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Ab!itrad 

In today's globetli7ing et1111omie,., both lhc Jcv.:loped and developing coun­
tries ack no\\ ledge the in1pmt:sn'e of in ... esting on education itnd manpower re­
sources to propel economic growth , Th~ country's slate of irtdusmalization and 
economic growth entail'> a cor~lllruy demand for highly skilled manpower i• 
duding scientists a1ld researchc~ to bring 11bout the desir'd progress. 

In line with the need lo develop human resource in science and technol­
ogy. the Oepanment of Sdeocc <ind Technology (DOST>. pani1:"ul111\y through 
thit Philippine (\>undl rur Industry and Energy Research and Developmc:nt 
(PCIERO) hils been '>limulatin£ and supponing resi::arch acllvitics in identified 
priori!~ 11reas. Link:igc:. among th~ acaJeme. industry and gov-=rnmcnl agcn· 
c ies hZl\ie bci:n strengthened h.l etTcctivcl)' CSJ'T)' out S& T programs and projects. 
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I n1roduc1ion 

In th.: 2001 World Competiti~cncs~ Yraroook {WCY) rankings published 
by the Institute for Management Development (IMO) it was reponcd that lhe 
Philippines placed 401.h overall out of 49 countries surveyed. The Philippines 
ranked 32nd in 11}98 and apparently. the 200 I rating reflected a big slide. The 
world competitiveness yi:arbook rnnks countries based on their perfonnance in 
key areas using surveys and availo.blc statistics. Of the four broad categories 
used to rank countries, Philippines got n near bottom rank of 44lh, for its infra­
structure and business efficiency where the country was most uncompetitive in 
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bo1h categories . Som~ ot'1he specific areas which the World Competitive Year· 
book lists as our major weaknesses include: inetlicient distribution infraslruc1urc 
(roads. rrains. planes. etc.): low expenditures on research and development ( R&D): 
low numher of1clephom: lmc-s; low internet use: poor paten! and copyright pro· 
1cc1ion: and pro1ccrionism. 

The problem with the distribution infrastructure is that infra.srructure proj«b 
an.• cnnccnlrat~ in !1<1!:1ro Manila .ind other maj,1r d1ii:s and arc not spread out to 
1hc rc~l of I he rnunt~ IA hi ch is a major obsra.: I e for Ii nns with npcrAI ions in the 
f1tU\ inc:e~. l"hi:n: is a 'mall numbt:r of fixed telephone I im:s. which i~ C\timacecJ al 

tl.046 lines per person rlmugh there is a phenomenal grnwth of cellphllnes. Our 
neighboring. countries in Asia such as Taiwan and Singapore- have 0.588 and 
II .4 7.:.1 phone Ii ncs per person respcc1ivel~·. which i'." more than ten Ii mes the num­
ber of pt'tonc lines per pcr5on comparl!d to out cnunll')'. The Philif"lf1inl!s ranked 
near lhe bonom in tcm1s of computers per per.;on. with only 28 computers rier 
I 000 pcoph.-. wh ic t't is far less 1han in Singapore which tlas 580 computer~ per 1 000 
pcop le or ovc:r 2 0 time~ that of I he Phi 1 ippines. 

As to th~· country's strenjth. the World Comrctitivrness Yearbook listed 
the Philippine~ a' number une in the IA'Mld in l~rms ofpoc;scssin' skilled labor, 
ranked lhird for hil,·ms cnmp.!lt'nl !lt:niur managers and excellent finance and 
IT prof~ionals ranking 4th nnd l~th places for the finance and lT skills re­
spective!). 

In 1enns of the country's low expenditures on R&D. this is not onl)' a 
gcw('mmcnl Cl'OCem hut also of the ririvate sector as \\di. Ahhough the gov­
ernment can dn 1ts pan b~ allnt·ating more of i1~ re.snurct:s to R&O, the more 
de-. e I oped counlrit<> Ii nan1:e I hdr R & D 11rimnril~ thrnugh 1 t'tc SU?f10M of the 
priv;tti: s«lor. Another nl.:l.JOr problem is th(' poor f1i!.lt:nl 11.nd copyright protec­
tinn, ?iiMicularly with rampa11t softwar(' piracy. This serv!!s a.'I; disincen!ives to 
our IRlented programmcr.1. 

( ·hallcn1es lo Engineerina F.duc1tion 

1 hen: ha\ l' ht·t:n Jramat ic ch:mgeo; in lh(' cu lmre of un iversil ii:s from orga­
n i 1~i.tions focusing on education and research loward~ org11.nizations caring about 
income and economic viability. In addition lo the tuition and other fees that are 
collected from students, 1he state c{)lleges and univct:\itics art nuw cxpc<:tcd to 
generate income to support their activities. 

