Graphics and Multimedia Contents Creation and majority of them were at the primary and user
levels. Few engineers have skills on CADAM/CATIA and Game Contents Creation and their

skill levels were at the user and pnmary levels.
On System Development and Programming Skills of LT. Engineas

About two-thirds of the engineers were pnmary to middle skilled on project
Management/System Consultation More than half of them have skills on Visual Basic
Programming, C++ programming, Internet Application Design, Application System Design
(Windows Base and Unix) and Database Design. There were few engineers highly skilled on
these skill categories and the others were user to middle skilled.

One-fourth or less have skills on Enterprise and Banking System Maintenance (MVS,
05/390, z/OS), Firmware or micro-code cording by Assembly and GUI (graphical user interface)
design by Japanese language. Their skill levels were mostly at the user and primary skill levels
and a few were middle skilled and one highly skilled on Enterpnise and Banking System

Maintenance.
Networking Solution and Telecormmunication Skills of 1.7. Engincers

More than two-thirds of the 1. T. engineers were skilled on Client Server System Design
and half of these were at the middle skill level. Skill on Groupware Apphication Design was
present on 34 percent of the engineers wath half being at the user level. About one-fourth has
skills on Optical Fiber Technology, Cellular Phone Technology and Radio Communication
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Engineering and their skill levels were at primary and user levels The other skills were present
in a little less than half of the respondents and their skill levels vary from user to high skill level.

On Electronics Engineering Skills of 1.1, Engineers

Almost half of the respondents have skills on Personal Computer Hardware There were
an equal number of LT. engineers in the different skl levels.  One out of four engineers has
skills on Logic and Analog Circuit Design and most of them were ai the primary skill level
Other electionics and communication skills were present on less than twenty percent of the J.T
engineers and their skill Jevels were at the primary and user levels.

Skills IT Engineers Like to Master and Desired Skill Level 10 Afrain

On Applicarion Skills of LT. Engineers

Not very many 1T engineers intend to master thetr Applications skills Of those who will
master their skills, they want to rcach middle to high skill level. They indicated training m the
Philippines as their preferred means of mastening their skills except for skill on Office
Application Macro Programming where Coaching in their own company was considered as
another alternative. Training abroad was considered by a few. The fraining duration mostly
preferred by the engineers was about one month or more.  Some though have stated that less
than two week to about three weeks was desired.

On System and Development Skills of IT Engineers

The two leading skills that engineers would Iike to master was JAVA programming and
Project Management/System Consultation. They intend to become moderately skilled to highly
skilled on these aspects. Other skills where almost half of the engineers intend to master were
Internet Application Design, Application System Design (Windows and Unix) and Database
Design. One-third of them will master Visual Basic and C++ Programming. In general, they

desire to attain moderate to high skill levels

The engineers indicated that they generally prefer to get training here in the Philippines to
master their system development and programming skills. Lecal traiming and coaching in their
own company were equally preferred in order to attain mastery on Database Design and
Enterprise and Bauking System Maintenance. Twenty-eight engineers prefer to combine local
training with coaching in their own company while nine of them favor either fo be trained locally
or abroad. Other means were through experience, doing research and self-study.

On Networking Solution gnd Telecommumnications Skills of LT, Engineers

About half of the 1.T. engineers intend to master Client Server System Design. Other
skills category with moderately high number of engineers intending to master were
Web/Mail/lDNS Server Design, Network Security Technology, Internet Protocol Technology,
LAN Technology and Network Switch/Router Technology. They aspire to 1each middle to high
skill levels

10
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Traing in the Philippines remains to be the most preferred means to master their shills
on networking solution and telecommunications. Coaching in their own company was their next
preference. Preference on the means fo master cellular phone technology and radio
communicatiens engineering however, were not distinctively clear because of few respondents
Some have indicated multiple choices as to the means they would pursue to master their sklls
Eighteen engineers would prefer any among local traimng. waining abroad or coaching within
therr company. Five would choose erther to get maimng locally or abroad  Some of them would
consider local training and coaching within the company while some would go for traming
abroad and coaching within the company. Seven of them would do practice applications while
self-study was preferred by few engineers.

3
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networking solution and telecommunication was 1 month or more, Others though consider 2
weeks sufficient for the training
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On Electronics Engineering Skills of I.T. Engineers

One out of five L. T. engineers intends to master their skills on Personal Computer
Rardware/Intel CPU Architecture. Few engineers would like to atlain mastery on the other skills,
Of those who intend to master their skills, they desire 10 rcach the highest skill level. 1T
engineers indicated that in order to master their skills on Personal Computer. they would like fo
be trained here in the country. There was no clear preference with regards to what means they
would pursue to get mastery on the other skills About four engineers consider the options of
being trained locally, abroad and coaching within the company. Simmiar 1o other skills, engineers
prefer 1o get their additional training here in the Philippines for morc than one month.

Amount Needed to Master Application Skills. Pay Increase Expecied after Mastering the Skill
and Expected Salary if Working Abroad

On Applicartion Skilis

The amount needed for mastering their skills on applications range from a median of
20,000 pesos 1o @ median 50,000 pesos. The median pay increase afier mastenng their skilis
ranged from 5,000 pesos to 7,500 pesos. If given the chance to work abroad, the median
expected salary was as low as US$1000 for Game Contents Creation and as high as US53$3,500
for CADAM/CATIA Operation for Electronics and Mechanical Industry.

