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THE SCIENTIST AS HUMANIST AND STATESMAN

Hon. Hilario G. Davide, Jr.
Chiet Justice
Philippine Supreme Court
Manila

Ahslract

Scicence has become a part of everyday experience. Man, in his complete reliance
on tools sometimes loses sight of whal he is building: thus, such toels have stunted
ar confused the search for meaning and purpose. The 100is of taw in ils Uadilions and
stability must be coupled with scicntific innovations. While scientists strive wunity
the sciences, so also must the sciences be unified wilh (he law. However, scientists
shoutd never tire in urging the law o catch up with them. What law and policy ask of
scientists is no small feat. Notonly Jo scientists have to convinee government leaders,
but their advecacy must stretch to every seclor of society, Ournution’s dedication to
science and technology and the purpose behind it s an explicit Slate policy. Scetivn
17, Article 11 (Declaration of Principles and State Policies) of the 1987 Constitution
provides that the Stute shall give priority to education, science and wechnology, arts,
culture and sports 1o foster patriolism and nationalism, aceelerale social progress., and
promute total human liberation and developmenl.” Scicntists are urged lo propagite
the tradition of science that teaches individuals amd, ultimately, nations, the power te
dream. o create, (0 act, to reason. and it it Tails, 10 (ry again. This is not ouly within
the power of science (o do, but the power of science in a democrucy.

Keywords: science, law, democracy. humanist
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174 Scientist as Humenist and Storesman

Science,a partof everyday experience

Perhaps frum the stundpuintof ascientific layman - with “scientific” inquotation
marks - | can only declare with authority the speed with whiich scientific theory has
become part of oureveryday expericnce. Much of this transtormation has occurred in
my litetime, We have Iearned to utilize atomic power for both destructive and
constructive purposes. and tbe Internet has evolved Irom a military exercise 10 the
plaything of toddlers. The world watched as man touk his first steps on the moon and
we recorded it in its original black and white splendor so we continug 1o share this
moment with our children. Inintemational foras which I atiended, Justices and Judges
were exposed 1o discussions on, among other things, the role of the courts vis-2-vis
human and medical genetics, agricultural biotechnology, bictechnology-relaled cases
involving human dignity, human rights and buman nature, global biodiversity,
environmental damage and compensation, sustainable development. and bio-terrorisim,

Indeed, the marvels of science and technology astound and confound us. The
(arther we go from the earth. from the moon to Mars or to Saturn’s rings, we increase
the capacity of men and women to dream and create, and inspire us to push limits.
However, we (ind that, in many cases. the humanitarian purposes of the inventions are
yetto be clearly defined. | would therefore commiserale with Einstein in his fears. In
the aftermath of the destruction of Hiroshima and Nagasaki he said that *[o]ur world
faces a crisis as yet unperceived by those possessing power to make greal decisions
for good or evil. The unleashed power of the atom has changed everything save our
modes of thinking....” Einstein saw the difficulty of mankind in catching up with our
inventions, The world can only watch as knowledge in science has grown o
proporticns beyond what our human experience can fathom. Qur prablem lies in that
human experience; the amalgamation of alf that we know tn fuith, family, und country
is the ultimate measure of our ability to make value judgments: what is right or wrong,
what is just or unjust, whatis good or bad. Toaccept this acceleration withoulevolving
our way of thinking may validate Einstein's prediclion that we now "drift toward
unparalieled catastrophe.”

Einstein had dire predictions. Unfortunately, they arenotso furfetched if we take
inlo account how nuclear weapons are being used as a bargaining point for severcign
demands; or that chemical or biological warfare and weapons of mass destruction
threaten the existence of peoples and races or (o subjugale nations or perpeluule
political ideology; or that the cure for diseases can be used as leverage during trade

negotiations,

Bullam not drawn towards these ultimate predictions. The fears exist, ves, and
1 can only agree that mankind is struggling to catch up with the meaning of its

Transuctions Matl. Avad. Sci. & Tech. Philippines 26 (2004)



Deviede 175

inventions,  Still, I cannot but be hopelul. The reason is because [ belicve i a
demaocracy.

Scicoce and democragy

The traditien ol a democracy basiuch incommaen with that ol science. What eise
is scienee but a series of luborious triuls and errors with its rare but glorious moments
of enlightenment? Where would science be if old ideslogivs, some of which were
estublished for centuries, could hot be questioned ur overturned? Enother words. what
is not science also, but ereation and destruction, of bigth and rebirth? Such also i the
case in a democracy. A demoeracy is nat aboul perfect luws, absoluie feeedom, or
limitless rights. Where would we be if not allowed tomake mistakes? Democracy has
bad its shure of successes snd errors: itis made by people whe know, orshould know.
that whike laws are meant to be timeless, they are nol written te predict all possible
vutcomes. Among the virtues of a democracy is thut Jaws are nol always meant o
forecast societal change, but leaves it (o the wits ind frecdom of women and men (b
adopt 10 change.

Needless o stress, we find the chasim between science and values o be
increasing, and stilt we stund in the middle, with many at a loss in the absence ol o
compuss. No matter how much scicntific thought and reusening have empowered
mankind thus far, many bave furgotlen that these are essentially tools W undersiamd
and serve humanity and our natural environment, Qurcomplete reliance on wols while
losing sipht of what we are building hus stunted or confused (he search for meaning
and purpose. This can only be discovercd by using the tools o science and law
together.

Scienceand law

The study and gouals of science and luw are similar in that both are but tools (o
seek truth through the use of reason. But there is un important distinetinn. Oo the one
hand. science is driven towards innovaticn and constanily fuels change, The
imagination and industry of scientists keep us in a constanl stute of surprise ut how
we can always be a little bit better than we conceived. On the other band, the faw is
uitimately normative and defined by tradilions tha are jealously guurded. The fuw is
meant to provide foundations, which is not wont to chunge exceptin light of strong
evidence of social, cultural or even professional ucceptance. S it ts that the law, a
vague reflection of human experience, often takes longer tu manilest what may be
obvious to all of you as scientists.