There is an inereasin[l. debate abou1 the' efficiency of 1radi1ional education 
phi lusorihy nnd dd ivcl') 1cch11 iqucl\ in 1h.: light of the advances in infom1ation 
and commun1t:afion rcchnulo~· I llT). ICT ha!> greatly improved and sped up 
the acces~ 10 ;1 -.asl \\c:allh uf inthrmHtion a\ailahlc 1hrough the lnlcmet which 
lea\es the 1n1cJilion11I information ilclivcl') techniques ohsolC1e. 

Industry i~ more concerned about 1he increasing gap between the tradi­
tional education progrems and industry m:cds for well-rounded graduates and 
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lifelong lea.me~ T~hnology advancei; so fas! that industry needed sradualcs 
who ere able to 1:opc with the fast pilce of technology Lli:\-clopmcnl in order for 
them to rome up with the products in the market on rime. 

Soci1:ty is also dcmandin~ that current education progrums 5hould be oblc 
lo 11.ddre!ls broad !o(leio-oeconomic issues such as caring for the .:n'1ironmen1, 
sustasinabi I iry. in1cm1nional 1cr1orism. roveny. hiomcdical &?th ics. riruduc1 li­
ahility, omong others . As rhe ultimate recipient of cngineerin~ !lt'r'1ices. society 
is s111rt ing lo ta~e act ivc role!. in defining the oulcomes expected or engineering 
education pro~rams . 

Emrrging Slralqies 

With tho:: ever-incrca~ing global intcn:onncctedne~ orthe worlil more and 
more countries are moving. towards coopcr.ation sn lhe mutual recognition of 
their engineering programs among their counterpart instilutions. Leaming in­
stiM ions now think in temis ofa global \'illoge. llte)· are now open to national 
and international students tu enroll and study regardless of geographical loca­
tion. 

In 1994, 1he Washington Accord w:i.s signed by eight (8) cmm1rie-s for the 
recogni1ion of equivalenc~ of their nccrediti!c.I engineering education programs 
la1ding to rhc engineering degree . The signatories include the llflited States, 
Canada, :\u!.tral ia. Un itcd K in~t.lom. I rdamJ, New Zea land, Hongkong and Sou1h 
Africa. The:"' exd1dng_ed mfomiatiun and examin~d their rcspci::tivi: processes. 
rol icits. 3nJ prm:edurec; for ~ranting. accreditation to engineering academic 
programs and ha\ e t.:onch1dcJ that these are comparabli:. 

In 1999, the mini!iters of education of 29 European countric5 sign1.-d an 
agrtement known as ·n1e Rologna Jlcclaration . FClr engim:cring progratns. the 
FEANI R~gistcr and Index ~uuld be the aniculation of the Bologna Decla:ra­
lion. 

Recogn lzing I he m~cd for t:\jUi\·alcnq uf eng,ineeri ng cu ucal inn. other coun· 
1rics st3nec.I requesting for accreditation from lhc US. In response to these 
requests, AAET has nperationaliud the Engineering Credcnlial;; Evaluation 
lntcmational ttCE!), a bocl~ to authenricate and evaluate imcmntional cngi· 
neering pmgrams. Before I 997. eqaivalenc)' wa~ limited only to counrrics with 
inutual rcwgnition agreements fn>m the Washiogton Accord :and CE.AB. Tu· 
da>. rnorc and more countrie-. are working towards mutual recognition. 

Strategie.; call for programs that arc cumrin:hcnsi\lc and at the same 1in1c 
wilh the abiliry to ac1.:C1mmudllli: ond cater to the learners· divcnity and de­
mand. l'hcre is a need for structur~s thel are integr:nec.J nncl a.re able to provide: 
consisk'nl and cuhercllt raths into and between different programs. 

There is a need for flexibilit) in the delivery and assessment of the pro­
grams. Leaming approachc-> have to be tnure Oexiblc and O(lCn, learners need 
to have more control on h~n.,., when, and where tu learn . Focus should be on the 
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learners' pcrspccti..-e. There is a need to provide for flexibility in teTIT1s of enrry 
and exit points. leamin& resources. sequence of learning, and modes of assess­
ment. 