On System Development and Progranuning Skills

The 1.T. engineers indicated that the amount needed for mastering their skills on system
development and programming was as low as 20,000 pesos for Firmware or Micro-code Cording
by Assembly and C++ programming and as high as 50,000 pesos for Project Management
System Consultation. After mastenng their skills, they expect a pay increase of 10,000 pesos for
each of the skills mastered with the exception of two skills, Firmware or micro-code cording by
Assembly and Graphical User Interface, having 2 lower expected pay increase than the others.

1]
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The median expected salany if they will work abroad did not vary much. ranging from US85,000

10 US56,000.

On Networking Solution and Teleconununicasion Skills

The amount needed by the 1.T. engineers to master their skills on networking solution and
telecommunication ranged from a madian of 22.500 pesos to 90,000 pesos. They expect 1o
receive a median pay increase that was as low as 5.000 pesos and as hgh as 10,000 pesos.  The
median salary expected if given the chance 10 work abroad and uulizing their networking skills
was UUSS$5.000 with the exception of optical fiber technology where the salary expected 1s 2 little
lower than the rest.

On Eiectronics Engineering Skills

For those who will master their skills on Electronics Engineering, specifically, personal
computer hardware/Intel CPU architecture, Logic and Analog Circuit Design. the median
amount needed for training ranged from 12.500 pesos to 40,000 pesos. After mastering their
skills, they expect to receive a median pay increase ranging from 6,000 pesos 1o 10,000 pesos
If given the chance to work abroad, they expect a median salary of about US$4,000 or less

Company Sponsored Training Courses or On-The-Job Training Proprars

On Application

In the past two years, I T. engineers experienced attending training courses or on-the-job
training programs in their companies. About twelve percent (7 out of 56) attended courses on
Office Application Macro Programming. Less than ten percent attended courses on the other
application skifls. Teaching methods used in the courses were lectures and on the job coaching.
Some have attended courses that were presented using both methods. The skill level of the
courses varied from user level to high Jevel.  Some courses lasted for less than one week to
about two weeks. Others got the training for five weeks or longer. The engineers attended the
training programs because they were required for their jobs or the trainings were given as
incentives for them. They were somewhat satisfied with the training Majonty of the trainings
were company sponsored. Few engineers paid half of the training fees while the other half was

paid by the company.
On Sysiem Development and Progranuning

{

One out of four engineers was able to attend training courses on Visual Basic, C++ and

JAVA programming and Database Design in their companies in the past two years. Eighteen
percent attended traming programs on  Internet Application Design and Project
Management/System Consultation. Few engineers got training on other system development and
programming skills courses The most common teaching method used in the courses was giving
a lecture on the topics. It was followed by a combination of Jectures and on the job coaching.
Very few have attended a training that used on-the-job coaching method alone as a teaching
method. Doing group study, having lecture and laboratory/hands-on/assignments were some of
12
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the other methods used in the courses  The skili level of the courses varted from user lesel to
high level. Duration of the training courses vaned in length (less than one week 10 5 weeks up).
The engineers attended the training pregrams because it is requred in their jobs or for
professional advancement. The traimng for a few of the engineers was a form of an incentive 10
them. Engineers were somewhat 1o very saustied with the traimng  Majority of the traimings

were company sponsored.
On Networking Selution and Telecommunications

In the past two years, one out of four engineers was able to attend training courses on
Web/Mail/DNS Server Design in therr compantes  Other training courses attended were on
Chient Server System Design, Network Security Technology and LAN Technology. Only few
gngineers were able to attend courses on the other networking skills.  The commonly uscd
teaching method in the courses was giving lectures. It was followed by a combinzation of lectures
and on the job coaching. On-the-job coaching was used for training on Groupware Application
Design. Other means of training such as lecture with laboratory and use of virtual classroom
were also conducted. Online courses were also done. The course skill levels vaned from user
level to high level. Training courses were conducted for less than a week to about two weeks
Some have lasted for more than one month. Major reasons for atlending the courses were job
requirement and professional advancement. Training was an incentive for a few of them
Majority of the engineers were somewhat 10 very satisfied with the trasning  Few though were
not satisfied with 1t. Majority of the trainings were sponsored by the company.

On Electronics Engineering

In the past two vears, very few engineers were able to auend training courses on
Electronics Engineering in their companies in the past two years. Only fifteen percent (8/56) had
training on Personal Computer Hardware Few engineers were able to attend courses on the
other electronics engineering skills. Lecture was the commonly used training method. Lectures
and on-the-job coaching combined was also conducted. The course skill levels were at user and
primary levels with few conducted on a high level.  Most of the traiming courses were conducted
for less than a week. Few lasted for more than one week. The reasons for attending the courses
were Job requirement, professional advancement and given as an incenfive. It was mostly
because of requirement that engineers were able 1o attend the training on Personal Computer
Hardware. The engineers were somewhat to very satisfied with the training. Majority of the

trainings were sponsoied by the company.