Transactions Nutl, Acad. Sci. & Tech. Phitippines 26 (2004



176  Scienrist as Huwmanist and Statesawan

I am sure that we would all wish that decision makers be the technocrats or
specialists who are as well versed in the policies they draft, interpret, or impienient. |
unmsure you have experienced how easily policy can be diluted [rom the time itis wrilten
until the time it is executed. But not everyone can be a technocrat or speciatist. and
perhaps betier that it cannol yet be so. Fur the people are not yet technograls or
specialists, and the aim of law and government is oot enly economy or financial
development. As found in our Constituiion. the sovereign Filipino people implore the
aid of Almighty God in order to build a just and humane society. It laiks of our ideals
and aspirations and the common good, und of securing for vurselves and our posterity
the blessings of independence and demaocracy under the ruie of faw and a regime of
truth, justice freedom, love, equality and peace. A goverminent of the people must be
holistic and represent and balance the many and diverse priorities of the people,

The tools of law in its traditions and stability must be coupled with your
innovations. Where you strive 10 unify the sciences, so also must the sciences be
unified with the luw. [ only ask that you never tire in urging the law 1o caich up with
you,

What law and policy ask from you is no smali feal, Not only do you have 10
convince povernment leaders, but your advocacy must streich ta every sector of
sociely. Inthe criminad justice sysiem, forexample, itis notonly amalter of cony incing
the judge of the relevance and reliability of a piece of scientific evidence or theory, but
also all the other pillars in the criminal justice system, There are also the investigators
and the proseculors, as well ay the community whom you serve. It is not only the
lepislators and policy makers, but also the constituents Lhey represent who must be
canvinced of the greater good you are trying to achieve, The beauty of a democracy
is that 3t knows thal women and men are not perfect, and therefore allows for change.
Educuting the people, promoting their ability tounderstand these changes, encouraging
the free and bold exchanpge of ideas, remuain the key.,

As with all scientific endeavors, your efforts have had the greatest rewards. In
the Uniled States, where class distinction between black slaves and citizens had been
justified inthe 19" century, the case of Brown v. Board of Education (347 U.S. 483)n
1954 marked the desegregation of whites und blucks in pubtic elementary and high
sehools. The decision penned by Chiel Justice Warren tested the limits of the “separate
but equal doctrine” where segrepation was (hought o be justified as long ax Lhe
segregated schools offered, "substuntially equal fucilities.” Mr. Warren cited several
authorities on the psychological effects of segregation und how such tangible factors
as the number of {cachers or books cannot alone measure the value of the facililies thit
were being offered.

Only recently, the Philippine Supreme Courl explicitly affirmed the use of DNA
testing 1o identify the perpetrator of the rape. This was in People v. Yatar (G.R. No.
150224} decided on 9 May 2004, where the Supreme Court affirmed the conviction of
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a man who had raped and murdered a seventeen-year-old girl. Since the Court is
constrained w act only when a case is [itea and ripe for adjudicution, the use of DNA
had tukenlongincoming. Where in carlicreases (People vs. Vallejo, G.R. No., 144656,
9May 2002; Tijing vs. Court of Appeuls, G.R. No. 1 25901, 8 March 2001 ) the Court could
only refer to DNA's use or reliability, People v. Yatar laid down the necessary steps
inensuring the purity of DN A sampling toupholdits integrity asevidence. Thiscould
not have been done without the efforts of the scientific community, through tleir
studies and cooperation by being cxpert wilnesses and, more imporiantly. the
willingness to share knowledge and the ability 10 communicate its relevance to the
courts and to the other pillars of justice.

Thisis ulottoask forin advocacy of science. Butas in the case of People v. Yatar
the punishrnent of such a crime, or in reverse, the exculpation of a pstential innocent
serves Lhe uimost in ensunng the determination of the truth in the courts of law. This
is buta small example of your power. What more whenourcitizenry is likewise educated
of their vwn capacity and trained ip the art and science of logic and reasoning, who
would be lelt to ignore the sober but compelling voice of science and passion? Itis
no wonder that Maxime T. Kaluaw deseribed scientists as “the new public thinkers,
people who not only know things but who shape the thoughts of theis generation.™ The
scientists must be the statesmen.

A progressive Philippines anchored onscience

This brings me to the theme of your 26" Annual Scientific Meetinp: *On Beingand
Becoming, Where We Are, Where We Want (o Be.” No doubt it expresses noble and
grand objectivea. [tdemands a solemn pause and deep reflection for its speaks of life
and its purpose; of change and growth; of responsibility and service. Yel we only need
10 tnok at the vision of the National Academy of Science and Technofogy to get our
bearings: “A progressive Philippines anchored on science,”” This vision of the
Acadeiny is reflected in our Constitution.

Our nation's dedication to science and technology and the purpose behind it is
an explicit State policy. Section 17, Anticle Il {Declaration of Principles and State
Policies) of the 1987 Constitution provides that the State shall give priority to
education, science and technology, arts, culture and sports to foster patriotism and
nationalism, accelernte social progress, and promotc total human liberation and
development.” To further elaborale on this policy. the Constitution dedicales one
Article (Article X1V} out of eighteen to Education, Science and Technology, Arts,
Culture and Sports. This Article XTIV devotes a sub-article, with four sections, on
Science and Technology, whose opening section (Sec¢, |0) asserts thal *Science and
technology are essential 1o national development and progress.”

Transactions Nail. Acad. Sci. & Tech. Philippines 20 (204}
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The subsection on Scienee and Technelogy, along with the subsections on Arts
and Cuelture. as well asihe Article on Social Justice and Humxan Riglis (Article X1,
are uitigue sdditions W our own Constitation,

Concrelety then, seience und techinology ere indispensable te the aceeleration ol
sacial progress and the promotion of total human lberation and develepment. Putin
anvther way, science and lechnology are fndispensable in serving and promaoging hite
itself hy securing tor all o baanced wand healiiul ecolugy and ensaring bumanity
agasinst the lorces vl devuy. such as hunger, discase and death. Scienee and
technology are indispensable instruments in the building ot a just apnd humane society.
A envisioned then by our Coenstitulion, scientists and technologists musl be
humnanists, statesmen, patriots.  As hunumists they listen to Einstein’s words:
"Concern for man himselt and his fate smust always form the chief inlerest of all
endeavors. Never forgetthis in the nidst of your diagrams and cyuabions.” And these
words of the Gospel must constantly inspire you to serve others: Putout into the deep
¢(Luke 53 tuke care thut the Jight in you does nol hecome darkness (Luke 11): Be nol
afraid (Matthew 287 Luke 243): and the harvest is abundant but the laborers are few
(huke 10). With the Constitutionzl mandate snd these thouphss, the heart and the
response to the theme of your 26" Annual Scientific Meeting are noi difficult 1o tind,