Today. cnaineers also need to ha..-e a good working knowledge of how the 
local and international legal systems work and to have an understanding of the 
approaches to solving legal problems. This provides imponant understanding 
of professional engineering life and provides rhe engineers a basis for develop­
ing exccllen! communication skills both oral and written. It is also important 
that the legal topics develop lifelong learning anitudes and skills. Some of the 
legal topics important to engineers ~: 

a) Contract law (including commercial arbitration) 
b) Professional negligence (including criminal negligence) 
c) Intellectual Property 
d) Product liability 
e) Environmental law 

On the aspect of global competitioh, one factor th1r contributes to the com­
petitiveness of a country is its ability to innovate. to create new products and 
services. This puts pressure on the universities to hone their research capabili­
ties. In a 1998 sw-vcy by Asiawcck. for example. univcrsil) heads agree that the 
amounl of money that sludcn\$ pay do not really have a great impact on •he 
university's academic excellence. Research programs do. 

In the US. externally-funded research in their universi1ies totaled to S4.3 
b1lllon in 200 I wtth almost 65o/e coming fro m the federal go"ernmenr. 
(figure 1) The business and industry sector conlribure a sign 1 fic1>nl 14~. to lhe 
total research fund Most of the new money was allotted for weapons develop­
ment ind b1omedic.al research. The increase in federal funding for research in 
these ~rcas probably has been brought about by lhc drive against intema11onal 
terrorism. 

1·-- • fedefal QCMmmtl'll 

• 8111lne11 •nd lnc:luslry 

0 Noft.j)l'Ol t P"Wt• 
orven•UllOl'll 

• tld111iau .. 

Ficure 1. SOlltce or rnurch fonds or us englnttring schools, 2000-lOOl 
from ASEE Profiles oft::n1incmng and Engineering Technology College~. 2001 t-.dttton 
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The Philippine Situation 

On &he average, from 1995 to 2001, the Philippines produoed about 40,000 
engineering graduates every year. According to statistics, approximately 45% 
of the graduates pus tbe licensure examination administered by the Profcs· 
sional Rcgulauons Commission (PRC). With around 160,000 annuaJ enrollees 
and 4 ,000 faculty members. student·faculry ratio is around 40: I, one of the 
highest in this pan of the globe. In terms of employment, according to a study 
by Licuanan in 1994, only 62% of engineering graduates land jobs they were 
trained for. 

Aademic P~panttioo 

In tenns of the total nwnber of yeus of academi' preparation of an engi· 
neer, the Philippines has the shortest u shown by the following comparative 
table. Primary or elementary education is six (6) yean. followed by four (4) 
years of secondary or high school for a total of ten ( I 0) years prior lo entering 
college. The main difference in the e.ducational sysccm is in high school where 
most of the other countries have six (6) or seven (7) years. Except for China 
and Laos which have eleven (11) years of preparatory education, all the other 
Asian countries have a total of twelve ( 12) to thirteen ( 13) years of educational 
preparation prior to entering college as shown below (Table I). 

'lllble I. Comparative Educatio11 Statistics of Selected Asian Countries 

Coant!l £ntrr: A&• Vear• of ht ltvel Vea rs oflnd levrl Tot•I 
Japan 6 6 6 12 
Hon&kong 6 6 7 13 
Singapore 6 6 7 13 
Brunei 6 6 7 13 
Korea 6 6 6 12 
M•l•ysia 6 6 1 lJ 
l'halland 6 6 6 12 
Indonesia 7 6 6 12 
Sri Lanka s 1 8 13 
1hillppln11 ·- 1 .. -·~ .. , . i· . 10~ . 
China 6 6 ,, 11 
Pakistan 4 5 7 12 
L1os 6 s 6 II 
Cambodia 6 6 7 13 
Vietnam 6 s 7 12 
81n1l1dcsh 6 s 7 12 
India 6 s 7 12 

Tro111actions NatL A cad. Set. & T~ch. Phillppinrs 15 (100J) 
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In 1994, DECS allowed children who have reached age six by the begin­
ning of sctioo! year to enroll in Grade I. 

In the report by the Philippine Commission for Educational Refonn (PCER) 
it was cited in a study of the Philippine Education Sector Study (1998) that 
" ... education obtained in a typical Philippine college or university may only be 
equivalent to a secondary education from typicnl high schools in Japan or Eo­
rope." 

CHED's Centen; or Escellcn•e/Dcnlopment (COEs/CODs) 

In order lo promote excellence among academic institutions, the Commis­
sion on Higher Education (CHED) implemented the COE/COD program. In 
this scheme, colleges/institutions are evaluated according to certain criteria and 
ore given status of Cen1ers of Excellence and Centers of Development. These 
Centers are given financial assistance by the CHED. 