Aftendance inthe Training Courses Conducted by External 1.7, Companies

Forty-five percent of the engineers (25 out of 56 engineers) were able to attend various
training courses conducted by external 1 T. companies. The list of the courses is shown in  Of
the 60 different courses, two-thirds were held here in the Phibppines, 2 % in the US, 12% in
Japan and 8% in other countries. Fifty percent of these courses were conducted in less than one
week to about two weeks. The training courses were conducted by a local private I.T. company
(42%) or a foreign 1.T. company (39%) Only 2% of the courses were conducted by government
agencies. Attendance of engineers to two-thirds of these courses was paid by their respective
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companies and atiendance in half of the raining courses was required in their jobs  About one-
third of the courses atiended were for their professional advancement. Two percent were gnen
as incentives to them. They were generally satisfied with the courses,

Data on HR Managers

The data below were generated from twelve I.T companies

Recruitment of I.T Engineers

Majonity of these companies have utilized intemnet pubhcauon (8/11
—— [ oPgu——, S

(7/11) In recrutting I.T. engineers They aiso made use of ditect referrals,
advertisements and online recruitment 100ls to recruit.

Measures done to Prevent Job-Hopping of IT Engineers

In order to prevent job-hopping, all eleven companies provided competitive salaries,
seven gave annual increase in salanes and two provided kind incentives such as service vehicles.
housing, cell phones and health insurance Some gave their engineers bonuses, other fringe
benefits and shares of stocks. Their skills are continuously developed through training and are
directed to pursue a career path. They are given the opportunity to be ¢xposed to high tech
projects and good working environment is ensured.

Budget Allocation for Staff Developrient Program

Ten out of eleven companies indicated that they allocated a budget for staff development.
Three companies stated that their budget aliocations were 100,000 pesos (US52000), 200,000
pesos and 300,000 pesos. One company mentioned that 25,000 pesos per staff were allocated
while another company allocated a budget that depended on the training program and courses.

Training Courses Offered by other IT Training Institution

Half of the companies stated that there were training courses offered by other IT training
institutions in the last two years. The training courses offered were as follows: CISCO IP
Telephony, Image Scanner, Periphonics, ATM Concentrator Conf, DMR Telecom, Java Factory,
Storage Sys Const Tech, MS WIN 2K, Microsoft Certification, Project Management, Active
Server Pages, Visual Basic Training, LAN/Network Related Training, Web-Based Training,
Fundamentals of Aptech Computer, XML, and Oracle.

The courses were offered by training mstitutions from abroad namely Japarn, Singapore
and the United States. Several 1.T. consulting firms also offered courses to the companies.
These institutions and consulting firms were mostly private. The duration of traimung course
varied between 3 days and two weeks. For some courses, the costs incurred (in dollars) ranged

from US$720 to USE5,850 per person  Others were as low as 6,000 pesos 10 25,000 pesos.
14
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Skill Level and Wage Level of 1.7, Fneineers

Two-thirds of the IT engineers of IBM Phils. are highly skilled on Applications and
Networking. NEC IT engineers were mostly at the primary and user levels with few middle and
highly skilled engineers. The engineers of Globe Telecoms, Globe Stride. PLDT and Asia
Oniine were mostly medium to highly shilled, with verv few from Globe Telecoms who were
primary skilled. Canon Marketing {Phils } Inc, on the other hand have primary and highly
skilled engineers while Millennium Microelectronics, Inc,, LG Svsiems and Sun Microsvsiem
Phils., Inc. have primary and middle skilled engineers. Most I T cngineers of Community
Unlimited, Inc working on System Development and Programming were middle skilled.
Engineers working on networking end telccommunications were ail highly skilled  Table 3
shows the salaries given to engineers of some of the companes.

Currernit I.T. Personnel

All companies believe that at present, they have enough number of 1T engineers in their
companies except for FUJITSU and CUL These two companies consider their current staff of IT
engimeers not enough and FUJITSU estimated an additional of 350 IT engineers needed to cover
al] areas of work while CUI needed 20 IT engineers. Globe Telecoms consider thetr number of
engineers enough for all skills category except for Database Design.

Demand for LT, Engineers Five Years Froim Now

Five years from now, IBM and Globe Telecoms expect that the demand for L.T. engineers
will increase by 10%. FUJITSU estimated that 300 1.T. engineers per year are needed, a total of
1,500 1.T. engineers for five years. NEC and LG Philippines projected an increase in demand of
50 1.T. engineers for five years (10 per year) while CUI projected a demand of 25 1.T. engineers.
Milllenium Microelectronics would need 1-3 engineers and Asiz Online would need 3-10
engineers in five years. Sun Microsystem Phils Inc thinks to maintain the same number of

engineers or even less.

Reduction of I.T. Engineers

There were no 1.T. engineers that left LG System, Canon Marketing (Philippines), Inc.,
Community Unlimited, Inc. and Millenium Microelectronics in the Year 2001.

IBM claimed that there was a 5% migration of IT engineers in vear 2001 mainly due to
work offered abroad. There were 35 LT. engineers of FUJITSU and 5 1T engineers of Asia
Online Solutions, Inc. who either had the opportunity to work abroad or had transferred to other
companies. Five to ten engineers left Sun Microsystem because of a reduction of workforce and
opportunities to work abroad. One engineer left Global Stride to work abroad
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Preferred Technolopies

FUJITSU indicated that all 1echnologies in the svstem development and programming
and networking solution and elecommunication will be used now and five years from now.