As I'stand before the legally numdated scientific policy advisors of the country,
where atleast filly lifetime members possessing doctorates invariows fields of seienee
and technology congregate as “the principal reservoir of scientilic and technological
expertise in the nation.” (Sec. |, P.D. Nu. 1003, “Creating the Natienal Academy of
Science und Technology,” 22 September 1976, amended in 16 December 1976). Tsee
a special repository of humanists. sacrificing putriots und able stalesmen lully
recognized 1o assist the nation in carrying vut the purposes of our Constitution. Truly
then, the National Academy of Science and Technology Philippines has the mandale
of the sovereign will ol the people,

Yours is 2 tradition of professionalism, of precision, of sobriety, of crealivily, of
imagination, ail founded on the proven integrity of your experiments and studies — all
of yourlife's work. [linlcgrity be your legacy and whal makes vou the experts thal you
are, then by no meuns should your voices be stitled.

The power of science inademocracy

Let science then be the tradition through which we can become fearless when we
seek Lo reinvent ourselves. Let progeess ot be our ability w hold fast 1o what we once
were.  Propugate the tradition of science that teaches individuals and, ultimately,
nativns, the power o dream, (o create, W aet. to reason, and i it fails, 10 try again, This
is not onfy within the power of science to do. bul the puwer of science in g dentoctacy.

Tresmsactions Nael, Acad, Seio & Tech, Philippines 26 ( 2004)
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Let your knowledge be your tools, but concern for humanity in general and the
Filipinos in particular always the aim, Our country is in need of no less.

May you come out with concrete proposits o strengthen the Constitutional role
of science and technology in the acceleration of social progress. promation of total
human liberation and development, and in the buslding of a just und humane society.

Transactions Natl. Acad. Sci. & Teck. Philippines 26.{ 20044
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CHURCHANDSOCIETY
“On Being and Becoming:
Where We Are and YWhere We Want To Be”

Bienvenido F. Nebres, S.J.
Academician. Nuttonal Academy of Science and Technology
President, Ateneo de Manila University
Loyola Heighis, Quezon City. Philippines

Absiract

The paper deuls primarily with the role ol the Catholic Church and of Christian
tradition in palional cubure, the Chureh and Christian tradition as interpreter of national
experience and bearer of nutional eulture. It cites as an explicit exwuniple of this role in
EDSA [ and in the Revolution of 1896, 1t further deuls with this role of the Church in
communily and national culture, The awthor takes note that as the Philippines moves
towards modemization, science and technolugy ure essential, democratic ideals are
essential, whether we like it or not, globa) influences through business, technology,
our overseds workers domninate our eonsciousness more and more. The challenge is
how we are (o remain who we are (identity ), how we are to remainas a community, how
we ure 1o find meaning in the world that secmx (o threalen our fundumental setf and
values, Whitt is emerging in the Church in the Philippines are powerful movements that
bring people together towards comminupity and identity, in particular, various
charismalic-based movements. Some remain inward turned and risk becoming closed-
infundamentaiist groups others respond e the call of the Gospelstop be their brother's
and revolution needed for modernization.

The puper highlights progress made und challenges faced by movements
seeking to build meaning-structures founded on the Christian Gospels and at (he same
timme responsive o need to reach out to the peor snd build conimunity amoeng all
Filipinos. In many ways this is a search for Christiun meaning-structures that will bridge
the cultural divide between the madernized Christianity of many middle-class Filipinos
and the traditional Christianity of the masses. In building that bridge, the Church can
then play acritical role in both thoving the Philippites forward towards modernization
and at the same tiine keep our sense of identity, commaunity, and meaning whole,

Keywords: Christianity. traditional. modern, Philippines
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Introduction

Reflecting en Lthe theme of aur Annual Scientilic Meerning, we see today that we
remain sadly the “sick man™ of Southeasl Asiu; we are u country of very [ragmented
and fraciious cullures and community. We contipue 1o seck 1o become a progressive,
modernized country, But that cannol be achieved without a national communily and
eulture thatcan sufficiently overcome lractiousness amd division so it can focus on the
tasks towards ourcomimon goul. Such u level ol nutional community and culture needs
shared meaning-structures, shared “myths” and stories. shared vision,

There are many wuys in which we can spesk of "Church and Suciely ' But given
these dominant challenges of national community and culture, [ would like to speak
today mainly of the role of the Church und of Christiun tradition innational cullure. the
Church and Christian tradition as intecpreter of national experience and beuarer of
national eulure,

Church and Christian trudition asinterpreter of national experience
and bearer of national culture

The recent past: EDSA 1

This role was probably mostexplicitin EDSA 1.1t was u period where [ was deeply
involved us Provincial of the Jesuits in the Phitippines. In un invited paper I gave in
Tokyoin 1988 on*Science, Technology and Spirilual Values: Searching fora Filipino
Path to Modemization,” T wrote:

One gfthe enduring memaories formany of s was the experience of thi: revelution
of 1986 as u process of political change, whicl was also a prafoundty religious
experience. For myself, [ used 1o turn to Psalm 44 ¢ " We have heard with owr
ears, O God, our fathers have told us, wiar deeds thou didst performin their davs
.. Yer thow hast cast us off und abuved us and hast not pone ows with our
armies. ) to expresy my feeling of Gad being so distunt from our struggles. in
those Februury dayy, there was a feeling of gredt wonder that God had come
o march with us once more. Muny of uy came to the realizaiion of the pawer
forchange in the popular symbols of faith: itway in the rosary that people finand
strength as they faced the tanks; they struggled to sing the “Qur Father™ us the
soldiers canie with teargay antacks, They waoved rosaries and bibles 1o the
soldiers in their appeal for unity and peace. It was in rosaries and hvenns and
the presence af statues af Qur Lady that we found strength in the lonely und
Sfearful vigils between midnight and dawn [ 1.