As of February 2001, lhe CHED has identified 271 COEslCODs in vari­
ous disciplines across the country. lnfonnation TcchnolO,bry has the most num­
ber ofCODs with a total of 24 followed by Teacher Education with 21 CO Es/ 
CODs, Ci" i I Engineering with 19 CODs, Electrical Engineering with 16. Biol­
ogy, Mechanical Engineering, and Business hove 14 C'OEs/CODs each. The 
remaining 37 disciplines have 11 or less COEsfCODs. 

Puformance in Liccnsure Esaminatinn 

Data from lhe Professional Regulations Commission (PRC) licensure ell:­
aminations from 1997 to 200 I show that the average passing percentage across 
JJ professional fields for the past fi\'e (5) years is 44 . .53%. The data show a 
gradual improvement in the performance of graduates in lnl! licensure exami­
nation from 42. l .5% in 1997 to 4 7 .97% in 200 I. 

The higtiest average passing percentage in 2001 was 91% for Geology, 
followed by Mining Engineering at 87%, Environmental Planning at 76% and 
Metallurgical Engineering at 70%. In tenns of the five·year averages from 
1997 to 200 I , Geology registered an average passing of 72% followed by Min­
ing Engineering at 68%. Medicine and Pharmacy averaged both at 66.40%. 

Taking the average of the five-year averages of the twelve (12) engineer­
ing professions (including architecture) gives 43_8% which is below the na­
tional average of 44.53% across the 33 professional fii:_lds. This is an indication 
thal on the average, less than half of engineering graduates who take the PRC 
licensur.: examinations pass. Only three (J) oflhe twelve (12) engineering fields 
had averages higher than 50%. These are the Mining, Metallurgical and Agri~ 
cultural Engineering. 

Trr111.rn~fif)/IS "''at/ -irnd s,·i ~ Tedi Philippillts 15 (1003} 
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The £ngiottrinK and Science Ed ucatton Project (£SEP) E1:perielltt 

To examine the quality of cducation in the Philippines, a World Bank 
M issilln in t 989 studied lhe country· 's engin~ring programs and sumniarized 
ii!> linJing$ ~ follows: 

I ) Small disperse graduate= programs i:lnd low research output 
:?) lni1dec.iua1e research funding 
3) Pro Ii ferat io11 of engineering dcgn:c education 
4) Underfunding of engineering education 
~) Weak uniwrsity-industry linkage 
fl) Weak science and malht•matics preparation 
7) Poor carl!er i ncentiv~s 
8) No inccnfrves for higher education 

The mission recommended that science and higher engineering education 
be strengthened. This resulted in the cstablishemnt of the Engineering and 
Science Education Project ( C:SEP) who-;c main obja."tivc is to increase the sup­
ply of well-trained Science and Technl'llogy (S and T) manpollrer in SUJ>POrt of 
techriology development for ind11striali;r.ation_ One of its specific objectives is 
to strengthen the sdcnce and itngincering education in priority fi~lds at selected 
.:ducational institulion!I. Project components include: 

I) faculty development 
2) /\cquisition of books arid journals. libraries dc\.elopment 

and networking 
J) Acquisition of Jaborator)' equipmenr 
4) L: pgrading of r1.."SCC1rch laboratories in pub I ic and pri\.'llte uni\lersit ics 

N inctecn ( 19) colleges of engineering participated in the prnJcct ccmsist­
ing orri\.1: (5) public and f(lurtecn ( 14) private- Of the 19, thrt'e (3) wort devel­
Ol'!td into llagship engineering irasti1utions, th¢ other I t'i colle8eS were devel­
oped as lead institutioos in 'ielected regions. 

In a report by Dr. Milagros lhe (2000), 1t was cited thar ESEP has attained 
its targets in the following areas: 

n raculty d..:velopment through scholarship grants lll ~leclcd science 
dnd engineering '!>Choo Is. A total 5 ,K9 l scholarship slots Wert' filled up, 
of which 5.151 have graduall:d 

2) Li bralJ upgraJing through 11cc.iu is it ion of ht>oks and rraining of library 
staff. Books and jountal~ tou~l ing 72 ,296 litles and 569 journal titles were 
delivered 10 concemi:d insti1u1ions. Eight libraries are now electroni 
cally linked. 