IBM agrees with FUJITSU about networking technologies that wail be preferred now and
five years from now. In addition to networkung, 1BM thinks that applicauon systems for point of
sales will also be favored.

Asia Online agrees with FUJITSU with regard to System Development and Programming
Technologies except for GUI, which was not preferred at all, and Firmware or micro-code
coding by Assembly preferred only later. Computer Graphics and Game Contents Creation was

ali preferred.

NEC on the other hand, preferred technologies such as Intemmet Application Design,
Application Systemn Design (Windows and UNIX) as well as Internet Protocol Technology, LAN

and Cellular Phone Technology.

LG Systems Philippines, Inc specified Multimedia Contents Creation and Office
Application Macro Programming as technologies that are preferred to use now but not five years
from now. Visual Basic and C++ programming skills, Database Design and Project
Management and Consultation are preferred now and in the next five years. The same is true for
the technology on Personal Computer Hardware

Canon Marketing Phils Inc considers the Oracle as a technology that will be preferred in
the next five years. Moreover, Networking solution technologies such as Groupware
Application Design, Client Server System Design, Web/Mail/DNS Design, Nemwork Security,
Internet Protoco} and LAN are preferred now but not 1n the next five years. They believe that
Optical Fiber, Cellular Phone Technology and Radio Communications will be more preferred.

Community Unlimited, Inc. regards System Development and Programming technologies
as useful now and five years from now except for GUI technology. . Similar opinion was given
with regard to some of the networking solution and telecommunication technologies

Internal Training Courses or On-the-Job Training Programs io Company’s LT, Engineers in
the Past Year.

NEC conducted an in-house training courses on C++ programming and JAVA
programming.  Twenty-seven user and primary level IT engineers attended the Ci+
programming training while seventeen pnmary level enginecers attended the JAVA
programming The training lasted for six months and cost per person trained was 10000 pesos.

TBM conducts training courses on IBM intranet and IBM & BUS-PARTNER every year.
The usual duration of the training is 15 days per year. The cost of training is US$50 per person
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per year for the IBM intrapet course and USS2000 per person per year for IBM & BUS-
PARTNER.

In the past year, CUI engineers attended middle skill level tramning on Visual Basic
programming, JAVA programming and Database Design. Eight engineers were able to attend
and the training lasted for one week. The cost of each of the traimng was 10,000 pesos
Microsoft was the Resource Institution for the tramning.

Globe Telecom provided middle skil level traimng on Applications, System
Development and Programming and Networking Solution and Telecommumcation for their
engineers. Five to two engineers were able to attend and the training lasted for five days except
for Database Design that lasted for ten days Various resource institutions conducted the
training, some of which weie MISNET, DB Wizard., Microsoft, HP, SAP, Oracle. D/ACT,

CISCO, ERICSSON and NOKIA,

Asia Online engmneers were provided with middle skill level training on System
Development and Programming in the past year. Three to six engineers attended the different
trainings for 3 days. Only the training on Project Management lasted for one week. The cost of
training ranged from 20,000 to 30,000 pesos each. The resource institution for the training was

Microsoft,

Sun Microsystem Philippines Inc. carried out an in-house middie skilled traming on
JAVA programming and Application System Design. JAVA programming was attended by five
engineers while Application System Design was attended by thirty engineers. The duration of
the training was 3 to 5 days and the cost ranged from 18 000 to 25 000 pesos The resource
institution for the training was SunPhils Education Service Group Network security technology
training was also provided to thirty engineers. The skill level of the training was medium level.
The training Jasted for one week and the cost ranged from 20.000 to 25.000 pesos. The same

resource institution conducted the training,

LG Systems Phils, Inc provided a middle skilled training on Visual Basic Programming
to their engineers. The cost incurred for the traiming was 20,000 per person and the resource
institution was MISNET

Opinion on the Proposed Establishmient of the LT, Training and Education Center

Generally, all IT firms favored for the establishment of the IT Training and Education
Center. According to NSTC, the Center being proposed would provide basic programming skilis
and applied design concepts so companies can immediately hire without basic training (C, C++,
Java, OOD, UML, XML, HTML, etc.). Companies on the other hand, could provide more
advanced/project related traiming to new engineers It is recommended that UP should survey the
industry to identify which technology application areas they can focus on so they can provide
technical guidance in these identified areas (e.g., mobile phone applications, wireless LAN
applications, etc ) The basic technology like the programming languages can be broader since
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mvestment 1n these areas are not so iz compared with technology -specific appheation areas hke
mobile phone applications 2.5G or 3G, wireless LAN apps 802.11 a,b,).

Private companies can provide support by providing kits (hardware and sofiware) andror
research grants 1n the form of cash. Jt1s suggested by NEC that the tmining levels can be divided
into two basic levels: 1) Programming Proficiency Level (student has mastered 2 or 3 common
programming languages e.g., C, C++, JAVA, and Specific Application Proficiency Level. and 2)
Application Level (student has mastered the design and unplementatton of specific epplication
software like development of mobile phone apps as mobile banking applications.