Transactions Natl. Acad. Sei. & Teeh. Philippines 26 1 2004)



182 Church and Society

Soom after the EDSA revolution, the Loysla School of Theology al the Atenco
de Manila held a symposiumtoretlectonthe experience. Inthe talk given by Fr. Arevalo,
he recounted the experience of the seminarians and Atenco students at Libis as they
tricd to be a buffer between Camp Aguinaldo and government troops coming in. They
aclually held for quite a while, but finaliy had to vield to teargas and soldiers coming
with fixed bayonets:

Forgive me If { speak of ciir commion eaperience at Libis, - there, where Boni
Serrune Ave. (Santolan further up!) and Kutipunan cross each other, One of
the things we will ahvavy remember ahont Libix is what we experienced of
communion. “We are one people when swe prav,” We were at one when we
proved together. We were at ente too when we stood “kapir-bisig™
perhaps witling to die together, with onr arms locked together. Not a bad way,
in a brotherhood, to die. That was. § giess, an experience of communion. |
wonder when we will share unother such experience,

and were

Svmetime that night an inuge of Our Ladv of La Naval was brought 1 our
correr. inpracession. Nol a small image, it the big one they use in the aunual
procession from Sto. Domingo. And people flocked around. 1o pray the
Rasary.... At this hour, here at Libis, not tong after we had withstoad the first
wave of traops, Our Lady of La Naval comes, What that image meant at that
moment, as §f Our Lady were saxving, “Ax { suved your people from the Dutch,
venturies ago. sa [ witt save them now.” And the beauty und courage and
strength we drew from her presence, and the words of the Hail Mary spoken in
that quiet night {2].

A Century ago; Revolution of 1896

Rey lleto in “Pasyon and Revolution™ writes of how peasant leaders in Lhe
Katipunan saw in the Christ-figure a model for themselves, On the surface His quiet.
meek image may seem 1o lead 1o docility. but ils effecis were, in acl, subversive:

Jesus Christ in the pasyon text appecirs ax a rather harmitess leader of humble
ariging but he manages v altract a huge following mainly from the “pouor and
ignorant” class. His twelve liewtenunis are said 10 be neither principales nor
Hustradas, nor the leader’s relatives. Thev are simply

ducha at humac na tuio poar and lowly people
ualang halaga sa munde without worth on earth
manga mangmang nd (auo ignorant peuple
uglang dunong calbit uno. withowt any educaiion.
{49: 7}

Transactions Natl. Acad. S¢i. & Tech. Philippines 26 (2004)
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Yer, the pasyonaceownt continties, these fowly men were charged by Christwith
o missien and given special powers to carry it ot

Tt ang siyang hinirang These ware the ones sefected
ni Jesus na Pacng mahal By Jevies the belaved master
niagpapatanyag g drol to papilarize his teachingys
gagata nang cabubalaghan Lo perform astonishing feats
dite sa Sangsinicuboan, frere In the universe,

(49- 8}

The pusyon abounds with passages fike the above, suggesting the potential
ponver af the pobres y ignorantes, the “poor and ignorant,” to use e comion
itustrado wrm for the masses [ 3],

We can still hear echoes of this ethos in the views of the poor in the presidential
campaigns of President Joseph Estrada and Fernande Poe Ir. In fuct, this ethos has
continued in many other political movements throughout our history.

The continuity in form herween ihe Cofradia of 1841, the Katipunan revelt of
1890, the Sunta Iglesiv and other nuevenents we have examined can be truced
to the persistence of the pasyon in shaping the perceptions of particuilarly the
poor and uneducuted segments of the populace.  Through the text and
associared rituals, peoply \were nde wware of u pattern of universal histary,
They also became uware of ideal forms of hehiaviar and social refationships,
and ¢ way 1o attdin thexe through suffering, death, and rebivtli. And so in timey
of erisis - economic, political, real or imogined - there was ovailabie a ser uf
tdeus und images with whicheven the vural masses could make sense out af their
condition. Popular movenients and revolts were fur from being blind reactions
ter appression. They became popular precisely because feaders were able 1
fap existing notions of change; the puasyon was freed from its officially
sanvtioned moorings in Holy Week and allowed o give forne and meaning 1o
the peaple’s strugules for liberation {3/,

I was very struck in recent years how powerful these images continue to be in
ourday, The great earthquake that dumaged Cabanatuan and Baguio in 1990 also hit
several La Union towns and damaged the churches. But the damage stopped helare
my hometown of Bacnotan. When my lownmates later spake of the event, they wld
the story of a barrio, where the day before an old man had come when it was alrcady
evening and asked to stay overnight. A family teok him in, but when they got up the
next morning, he was already gone. Andthen the carthquake struck, but Bacnotan was
spared, They said, “Thal was St. Joseph and we were spared, because we took him

Tromsactions Natl, Avad. St & Tech. Flhilippines 26 {2004)
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with whar wax thought 1o be timeless and constant In ouar existence. Myih
Inoked hack 1o the origing of life, 1o the foundations of calture, and to the
deepest fevels of the human mind. Myth was nof concerned with praceical
matters, but with meaning, Unless we find seme significance in onr {ives, we
mortul men and women jall very easily into despair. The mythos of a society
provided people with o contexi that mude sense af their dav-to-day lives: o
directed their attention to the eternal und the universad.

Logos was the rational, pragmatic, und scientific thought that enabled men
and wemnen 1o function weltl in the world, We may have lost the sense of inythos
in the West today, but we ure very jumilior with logos, which is the basis of aur
soclerv.  Unlike myth, logos must relute exactly 1o fucts and correspond to
external realities ifitis to be effective. ... Logos is pructical. Unlike myth, which
looks back 1o the beginnings und to the foundutions, logos forges aheud and
fries to find something new: fo eluborate an old insights, achicve u greater
cantrel over our environment, discover something fresh, and invent something
noved,

Inthe pre-modern warld, botlmythas andlogos were regurded as indispensable.
Each would be impoverished without the other. Yet ilie two were essentivily
distinct, and it was held o be dungerous 1o confuse mythical and rational
discourse. They had separate jobs 1o do {5].

Christian faith and culture (VMythos): Becoming self-enclosed or opening to the future
The risk of becoming self-enclosed nnd fundamentalist

As we reflect on the interaction between Church and society, my mujor foeus is
on whether and how the meaning-structures, the interpretation of reality within the
Christian tradition provide a heipful, even u cohervnt matrix for understunding
oursclves and our national life. There is a risk that this meaning-structure can remain
closed —inatimeless ‘mythos” and thus closed-in from modernization or it can become
4 meaning-structure that can move us Wgether towards a shared futare.