3) Acquisition of labc~rat<JI)' c4uipnien1 a11d upgrnding of the unive~ities' 
laboratories. A tulal uf 1,268 items of lahoratory c4uipment have been 
installed in labiJratorie<; a.II over th~ country. 

frun.wc11mu N111l. .-lead Sci & foch. Ph1ilppifltt:r l J r:ttlllJ) 
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-4) ln.~lallation of compuler h~rdwarc and developmenl or software. 
S) Adoption and adap1ation of sofiware for the monitoring of various F.SEP 

components. Six database systems were developed and inslalled in­
cluding a) S4:holarship Monitoring System (SCOLM): b) Graduare Infor­
mation System (GJS); c) Staff Appraisal Report System (SARS): d) 
financial Management Information System (FMIS); c) Library M111.erials 
Procurement System (LlBPC); and f) 8K1der 's Module (SU M96). 

6) Design and development of database sy.Jtem for Science and Technology 
planning and monitoring 

One of.the impacts afESEP i'S the grelllcr interest and opportunicy that it 
has crcaled for Research and Development and consultancy among the mem­
bers of the engineering faculties who were granted scholanhips for advanced 
degrees. It also provided the impetus for other facully members to punuc higher 
st1.1dies. New linkages and wider network were developtd. Examples of these 
are the industry-ac11dcme linkages, consOJ1ili of univC'rsities as well as intema­
tional linkag.e.s . 

Although a scquC'l to ESEP was proposed to further build up the Rand D 
and lechnolo&_\- management capabilities of the network of engineering schools, 
this ne\er came to fruition . 

Nut Step:i 

1) Rc-enginurin1 the proresslon 
Despite the successful implementation of the ESEP, Filipino engineers arc 

slill wanting in terms or being able to create the critical mass to undertake 
qualiry research . In one of the Consullative Conferenc4:s on Engineering Edu­
cation in I 997, engineering students wett described I'll showing weaknesses in 
communicaTion skills. critical thinking. adapting to new situations, ability to 
work in tc:ams. creativily, customer orientatLon and decision-making. 

With the trade agreemenls in place. it is just 1 maner of time when we 
sha 1 l have to deal with the realicy that local companies will have to nccept 
foreign engineers 10 work in 1he coontry provided they meet globally-accepted 
qua Ii fie ati on. 

It is quite evident that a re-engineering Qf the local engineering profession 
is nc:cessary in order to be able lo compete with foRign counterpans. Some of 
lbc main r~asons for re-engineering are; 

I) fa.st changing technology; 
2) market competition; and 
J l profit:ibility 

Due to the fRst changing technology, there is a need For the c:umnt cur­
riculum to be re-engineered lhrough dialogues with industry needs. ln the area 

TnmNC"ti.,,1s Natl. !kad Sd cf. ftch. Philippines :!5 (2f}(J3) 
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of electronics and information 1echn0Jogy, for example, the traditional subjects 
offered may need to be replaced with the more current subject matter. This is 10 

shorten the training that the industry gives the ffesh graduates before they be· 
come productiYe engineers in a company. 

There is Also a need to install a widr:\y accepted a~cr(ditnlion system (or 
engineering. Perha~. lhe US ABET accreditation system, which hill been suc­
cessfu I ly implemented in the Un ired Smres and have been copied by other coun· 
tries, might be a model thal the local universi1ies can start with. 

In one of the workshops on .. The PhiJippine Engineering f;:ducalion Sys-
1em and the Global izalion Challenge" { Bclino. 1997), the fol lowing were i<lenti· 
fied areas to be addressed in the education of a global enginctr: 

I) Solid grounding in Science and Mathematics 
::!) A sophisticated understanding of engineering processes. A hands-on 

experience is imperative lo students in under!\tanding the engineering 
processes 

3} An abilicy in integrate new cumputing f04.,ls and processes 
4) An emphusis on crc11th1c thinking 
S) Concern for the environment 
6) Awareness of ethical is1ues in engineering 
7) Ability to relnte engineorlng to olher disciplines 

One of the proposals contained in the report of the Philippin~ Commission 
lor Educational Reform (P<'F.R) is the e~tablishmeni or a one-yenr prc-bacca­
laure11te system. This proposal recommends a one-year period between second· 
ary education and teniary degree program, not only to bring Filipinos at par 
with other countries but also to ensun: readiness or high school graduates for 
tenlary education, tllcreby reducing dropouts and cxpensiYe repetitions. 

fl saes without saying that there is a need to continuously upgrade re­
search capability through faculty development and physical facilities upgrade. 
Of course, this has to be lied-up with a n.."'SCarch and develC1pmcn1 rirogram that 
the industr)- is committed 10 !>uppon. 