According to IBM, the 1T Education Center would be of help 1n hinng “Ready-to-Use”™

Engineers from day one of emplovmem Standard skills should be idenufied to ensure the

effectiveness of engineers on the job, FUIITSU, on the other hand, accounts that both the private

sector and government institutions could do skills enhancement. It is not of big concemn on the
part of the private sector because it has focused-technologies based on its line of operations to
train its workforce. However, government should take a parallel strategy 1o hold these trained
engineers to stay and work in the country. Government should devise a mechanism where open
opportunities should be provided to IT Engineers for them to become IT entrepreneurs.

It 15 envisioned by the 1 T. firms that once the Center is established their engineers could
avail of the training services and more IT professionals from their provincial offices could
benefit from this initiative. Likewise. those mdividuals with 1T inchination but could not afford to

attend the specialized tramning courses would be given the opportunity
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International Cooperation Agency
Philippine Office

Study on the Social Needs and Supply of L.T. Engineers

I. Rationale

In support of the review of the proposal for the establishment of the L.T. Training
and Education Center of the University of the Philippines, the JICA Philippine Office
undertook a preliminary study to get the necessary and relevant data on the current
information and technology industry to include IT market and IT education. The results
of the study shall be utilized by a team of Japanese experts who will be visiting the
country to support its recommendation on the proposed facility.

IL. Scope of the Study

The targeted respondents of the study include the following: a) For students, six
universities/colleges that offer 1.T. related courses with 20 students per school; b) For L.T.
Engineers, 12 1.T. firms with five I.T. Engineers each and; and ¢) 12 Human Resource
Managers of 1.T. companies.

A total of ten schools were invited to participate in the study because some of
these schools previously sent with invitation letters had to get the approval from their
respective higher authorities that took longer time and still no decisions yet for them to
participate. Likewise, a number of schools had already conducted their commencement
exercises that left no students to be interviewed.

The following schools participated in the study:

1. Technological Institute of the Philippines, a privafe instituiion

TIP offered courses such as Chemical, Civil, Electrical and Mechanical
Engineering, Architecture and Commerce. It also offered Industrial Education,
Industrial Arts, Liberal Arts, High School and Technical-Vocational courses. TIP then
directed itself toward specialization in the field of technology. In 1977, it offered a two-
year associate course in Marine Engineering. In 1980, the Liberal Arts and high school
programs were phased out to make way for the school's new thrust. In 1981, additional
buildings were leased to accommodate the student population, which already exceeded

23,000.
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TIP offers Bachelor of Science in Computer Science. The Computer Science
program emphasizes comprehension and understanding of the principles and concepts
needed for designing and formulating computenzed systems and applications. The
program includes subjects in mathematical logic formulation, calculus, discrete
mathematics, statistics, data structures, theory of computation, programming languages,
and automation. The program is for those who are more interested in the applications or
software aspect of computer systems. In line with the thrust of the TIP to provide well-
rounded, industry-related, quality education, and in preparation to e-commerce, the
Institute recently partnered with the world's leading Internet software and hardware
companies: ORACLE SYSTEMS, Inc. and CISCO SYSTEMS, Inc.

2. Pamantasan ng Lungsod ng Maynila (PLM) College of Engineering and
Technology, owned and managed by the Local Government of the City of Manila

The Pamantasan ng Lungsod ng Maynila (University of the City of Manila) was
the first institution of higher learning in the Philippines to have an official name in
Filipino, formally opened 1n 1967 to one hundred fifty-six freshman scholars, all coming
from the top ten percent of the graduating classes of Manila's twenty-nine public high
schools. As the first and only community university, it is tuition-free, funded by the City
of Manila to offer tertiary education, most especially to the disadvantaged but deserving

students.

In 1988, IT related courses were included in the College of Engineering, to wit'

Bachelor of Science in Computer Science

Objectives of the course are the following: a) be able to write a program in a
reasonable amount of time that work correctly, are well documented and are readable; b)
be able to determine whether or not they have written a reasonable, efficient and well
organized program; c) know what general types of problems are amenable to computer
solutions and the various tools necessary for solving such problems; d) be able to assess
the implications of work performed either as an individual or as a member of a team; ¢)
understand basic computer architecture; and f) be prepared to pursue in-depth training on
one or mare application areas of further education in computer science.

Bachelor of Science in Electronics and Communication Engineering

Objectives of the course are following: a) have a broad general education that will
assist them to become productive and versatile citizens; b) have a strong foundation of
basic sciences of mathematics, chemistry and physics and engineering science courses; c)
define and apply the basic theoretical concepts in electronics and communications as
gained in previous study; d) learn the design techniques and methodologies as maybe
applied in industry; and e) be able to gain practical work experience related to their
career objectives through the industry internship program.
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Bachelor of Science in Computer Engineering

Objectives of the course are the following: a) have a broad general education that
w1ll assist them to become productive and versatile citizens; b) have a solid foundation on
the basic sciences of mathematics, chemistry and physics, and engineering science
courses; ¢) understand the basic theoretical and technological principles govemning the
design and analysis of compuier software and hardware; and d) be able to gain practical
work experiences related to their career objectives through internship in industry.