This is completely understandable if we recall that our traditional faith structures
were developed inour rural past. This rural past was based on an agriculiural economy
that had severc limits to growth. Karen Armstrong wriles: " The roots [of modernity)
lie in the sixleenth and sevenleenth centuries of the modem era. when people of
Western Europe began 1o evolve a different type of society one based not on an
agricoltural surplos but onatechnelogy that enabled thesn ta reproduce their resources
indefinitely [5]." Rural society thus tends to live inucyclical, limited world, imited by
agricultural production. To move into the medern world, we need a culture that jooks
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al conliruing innovation as the way 10 build economy. But this new culiuse needs a
new way ol believing. a new way of faith - wbich nonetheless nst conneel with the
iraditional faith of mosi Filipinos.
Thus cur faith can lead 1o meuning-structures that remain closed, seeing reality
in atimeless mode or in an ever-repeating oy clic imode
It can see the shaping of the {ulure as outside our pawers — simply waiting tor
the intervention of the Divine - leading o helplessness/ fatalism. This is guite
prevalent in eur caltore, with cur focus on saneerfe, our weak confidence in our
capability to shape our future
[Lcun teally separate the reaims of the Divine wid of the human - a certain split-
level Christianity us described by Fr. Bulutao
Ttean full into a formof millenarism as in Lapiang Malava and other movemnents.

Rey lleto opens his book "Piasyoen and Revolution™ with the Laprang Malave
event, reminding us that these millenarist moyvements continue into vur time:

One Sunduy morning in May 1907, residents of Mantla awoeke to find a strange
uprizing in theirmidst. A little pastmidinglo, siveet figining had erupred alony
a section of Tuft Avenue hebween the constabulary und hundreds of followers
of a veligiopolitical sociery calling itself Lapiang Malaya, the Freedom Parry,
Armed only with sacred holos. anting-anting (anudetz) aid bullet-defyving
uniforms, the kapatid (brothers jenthusiusticatly met the challenge of auiomatic
weapons fire from governmient roapers, vielding only when seores of their
camrades lay dead on the strect [3].

Thepromiseofbeing avehicle of meaning guiding us in the uncertain process
of change.

[narticlesTwrele secking to interpret ourexperience after EDSA 1. Lused images from
Exodus and Deuterenomy:

The image which expressed our longing for liberation wus Exadus. God
hearing the cry af his people und delivering them from the hands of Pharaoh,
In February we uchieved our Hberation, experienced pur Exodus. We felt that
God's hunds had not been shortened in our time. And then we saw the jockeving
Jor political positions, the bickering in the Cabinet, the guarrels berween
business and labor and said: "lIs this what we had revolution for? Huve we
achieved anything 2" But recd on fromthe crossing af the Red Sea. The Hebrews
did net come 50 easily or so soon o the Premvised Land. Lisien to the people:
"Would that we had died at the Lord's hand in the tund of Egypr. us we sat by
our fleshspots and ate our fitl of bread! ™ Listen 1o Moses: “What shull dowith
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this people? A little more und they witl stane me! " Listen to God, “Go down

ai once to your peaple ... for they fve become depraved. ... Let me alone, then,

that my wrath muy bluze up against them to consiime them,” The scenes we are

experiencing after our “Exodus ™ are not oo fur different from the scenes of the

first Exodus. They even had their lovalises and threats of a coup — when they
went bavk io the Golden Calf of Egypi and tried 1o set up Awron in place uf
Maoves, because Moses was taking too muct time with God anwvay from the camp.

The Israelites had to struggle with themselves and their weaknesses, with their
leaders, with their God [6].

Severul years later in 1989, | interpreted our EDSA 1 expericnce in the imagery of the
Transfiguration image:

L have searched for the correct images and symibols o eapress how fregard thar
experionce and those feelings, Reflecting on the Gaspel of the Trausfiguration
on the second Sanday of Lent this year, I thought that they condd well be
expressed us a Transfiguration experience. In those February days we saw
ourselves transfigured. We even gave up beer and the ‘Munifa Bulletin' after
Cory's call on Feb. 16. 1 remember the courage and the euphoria before the
tanks on Ortigas, ordinary people going up to those heckling the soldiers and
asking themto please be quiet. Asthe ranks turned back 1owards Fort Bonifucio
at sunset I remember a hand coming ont of one of the turrets ina Luban sign.

Itwas a heady experience. But aswith the first Tramsfiguration experience when
the uposties came dowst and weve presented with an epifeptic bov, we left EDSA
and suddenly suw no longer aur hervic figures but only our very urdinuary
selves. We saw the various epitepsies afflicting our nation: graftund corrupiion,
greed and selfishiess, poverty and oppression. And we found that we could not
exorcise them {7].

Can wescientists helpinbridging our fragmented cullures”? Since we are gathered
together as scientists, I thought we might reflect on our particular role in this process
of meaning, interpretation and the process of chunge and modermization, The Grst thing
we have to note is that most of us Filipino scientists are comfortuble living in both the
scientific world and our world of fuith. The traumuic break between faith and reason
which is the Enlightenment in the West is something we know about, but it has not
created a personal orintellectual trauma for most of us (&]. [ believe thisis lrue in general
for Asisn scienlists. Some may be believers, some may not, but there iy not the
emotional antagonism that one sees in the West due to the legacy of the bitter baltles
between Church and science/ scientists in the history of the West,
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Ourchallenge in the Philippines. 1 believe. isdilTerent. ltis more abreak between
cultures (including [aithcullures), thanitis a break between Faith and reason. The most
abvious illustration is the break of cultures that we see between whut we might regard
as modernized Christiunity and the traditonal fth cullures ot fgiesia ni Cristo, El
Shaddui, fesus is Lord.