On market competition and profitability, a former Secreto!')· of Educa1ion 
once espoused liberalization of lhe cducAlion sector 10 allow market forces lo 

wor\. He a.s$ens that the future cannot be determined "'ith much accuracy. 
Markel is dynamic and assumptions change. For uamplc. the classic 3 - Lib­
eral Arts, Business and Teacher education h11s llOW given way 10 IT. Health 
Services and Marine Edur alion. Tm.lay. people thin ii. of jobs abroad rather than 
local empluymenl. Market therefor~ mus1 be free to react according to JM:rcep­
tioru; in what the fu1un: will look like. 

2) Enginttring Ethic~ 
Engipcering education must emph211size an understanding. of ethical issues 

in the work Ii fc of an engineer. Enginee~ design not only labor saving devices but 

Trrmsm:11m1"· .Vat/ Arad. xi & 7«1·11 f'hilippilff>S 15 f]t'JOJJ 



a \f>o machine~ that have great impact on peoples' Ii ves_ Such devices as 
bioelccrronic 1mplams. for t:ll.81nple. will have far-reaching i1npacts on the en­
vironmenl and fo our very OYITI selYcs. Tht:-ir moral and social implie-ations 
require an en~inecrlng cducoit1on th11t goes well beyond technical or scientific 
liter~). 

A stud:y hy Bdinn (I '1981 reve21led that the ei:isting code of ethics in engi-
11Ccring are traditional and do not addres$ contemporary issues. The profes· 
sional licensure ell.ammations give limited emphMis IO engineering ethics. Sru­
dents generally receive poor qualit) in:icructinn in en~ineering ethics. There ~ 
lack of support lo promote eni!inc~ring ethics education from government, 
schools, ;inq professional engineering soci.eties. 

Io addre!'.s 1he poor qualiry of instruction in cngim:ering ethics, the follow­
m~ were fo m·arded b:y Bel i1111< l 99 8): 
I) Schools, professional engineering or!l,an izations ~nd 11..~SIX i11.1 ions of 

engineering school!i should include in their conlinuing professional edu­
c1:11ion program seminars and lcctmcs on engineering ethics: 

2) Facu lry members currenUy tell.Ching enginceri ng ethics mu51 update them 
selves on inno\'ative ti=achin~ melhodologies ;md course content; 

)) Schools shCluld explore the- possibiHt)· t1ftc11m teaching for dle course in 
i=:nginecring ethics . The 1eam may be composed of an engineer in pan 
nership with <!ilher a theologian. professor in religious studit-i:;, philoso· 
pher or lav. yer; 

4J School libraril!'s must Ix given ample budgel to acquin: cumnt books, 
jouml\Jj;, l'IUdio-visual mattrials and other inslruClional materials on en· 
gineering ethics; and 

5) Incentives should b.: given lo faculty members engaged in publishing 
paper~ or devdupin~ instructional materinls on engineering ethics. 

IK)SY lnitinli\les 

C Jnc ol' !he main objective~ of the FSFP was to impro.ve the qtnd1ly anJ 
nu:rease lhc cKpecity of resesrch activities in 1.he :u:adcme. Today, eYcn after 
the completion of lhc ESEP. the DOST continues to work towards that goal. 

At the DOST level, a national Sciem.-e and Technology Human Resource 
Oevelopmcnc Plan (STHRDP) is bt>ing drantd. Tiie plim will be used as guide 
in m~eting the pcfa!ived S and T requirc111en1 of the country in support of !.he 
~at1onal Sc1~nce anJ kchnolog)· Plan (_'.'ISTP) which is to be jlUTSued in the 
neKt two decades. The plan is 10 develop eicpert1se in 12 area thruslS including 
the ml!nufacturin~ and engim:1:ring sc:ccor. Among the slrategies identified to 
meel the HR D neeJs or 1 hr country are: a) consortia 1rnd nelworiting arrAnge 4 

ments: bl degree prugrams via research; c) international recruitment or 
out~ourcin~; d) balik~scientiM j.'lro~ra1n; c) ir1cl!nlives for graduates and research­
ers; 0 ;1ccn:ditatiun for program quality; ~) innowuive scholarship progr11111s: 
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and h) internal capaciry building for DOST. 
At lhe level of the Philippine Council for lltdustry and Energy Research 

il.nd Development (rcrERD), for ~xample. one of the strategics being imple· 
men1ed i!> the strengthening or research networks throughout the country by 
csHlblishing Industry and Energy Rcsrarch and Dc\lelopment Consortia 
(I ERDCs ). Theg consortia are composed of academic, gov cm ment and pri\latc 
institutions in the region whose objectiw: is to suppon regional de\lelopment by 
addrc!isin~ the research agenda of their respective regions. To date, there are 
nine (9) IEROCs throughout the country. One important feature of these con· 
sol"lill is the presence of lhe priv~ sector which is a kC)' element in ensuring 
th8t the research 11gcnda being implemented by the consonia is relevant to the 
industry. 