3. East Asia College of Informuation and Technology, A private Institution

The course offered at the start was leading to the degree of Bachelor of Science in
Computer and Information Science (BSCIS). In 1994, East Asia started offering courses
leading to the degree of Bachelor of Science in Computer Engineering (BSCOE) The
first permit to offer a BSCIS program was granted by the Department of Education and
Sports on June 15, 1992. The permit to offer the BSCOE was granted on July 27, 1995 on
which day the formal recognition for the BSCIS was also granted.

The school offers an extensive scholarship program with SM Foundation, Inc.
providing the bulk of the scholarship funds No less than 15% of the student body enjoys
financial grants at present The school also offers student assistantships to students who

are willing to work part-time.
Bachelor of Science in Computer Engineering (BSCOE)

This course bridges the gap between computer science and electronic engineering
and 1s the link between software and hardware. As an engineer, you can design,
implement, and maintain computer-based systems inlended to solve real world problems.

It is only at East Asia where the BS COE course has integrated a program in
which students spend three-month internship in an industrial environment receiving
practical training.

Bachelor of Science in Computer Science (BS CS)

This course combines professional expertise in both hardware and software. One
interesting focus is Artificial Intelligence - A.l From banking, to industrial mass
production systems, to intelligent home appliances.

Bachelor of Science in Information Technology: BS IT

Networking is the main focus of this course. Studenis will become experts in
having computers link-up and interact with one another. From peer networks, to LAN, to
WAN. The students can create their own globa) intemet system, or apply their talents in
innovating ATM's, and other e-based business applications

LFH]
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Bachelor of Science in Information Management: BS IM

This course will make students professional in creating programs for utilizing and
managing data/information in various commercial applications like sales, accouniing,
warchousing and logistical systems. It is also an ideal second-degree course for

BS Commerce graduates.

4. De la Salle University, a Private Institution.

The College of Computer Studies (CCS), which is the newest member-college of
De La Salle University, started as the Center for Planning, Information, and Computer
Science in 1981, and was formally declared the College of Computer Studies in 1985. In
1996, the College of Computer Studies and the Graduate School of Business spin off
from the DLSU-Manila to form the De La Salle University Professional Schools, Inc. In
2002, the College of Computer Studies will establish a satellite campus at the Filinvest
Information Technology zone in Ayala Alabang. CCS envisions itself to be the counirv’s
and region’s preferred provider of education in Computer Science, Information Systems,
and Computer Engineenng that is world-class at the same time that it promotes the
Lasaliian spirit of faith and zeal. Computer-related courses are the following:

BS Computer Science major in Computer Engineenng (CE)

The Compuier Engineering Specialization emphasizes on the fundamental
concepts of electricity, the theory and use of electronic analog and digital components,
the anmalysis and design of combinational and sequential digital circuils, and the
techniques required in order to interface a microprocessor to memory units, input-output

ports, and other devices or to other microprocessors
BS Computer Science major in Information Technology (IT)

The IT specialization focuses on the study, design, implementation, and
evaluation of information systems for organizations. Students are tramned to recognize

probleims that are amenable to computer solutions.
BS Computer Science major in Software Technology (ST)

The ST specialization's main objective is to prepare students for graduate studies
and research in Computer Science while training them in the engineering of software.

Master of Science in Computer Science (MSCS)

The objective of the MSCS program is to prepare students for further studies at
the doctoral level by training them to undertake high-level research in Computer Science,
exposing them to theories and underlying principles of computation and enabling them to
use abstract models in studying computer and software systems
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Master of Science in Information Technology (MSIT)
The MSIT degree program was established mainly for industry practitioners who
would like to develop and improve their capability 1n using information technology and

in applying IT to the modern business setting.

5. Arellano University, A Private Institution

Computer related subjects were lodged into electronic data processing, and
applied mathematics courses under the College of Commerce in early 1980s. Courses in
Computer Science were then offered in mid 1990s. The Department of Computer Science
was created in November 2001 that the College was able o set up with its own distinct
name and office. The College, in consonance with the objectives of the Commission on
Higher Educaticn expects the students to: a) develop analytical and logical thinking: b)
apply different programming skills and techniques in developing simple to complex
programs; ¢) employ acquired knowledge in making decisions and in dealing with real
life problems; d) develop students autonomy and responsibihity and love for work: and e)
assimilate and demonstrate the values and traits of loyalty, honesty, integrity and social

responsibihity.

6. Polvtechnic University of the Philippines, A National University

The College of Computer Management and Information Technology (CCMIT)
was set up in 1969 under the short-term courses in Electronic Data Processing (EDP) In
1987, the degree Bachelor in Information Technology was offered, the course was
mathematics oriented. In 1999, CCMIT was chosen by CHED as one of the schools
considered to be a Center of Development Excellence.

Currently two courses are offered, to wit:
Bachelor of Science in Information Technology (BSIT)

The BSIT focuses on overall discipline of information technology, which covers
more technological and applied aspects of computing. Area ranges fiom programming fo
software design, networking including internet and web, decision-makers in the
preparation of decision support and system programming.