In a very thoughtl-provoking book entitled “The Medieval Foundations of the
Western Intellectual Tradition, 400- 1400, Marcia Colish writes of the three greal
civilizations of the middle ages, which were heirs ol the Greco-Rotman trudition:
By cantium, Islum. and Western Europe. She says, suppose a traveler were (o look
these ¢ivilizations and cultures at the beginning of the second millenniwm, the year
1000, If ene were to predicl then, she says, which would be the dominant culture in the
next millennium, one would not huve chosen Western Eurepe. One would have chosen
either Byzantium or Islam. Butacouple ol hundred years luter. Western Europe emerged
and begun its ascent to be the dominant culiure of the millennium. Her basic thesis is
that the culiure that underlay the encrgies that created modern Europe eame from a
living fusion between high and low cultures in the middle ages, Unlike in Byzantium
and in Islam, where high and low culwres remained separate, and high culiure
eventually became frozen inanidealized state, Eurvpeun Christianity approprisied its
Christian heritage and fused it with the traditionat lite ol ordinary people. This interplay
between high and low culture, including the rise of vernacularianguages and vernacular
lilerature, not sepurate from. but topether with the ancient traditions, created the
cultural energies towards modernization 9],

If we louk at our situation - of an elite culture thut is in English, reads mostly
English books, waiches American movies and television shows, but comprises ahoul
110 5 percent of the population and o mass culware that is Tagalog or vernacular, varely
reads or reads Tagalog, watches Tugatog movies and television shows, and comprises
over 90 percent of the population, one way of lormuluting the challenge Lo us scientisis
is whether the thesis af Murcia Colish is valid for us and whether a mujor task before
us is o usk how we might contribute w bridging cultures and fusing high and mass
cuflure logether towards the creative energies needed tor us 1o achieve modemization,

We may believe that rationality und “progressivencss” are inour “high™ culiures,
butlinvile youtoreflecton the encruy and drive that is inthe mass cubture, This should
be abvious us we louk al Lhe numbers that faithlully attend El Shaddai community und
liturgy events, Jesus is Lord events, lglesta ni Crisie events. Clearly these fuith
communities provide energizing meaning for their members — more powertul and
motivating than is provided in the matnstream communities.

We mightreflect that the rituals, the imagination. the meaning-structures in these
truditionul faith communities are expericncedas giving hope and coherence, giving lite
to the many who make sacrifices und give lime Lo he there.

What is our roje as scientists, intellectuals in this process? — | think our first
challenge is to ucknowledge this break in cultures, in some way il is cven in our own
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souls. [ think that many of us scientists gathered here prew up in raditienal faith
communities - our gxpericnce is not alien ta thuse in the faith communities I mentioned
above. But we have not retlected on this experichce enough. Can we retlectonir, find
what is deep und energiczing in it allow ourselves 1o connect (o the mass groups and
help then 1o lind a modemizing way into the future. The nest and deeper challenge is
o ask how we may achieve something of what the medieval West did, Tuse these
cultures together and thus generate the modernizing energy necded forour nation. In
SOHNE ways it i our wiy ol shariog the mystery of the lncarnation. We need to enter
into the cultural, meaning world of raditional tuith communities, dialegue from within
and see how the cullures can enrich cach other.

Lelt w themsclves, these traditioral [usith cultures are likely o heceme
{undamentalist, attimeseven millenarisi. Because, us Karen Armistrong writes, itis their
respoense 1o Lieir sense of helplessaess, of Tacing forces oo powerful to overceme by
rational activn. She illusirates this in the Sephardic Jews inexile [rom Spain, in the Shiitex
of Iran. We can see the sume phenomenon in Lupicng Malaya, Santadglesia and other
groups in Rey Ileto's “Pasyon and Revelution,”

What in turn allows such a faith-meaning-structure to become @n opening inlo
Lhe future — following Marcia Calish” analysis of the emergence of Europe from what
we call the Dark Ages, we see thatitis the appropriation of structures vl hope from the
faith meaning structure in popular culture, The Gospels did not become simply arefuge
inte the past, but they fused inte the popular sluries of romance, for example in the
legends of King Arthur and the Knights of the Round fable, which became not only
stories of romance but quests for the Hely Grail.

There have been many different wiys in which Christian tradition has saugiil to
connectthe new modemizing cultures with fuith truditions. Karen Armstrong pives the
caample of the development of the Social Gospel in early 20 century America:

Protestants developed what they ealled the “Social Gospel” to sacralize the
Godless cities and factaries, It was un attemp to vepurs towhat they suw as the
busic teuchings of the Hebrew prophets und of Christ himself. whe hud taught
s followers 1o visit prisoners, clothe the naked, and freed the hungry, Social
Gaspelers set up what they cualled “instirutional churches” w provide services
and recreational facilities for the poor and for new immigranty {51,

Today for many young people, they resonale with the cail of Fr. Pedro Arrupe
to be Men and Women for Others. This articulation of the Call of the Gospel buth
connects with ouriraditional faith and is a source of meaning and drive tobuild ubetter
future for our people.

Today our prime educational objective musi be to form ment and women for
others: men and women who will live not for themselves, whe cannot even
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conceive of a love of God which does not fnclude a tove for the least of thew
neighbors, and who arve completely convineed that a love of God which does
not resull in justice for all is a farce.

Just as we are never siure thai we love God unless we love our fellow hman
beings, sa we are never swre that we fuve love at all unless car fove (ssues in
waorks of justice.

This means, first, thut we must have a basce amtitude of respect for all men and
worten, which forbids us ever 1o wse them as instruments for our own gain.

Second, it nieans a firm resolve never wo profit from, or alfow ourselves 1o be
suborned by, positions of power derived from privitege.

Third, it means an attitude not simply of vefusal (o purticipate in injustice b
of counterattack against injustice, a decision 1o work with others teward the
dismaritling of unjust social struciures so that the weak of this world mav be set
free to grow as complete luiman beings {10].

T'would like to cite the grand project Gawnd Kalinga, GK 777, ol the Couples for
Christ. The goal is to build 700,000 homes in 7,000 communities in 7 years. | am
personally much inspired by generosity and sharing so visibie in this etfort. It started
as a small community project in the slums of Bagong Silang several years ugo. Today
itisin several hundred communities all over the Philippines. GK does seek Lo promiote
“faith communities,” bul it does not proselytize and reaches owt io all faiths, There ure
several vibrant GK Muslim communities in Mindanao. It fuses faith values with
traditional Fitipino values of buvanihun and malasakir. These are {aith communities
then that are modernizing forces, nol self-enclosed, but open to all and to the future,
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Abstract

Fory-five years after C.P. Snow’s famous and contentious lecture at Cambridge
on “The Two Cultures,” of the humanists and scientists, we continue to suffer, not
s0 much from this dichotomy in our ways of thinking, but rather from their shared
subservience inthis country toathird “cullure,” the culture of politics, of buse survival
and self-interest from the lowest to the highest levels of our government and society.