Even with lhC' limited available funds. lhe PCIERD is continuing lo i1up· 
port its Engineering Manpower Deve lopmcnl Program (EM DP), which is a 
graduate scholarship program in the field of engineering pa11iculacly in 1hc 
areas of industry and energy. This is being implemented by the Universiry of 
the Philippines in Diliman and the De La SaJle Univeniry in Manila. At presenr. 
th~ scholaro;hip privileges is being rc\liewed 10 make: it more attractive and com­
petitive with other scholarship programs. 

Research •nd Development Endnvon 

Under its mand;Jte the PCIF.RD is responsitile for nine (9) industr,· secton 
namely: Process. Food and Feed, Metals and Engineering. Mining and Miner· 
l\ls. Ttxtile, Energy. Transportiltion. Consrruc1ion and En·•ironment. The 
PC I ERO supponed a number of R& D projects under its priority sectors, which 
h11s rl!sultcd into different products and processes. 

Industry-related S&T Activities: 

Development of processed food products (ethnic food, milkflsh program, 
convenience food, nata de coco. cocoout milk be\'erages) 
Upgrading the capability of metals and engineering industries to fabricate 
local equipment for food proces!'iin&, post harvest, and packaging (bamboo 
VC"neer lathe) 
Improving the productivity 11nd export performance ohhe fumirure industry 
(bleaching and dyeing technology; wood preservative formulation from 
cashew nut shell liquid) 

• Mineral·based producl'> development (B ifiran ceramic training R& D center; 
exploration models to aid di!lcovery of new o'"" deposits) 

• Development and utiliz:ation of cosl efficient housing materials and 
components (cement bonded board from wastewater trcaunent sludge; 
waste plastic as binder for plywood production) 
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Enero'-relalcd S&T ActMlies: 
• Altcmatii;e indigenous fuels (compressed natural gas for tra.nspart, coco 

methyl esters 11s diesel substitute 
• New and renewable encrg~ sources (wind and tidal current resources 

assessment; micro-hydro and solar water pump) 

• Watcr•to-energy projects (biomass uliliz.ation far cog,emm1.tion, landfill gas 
resources assessment and utili7..ation} 

• Energy conservation 

Environment - rtlated S& T Ac:tMties: 

• Sol id and industrial WR.'ilt: manaacmcnt projeclS (acceleraled hioreector·bascd 
composting. used lires as fuel for cement industry, indusrrial wastewater 
1reacment) 

• Cleaner production technologies 

In order to ha..-e an effective ~cheme for the assessment of the de\'eloped 
technologies and 10 facilitate transfer to potential ndoptors, the Council created 
a Technology Asscssm1:nt, L:tilization and Trimsfer (TAUT) Team. Specifi­
cally, the team is tasked to e\laluate and prioriti7.e the technologies thal are 
ready fur commercialization; defini: its mode of transfer; estahlish and main­
tain compendium of technologies: and conduct tl!chnology matchini with po· 
tential takers. 

To protect and manage: the intellectual property of the rcsoarchcn, the 
DOST l!St3bli!ihed an lntcllcclual Property and Technology Mechani!lm (IPTM) 
in each agcnc~. The IPTM wiU address IPR protection issues, transfer and com· 
mcrciolilalion of cechnologie!.o'products including technology valuation, nego~ 
tia1ion for technology transf.:r, policy and advocacy, and database manRgcn1ent 
of technologies generated by all agencies of DOST. 

In formation, Education and Communkaeioa (lF.q Campaign 

In addition to suppo11ing R&D project.'>, th~ Council also conducts IEC 
campaigns on Science and Technology. In coJlaboration with the Science Educa· 
tion Institute (SEI), experts are tapped to conduct roving lectures to elementary 
and high schools. The project allows leachers, students and other panicipants to 
gain and enhance 1heir knowledge and hands-on experience in the field of science 
and tech no logy, thereby upgrading and making teaching and learning more excit­
ing and interes1ing. The lectures are Injected wi1h encouragement for the school­
teachm to searcb for students who at an early a.ge already exhibit inten:st in 
science and 1echnology wbich Ibey can nunure as porenlial scientists or cngi· 
ncers. 
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Searth for Outstandina Rcsearth In Industry and Energy Competition 

One of lhe strJ.tegies adopted to promote and steer the direction of R&D 
activities in the country is h1 give awards and recognition to outstanding re­
searches. Every two years, PCIERD gi ... es due recognition lo oulStanding re­
searches in indus1ry and energy through the conduct of S&T Fora and Competi­
tions. The Se3rch for Outstanding Research in Industry and F.nergy encourages 
researchers and technology generators to be responsive to the scientific and 
technological needs of the industry and energy sectors. It gi..,.es recognition to 
individuals or groups who are able to apply the product of their research in the 
industry and energy sectors. In 2004 the Council will be holding its 5"' S&T Fora 
and Competition. 