The students enroiled in the course are expected to acquire: a) knowledge in the
management of the use of IT based systems which address the specific needs of the
organization; b) develop strong conceptual knowledge in IT through their area of
specialization; ¢) actual experience in developing IT products; and d) enhance social

responsibility.
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Bachelor of Science in Computer Science (BSCS)

The BSCS is a four-year course, which focuses on the underlying principles and
the mathematical and Jogical nature of computing as a science. With its emphasis on
theory and design of software, the program prepares the student for a career tn sofTware
design, development, and quality test. Moreover, the program provides extensive hands-
on for various systemns and applications software, either on an individual or team basis

The BSCS program aims to equip the students with: a) knowledge of the
structure, organization and operation of computer systems; b) understanding of the
underlying theones on computer design and programming; ¢) technical skills in operation
research as well as 1n the assessment of existing technology and software; d) actual
experience 1 the development of efficient systems software and application software;
and ¢) self-discipline, concern for the welfare of others and matured disposition at ali

times

LT. Engineers

Around 30 companies were sent invitation letters to participate in the study.
However, due to various reasons such as time constraints where the companies cannot
accommodate the researchers per schedules set and the current workload of HR Managers

where they could hardly participate, the following companies participated:

1. Asia on Line. It is a pioneer provider of full range intemnet-related consulting services,
solutions and technologies. It offers leading-edge internet-based communication solutions
that plan and create webpresence, transform business processes and Jaunch client’s own

e-business initiative.

2. Canon Marketing Philippines (CAP). Established on December 1996, brings into the
Canon Group’s many years of experience in selling and servicing CANON products in
the Philippines. -As of year 2001, CMP has 289 professional employees. Iis prestigious
clientele, ranging from multi-million dollar companies to rising entrepreneurs hike the

copy center next door.

3. Fujitsu Philippines Inc. (FPI). One of the country’s Jeading I T. system integrators.
FPI's capability as a systems integrator comes from a blend of local knowledge and
global expertise. It has almost 40 years of operations in the Philippines. FPI started
operations as the local reseller of Fujitsu computer and communication systems.
Competing against the other traditional computer hardware vendors, FPI differentiated
itself through its high-quality proprietary products and its superior after-sales services. In
the 1990, with the advent of open systems and the ever-increasing sophistication of
Information Technology, FPI began a deliberate process of business expansion, with the
long-term goal of seizing market leadership in the local IT industry. It recasts its former

o
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image of being a traditional hardware vendor. and is now positioned as one-siop shop for
computers, communications, software and technology services.

4. IBM Philippines. Today, IBM has been called the biggest dot.com company as it
transforms itself into a successful e-business. IBM's strong push and implementation of e-
business has earned it the reputation of "Internet Business Machines". IBM will continue
to transform itself and help its clients do the same even as global companies become ¢-
businesses. It has become the leading supplier of information technology hardware.
software and services in the country and transformed itself into one of the top 500
corporations of the Philippines. It is known for the quality of its products and services in
a long-standing tradition of excellence, customer satisfaction, and commitment 10
business ethics and integrity. With more than 300 employees, it has the largest pool of
technical support staff and hardware/software availability engineers in the country. It has
also an IT College joint venture, Asia Pacific College that ts closely linked to business
and prepares skilled IT Professionals for the industry.

5. NEC Telecom Software Philippines, Inc. (NSP). NSP is the newest subsidiary under
NEC Networks, the latter being one of the three in-house companies of NEC
Corporation. Established in 1999, NSP commenced operations in February 2000 with an
initial workforce of less than a hundred employees from NEC Technologies Philippines
Incorporated located at Mactan Economic Zone, Lapulapu City. As a software
development company, NSP serves as a strategic development center for NEC's global
activities, enhancing its competitiveness to provide total solutions based on photonic and
optical transmission systems. lts current projects include Network Management Systems,
Element Management Systems, Service Management Systems, and Embedded Systems.

6. Lighthouse Credit Technology. Established in the Philippines in 1998, Lighthouse
Credit Technologies Corporation is an independent outsource provider focused on the
origination and servicing of consumer receivables. It combines international best practice
with leading edge technology to manage credit receivables for financial institutions and
other businesses. Lighthouses solutions improve the quality and productivity of client
marketing and origination as well as managing account servicing from setup through
collections. Its services are available in a product spectrum that ranges from a 1otal
outsourcing solution to the provision of appropriate applications tailored to fit the needs

of companies.

7. Sun MicroSystems. Since its inception in 1982, The Network has propelled Sun
Microsystems, Inc. to 1s position as a leading provider of industrial-strength hardware.
software, and services that make the Net work. Sun can be found in more than 170
countries. Sun Microsystems is involved with the acquisition of products and services
from outside companies to help conduct its business more effectively
It provides the following services to companies. A) Operations: For suppliers marketing
products or services that support business operations, including maintenance, repair and
operations; b) Production: For suppliers marketing products or services to support the
manufacture or production of Sun's products: ¢) Customer Services: For suppliers
marketing professional, technical, repair or maintenance services to support Sun's
7
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customers; d)} Other Opportunities: For suppliers marketing human resource services, or
for those seeking information on how to become a Sun value added reseller or developer.