1f our critical faculties were truly at work, the Filipino humanist should have no
trouble concluding that the way forward - culturally and economically - can only be
fed by a greater awareness and application of science in our national life, especially in
our education.

Butrational decisions like this are held back by the supervening clxims of politics,
which are neither humnanist nor scientific, and by a naive and retrograde conception of
science and humnanities as options — mutual exclusivity, and bordering on frivolous -
rather than imperatives.

The humanities, in particular, are often taken for alittle more than entertainment,
a beiletristic indulgence devoid of rigor and practical significance.

The question to ask should reatly not be where the humanities might be iocated
in ourintellectual and cultural life —something for which 1 suspect we already know the
answers — but rather where intellect and culture belong in our national consciousness,

Keywords: third culture, humanilies, cultural life, science
Itisacommonplace—practicaliy acliché—to say that our lives, and cenainly our

learning, would not be compiete without some appreciation of the humanities. Our
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tradition of liberal education has primed us to the necessity of cultivating the “well-
rounded individual™ schooled in the basics of various disciplines, At the University
of the Philippines, and in many other feading universilies, we take this as an article of
faith, and I see little need for helabering the point af why abalanced educalion is a good
thing.

But all the same, et me address the subject by way of introducing ather retated
and some what broader subjects: the relationship between science and the humanities
inour country and culture, including polilics and governance, and the positien and the
promolion of science within our national culture.

First, what exactly do we mean by "the humanities™?

A Lypical definition of the humanities (employed by the writing pregram of
Colorade S1ate University [7]) describes them is “the brunehes of learning (such as
phifosophy or languages) that investigate human constructs and concerns, as opposed
to natural processes. ... | They] have the overall goal of the exploration and expianation
of human experience.. .. Inmostdisciplines inthe humanities, writlen tex(s are extremely
important, espeeially in history, philosophy, and literature. Historians antempt a
systematic documentation and analysis of events related to a pasticular people,
country, or period. Literury authors and anisis atlempt 1o capture for others their own
human experiences and understanding of the warld. The humanities involve inquiry
into consciousness, values, ideas, and ideals as they seck 1o describe how experiences
shape cur understanding of the world.”

Second, why are the humanitiesimportant?

Again I will turn to conventional wisdom and quote whut should already he
obvious, from the Massachusetts Foundation for the Humanities { 2]

“The humanities enrich and ennoble us, and their pursuit would be worthwhile
even if they were not socially useful. Butin fact, the humanitics are socially useful. They
fulfill vitally imponant needs for critical and imaginative thinking aboul the issues that
confront us as citizens and as human beings; reasoned and open-minded discussion
of the basic values that are at stake in the various policies and practices that are
proposcd Lo address these issues; understanding and appreeiating the experiences of
uthers, and the ways in which the issues that confrant us now have been understood
in other tinles, places, and cultures.

“The humanities concem themselves with the complete record of buman
experience—exploring, assessing, interpreting, und refining it, while at the same time
adding 1o il. We need the humanizies. Without them we cannet pessibly govern
ourselves wisely or well.”
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What strikes me here is the word “govern.” which scems to me 10 be of utmost
importance o us at this juncture of our history, and which is key to cur 1opic today.
The role of the humanities in our intellectual and culwral life is to enable us 10 govern
oursclves wisely and well. They deal wilh issues and value judgments, with defining
the commonalities apd differences of human expericnce, hopetully towardanatfirmation
of our mast poesilive human traits, such us the need 10 work tugether as Tamilies,
communities, and societies. In sum. they help us agree on a commen stuke, based on
which we cun make plans, make decisions. and take action.

To move into d somewhat more slippery area, the humanities presuppose and are
invariably bound up with the promotion of what we call culiure.

In an essay titled **The Only Responsible Intellectual Is One Who s Wired.™
John M. Unsworth [ 2] relers to the critic Raymond Williams wha observed how
“culture” started out as a verb before becoming anoun. The verb returns us to the Latin
root, colere, meaning “to inhabit, cultivate, protect,” leading to derivatives like
“cotony” and "couture.”

Unsworth adds, guoting Williams. that “The moders sense of the word “culture’
as an independent, abstract noun describing “the works and practices of intellectual
and especially artistie activity’ does nof become common until the mid-19th cenlury.
developing stowly and.,, organically from the original meaning of cultivating natural
resources.”

Indeed, Williams reaches much farther back to John Millon, who (in the revised
version of his 1660 essuy on “The Readie and Eusie Way to Establish a Free
Commonwealth™) wrote of spreading *much more Knowledg and Civility. yea, Religion,
through all parts of the Land. by communicating the natural heat of Government and
Culture more distributively to 2l extreme parts, which now lie num and neglected.”

Unsworth noles thal culture and government are allied by this idea. “yoked to
the idea of education as an instrument of so¢ial control.™ 1Lis culture and government
that will reach out and bring their “natural heat™ to bear on the numb and neglected
extremities ot the body politic.

This view of povernment and culture working v -gether as a therapeutic agent is
interesting, precisely because it highlights what we seem to lack—especially in this
aftermath of one of the mostdivisive elections in our history, Despite all the predictable
rhetoric {and the real need) for national reconciliation, we find it difficull te reconcile
beyond shart-term political expediency because we remain unahle to agree on our most
common ideals—the national dream, us it were, or the direction of the national narrative,
What is our story? Who is its hero? Are we looking at an unfolding tragedy, a realist
drama, or a romantic myth?

Iask these by way of sugpesting that one of culiure’s aims and ways of heuling—
of assuaging the momentary pains of political separalion and material wun(—should
be to remind us of something larger and worthier than ourseltves, something worth
living and dying for, like God, family, and country. This is u reminder that the
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huosunities—-the academic fount of culture—can deliver, and this is the contribution
tean muake o the forging ol anational colwee thal will embody and promaede o hicraechs
al shared values and concerns,

Whatisimportant to us as a people? Where do we want togo? What priceare we
willing to pay to get there?

It will be the huwmanities that will provide that vision, gu att it clarities and
ambiguities: and it will be science und 1echaology that will provide the means,

This docs not mean that scientists and lechnelegists will have httle or nothing
1o coatribute to the erafling of this vision: 1firmly believe scientists should, and thas
une of our worst weaknesses has been the fact that we ave lettnational pelicy w the
politicians, the preachers, the lawyers, the merchants. and the journalists.