Information Di.sseminatioa 

In disseminating the results of the Council's R&D projects and activitie.s, 
the use of infonnation and communication technology (JCT), has been a great 
e.dvantage. An effective and fa.'it medium of infom1ation dissetnination, results 
of the R&D proj(.-cts and acli\lilics are posted in the PC!ERD website for the 
infonmttion of the general public. The Council also participates in various ac­
tivities such as fora, exhibit!, radio interviews, press conferences and press re­
leases to promote its R&D activities. projects. products and technologies. 

The PCIERD as one of the sectoral council of DOST. is 11 member of thc­
lntcr-Council Commincc (ICC) which is a body w_here mattel3 pertaining to 
coordination of R&D projects nre discussed One of the subject tackled by this 
Committee are the projects submitted by State Universities and Colleges (SUCs) 
to be funded under the General Appropriations of respective SUCs. These projects 
are evaluated and endorsed by the DOST to the Department of Budget and 
Management (DBM) for budget allocation. Among the criteria in the evalua­
tion of the ICC proposals arc as follows: (a) alignment with the counTT)''s S&T 
and R&D programs; (b) no duplicalion of projects with other research institu­
tions: and (c) soundness of the technical and finimcial ai;pcct of the R&D activ­
ity. Since 1995, the Council has received and evaluated l,962 project proposals 
from various sues. 

University-Industry-Government Linkage 

The university-industry-government linkage has provided oppoliUnities 
for innovation, growth and leadership. While the universities conduct and seek 
funding. for their researches. the PClERD anticipates that research proposals 
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involve industry collaboration. PCTERD believes that such policy on industry 
collaboration in the implt:mentalion ofR&D activities will facilitate technology 
commercialization process. 

, The academic instilutions, in enhancing their research capabilities, enter 
into various fonns of linkages with the industry and lhc: government sectors. 
Some of the most popular forms of linkages/nrtwortc.ing ere through consultancy 
services, contract researches, faculty training. student on-the-job training/sum­
mer internship program, integrated plant visits/toul"5, seminars and field trips, 
joint research. project f ea•ibil ily stlldy, c;;ommunity outr"ach, manufacturing link­
age program and research collabor.uion. 

In an ":ffort to intensify research capability ties between the private and 
academic institutions the following should be strengthened: 
• Regular illteroction between industry and academe. l11is will enable both 

sectors to exploit regu Jar opportunities for R&D collaboralion. 
• /::Jchcmge /raining prugram of research and industry personnel. Staff 

exchanges will help facililate sharing of information. The scheme, in 
undertaking .re!>earch activities. will enable the academic institutions to 
determine indllsrry needs and requirements. 

• 

• 

Mure ocliv~ promotion t.!f R&D acti\iiti1:s and resull~·. Internet and print 
media can be used to direct induscry's altenlion on current R&D activities 
and breakthroughs. 
Slrong ind11.tll')' p'1Nidpation in rhe rese'1rd1 process. The DOST intensifies 
its policy on private sector participation in its research activities. This way, 
technology commercialization process will be readily realized. 

Conclusions 

The economy has increasingly become global in many aspects including 
education. With the fast changing technology and the pre$Sure of increi!lSing 
globalization of markets, .there is a need to re-engineer the Filipino engineer in 
order to be globally competitive. 

Among the things that need to be addressed in re-engineering the Filipino 
engineer arc; 

1) additional one year pre-baccalaureate 
2) an industry-responsive curriculum 
3) a widely-accepted accreditation system 
4) equivalency with foreign learning institutions 
5) a strong research and development program 
6) engineering ethics 
7) agility to react with market forces 
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DOST can contribu1c loward.s tht making of globa I ly-competitive Filipino 
engineers through its existing schol;irship.s and rt'l'iearch and development pro­
grams. However, for this 10 be rea Ii zc:d, the concened e tfon of a 11 sfakeholders 
must be ~cur~d. 
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