8. Globe Telecom. Globe 1s a full-service telecommunications company offering cellular
mobile telephone system (CMTS), fixed telephone and international communications
services, International Private Leased (IPL) lines, Internet access, VSAT (Very Small
Aperture Terminal) service, Inter-Exchange Carrier service, Frame Relay, Value-added
Network Services (VANS) and other domestic data communications services. It is owned
by Ayala Corporation, Singapore Telecom International and Deutsche Telekom. Today,
Globe Telecom intends to build on the legacy of its pioneering past, transforming the
world into a global commumity just as Filipinos in centuries past were in constant and
direct communications with every family in the community.

9. Global Stride. Globalstride's vision 1s to be the leading customer care provider in the
world. With superior Customer Relationship Management services and a unique offshore
value proposition, Globalstride offers an excellent outsourcing solution that allows
companies to exceed the demands of their customers without squeezing their margins.
We help improve our clients customer service operations by designing a custom
outsourcing program and shifting their customer service operations to a more cost
effective offshore location in the Philippines. The result is better customer satisfaction at
rates that are more affordable than doing the same type of service in-house. Globalstride
1s backed by leading venture capital firms in Asia, including Hambrecht & Quist Asia
Pacific, Vsource and AIVP. To date, Globalstride has raised two rounds of financing to
provide the necessary capital for its rapid expansion activities.

10. Millennium Microelectronics (M21I). (M21) is a domestic corporation incorporated
on February 2001. It immediately went into research and development. It provides its
clients with system automation and other application programs fitted to the needs of their
respective industry. Moreover, it provides the corresponding services that include system
development or custom programming, installation, training and maintenance support
services. M21 is in the business of providing information technology solutions. Under the
Information Technology industry, it is classified as providing “solutions”, i.e., hardware,

software and services.

11 LG Indusirial Systems. A leader in providing total solutions for areas which are
essential in creating a comfortable and productive industrial environment such as the
power transmission & distribution sector and automation equipment & service sector.
Currently recognized as a forerunner in the Korean electric and electronic industry, and
further aiming to become an intemationally recognized company. It continues to improve
its competitiveness through e-business technologies.

12. Hewlett Packard. HP is one of the world's foremost suppliers of measurement,
computation end communication products and services. Its product offerings range from
consumer products for home offices, small businesses and on-the-go professionals to
precision instruments and extremely powerful computer systems for the most advanced
applications. Service and support offerings also cover a broad spectrum, from world-class
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hardware maintenance and support to professional services, such as consulting and
outsourcing. It continued to invest heavily in research and development to strengthen
capabilities in measurement, computation and communication,

13, Philippine Long Distance Telephone Company (PLDT). The country’s principal
supplier of domestic and international telecommunications services, The Company’s
charter, which extends until 2028, authorizes it to provide virtually every type of
telecornmunications service. PLDT has a network of 174 central office exchanges serving
the Metro Manila area and 188 other cities and municipalities throughout the country.
International long distance services are provided by PLDT using two international
gateway switching exchanges, submarine cables and satellite systems that connect
PIDIT?s network worldwide, PLDT also operates the Philippines' only nationwide digital
microwave backbone, which connects its own exchanges with 466 other local exchanges
and 3 exchanges operated by the Philippine government. PLDT's national long distance
network links 1,106 calling points in 806 municipalities throughout the country.

To meet the challenges of increasing competition, cope with the growing demand for
technologically advanced telecommunications services, and increase the country's
telephone density, PLDT continues to expand and modernize its network., Under its
ongoing major expansion and modernization program, PLDT aims to install about 2.1
million additional lines by the year 2002. By then, PLDT will have approximately 3.7
million lines and a fully digitalized network with the capacity to provide not only
enhanced and value-added services but also multi-media and broadband services.

14. Community Unlimited, Inc. A domestic consulting firm engaged in the design and
development of management information system of different organizations such as
cooperatives, microfinance institutions, donor agencies, and private corporations. Since
its operation in 1997, it continued to bring in technologies to the countryside by
developing customized systems for businesses and organizations.

15. Engine Red Solutions. A domestic corporation engaged in system’s
development/web applications. It develops application systems on Human Resource
Development, Payroll, Inventory, etc, It started its operation in 2001 with foreign
investors that are based in the Philippines.

1. Methodology

Three sets of questionnaires were developed and administered, one each for LS,
Students, LT. Engineers and HR Managers. Face to face interview and individual filling-
out of questionnaires were undertaken to gather the information. Some respondents
preferred to have answered the questionnaire individually and sent back the accomplished
forms through e-mail or telefax, Follow-up questions were made through telephone calls
and e-mails, For the selection of respondents, in the case of students, the respective
Department Heads assigned focal point persons (faculty or student leader) who identified
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the LT. students and made the schedule for the interview. A team of researchers
conducted the interview simultaneously.

For L.T. Engineers and HR Managers, appointments to hold the interview were
first sought. Scheduling and the actval conduct of the interview took a longer time
because they had to settle first with their routinely tasks. Oftentimes the IT Engineers
were on field or mobile where they could hardly be reached.

Consolidation software was developed to statistically present and analyze the data
coming from the students and 1.T. Engineers while qualitative analysis was undertaken to
consolidate the data coming from the Human Resource Managers.

IV. Findings of the Study

The results of the study are presented in four parts, to wit:

A, IT Students

B. LT. Engineers

C. H.R. Managers

D. IT Industry/Market
E. IT Education
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