The recent elections and our experience with surveys demonstraed the deep
discomfortand mistrust with which many of us continie ivreceive the lruits of seiencee.
[tis o suspicion, uf course. bred ol ignorance. but it ollers plaintive prool of how tur
we need to go to propugate a cullure of science in this country.

Ours is an appallingly innumerate sociely. Mostof us do not know the siniplest
numbers thut deseribe our lives, and much fess what they mean, We are vaised o
concepls like the nationdl flower and the national bird and the nalionid bee. buteven
incollepe we ure hurd pul to suy what the national population, the nutionaf birth rate,
ar the Gross National Product is. Qur nation of cullure consists of pretts images.
pleasunt melodies. dramutic gestures, and desirable objecis—certainly not pusshing or
disturbing numbers,

It ix pussible that most of us see numbers, expecially big ones, iy rrelevant 1o
our lives because we feel so small and so alone. What does o trillion-peso debt matter
to those wno can barely make P200U a duy?

Science. of course, is more than numbers. ! would like W see ilas abelicl i a
nutural order of things and in the eflicacy ol the process by which that order can be
limned and undersiood. This viewpoint ur method is even more dilticull o imroduce
and W embed in public policy or governance, und in its mirvor in the public seasibility
und imaginution. Public debates—ceven on matters of public ealth or sately, such ax
those thal bave to do with contraception. AlDS. GMOs, incinerators, nuclearenergy —
are often driven not by the scientific lucts, or their rational interpretation, but by
pelitical, religious, and cconomic considerations.

This is not to say that political, religious, and econamic considerations iye non-
essential; to the contrary, they apply the values by which we detine ourselves as
individuals and as human communities (o the issues athund. Indecdthere willbhe apomt
when political or moral standards must prevail to preserve a measwre ol social rder.
even as we understund that these standards will keep changing over time. But the
decisions we muke as a people and our own collective intefligence can only improve
il"they were informed and enhanced by the knowledge available 1o scienee.
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Ineither mean teimply that science is a fixed star, an inmmutable monolith, or, God
Torbid, a religion unto itself. Again—ofien thunks 1o jignorance—it is gasy (o push
scicnee to an extreme where il acyuires ¢ malevelent aspect. Qur deep-seated tears of
uncontrellably mulam micro-orgamsims, ot nuclear annibilation, of science gone
amuch, are presaged in that body of medieval lore called Faustiana, having to do with
the legendary Dr. Faust. the prototypical mad scientist who sold his soul in exchunge
for the key 1 the mysteries of knowiedge. Faust would later metamorphose into Dr.
Frankenstein, Dr. Strangelove, and any number of amoral explorers of the unknown—
mcluding, most recently, Spider-Man 2°s Dr. Qelopus, It is almost tov easy 10
caricature the scientist as the quintessential villain of modern 1imes, and 1o depict
science as the work of the devil, especinlly in u socicty still ruled in many ways by
superstifion.

Still, and because of this, science must fight for its place in the popular
consciousness, and certainly in policymaking. Whether we are tulking about birth
centrel, Bt corn, the bridge program, SARS, or election surveys, scientists must make
their voices heard by the public at large, und they should get all the help they can from
the media. In UP, we are making a small but signiticant effort through a regular feature
that has just staried in the Philippine Srar—a weekly volumn called “Star Science.”
which 1s being contributed by a group ol leading UP scientists, who were orgunized
to write about science-related topics in an uccessible, popular style.

And the work of bridging the humanities and the sciences nst start smong us,
Forty-five yeurs alter C. P. Snow's fumous and conlenticus lecture at Cambridge on
“The Two Cultures,” we cominue to suffer to sone degree from this dicholomy of
iMerests.,

Exceptinacademe and in laedably specialconfercnces such as this one, very little
formal contactexists between Filipino scienlists und huntanists (lamemploying these
terms liberally, and the social scientists can situate themselves whereverthey feel more
comfortable. if they will not accept Snow’s definition of them as the “third culture™).

And even in academe, the only thing that uiten binds scientists and humanists
together are issues of weademic and national politics; rarely are the 1wo mindsets
brought to bear an the sume subject or problem, und rurely do they seem (o converge.

C.P.Snow revisited—the debate continues

1 do nedt mean the usual admonitions [or the scientists (o read Shakespeare and
for the humanists 1o understand thermodynamics, as C. P. Snow seemed to suggest.
but rather to argue for more debate and discussion within the university on malters of
national significance, informed by viewpoints aeross Lthe disciplines, so that we inform
euach other first, and inform each other as well.

Speaking of Snow, it might be interesting it not helpful torevisit some of his points
[4 51, and I will mention justa tew:
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1. “Literature changes more slowly thun science. [Chasn ™t the same avtomalic
carrective, and so its misguided periods are longer.” Snow says that
scientific analysis is inherently more reliable because itinvites and aceepts
immediate validation.

*[Scientists] are inclined (o be imputicnt to see if something ean be dune:

and inclined to think that it can be done unul it's proved otherwise. That

is theirreal optimism, and ts an optimisn that the rest ot us budly need.”

Snow suggests thatunlike the avatars ol what he calis “traditional cultape.”™

scienlists ure inherently optimistic.

“There is amoral component right in the grain ol science itseIT, and almus

all scienoists form their own judgments of the moral lite.” Mot only are

scientists optimistics they are also morally minded.

4. “ltishizarre how very litlle ol iwenticth-century science has beenassimilated
into twentieth-century ar.” And when science gets wsed i art, Snow says
that it is more olten used wrongly, as with the term “refraction.”

5. “[Humanists] give « pitying chuckle at the news of scientists who have
neverread a major work of English fiterature. They dismiss themus ignoram
speciulists. Yet their own ignorance and their own specialisation is just as
startling.” Thisis where Snow challenges people like wrilers or professors
of literature to explain the second [aw of thermodynamics, which he arpues
is just as basicto human knowledge as anything Shukespeare ever wrote.”

I

fd

These were, of course, proloundly provocalive it not belligeremt stalements w
make, and they served their purpose in generating a storm of academic debate that has
not died down in five decades. One ol the carliest und most scathing responses came
from the literary critic F. R, Leavis, who—uller dismissing Snow's “incapacily as a
novelist [as] total"—proceeds to attack Snuw’s arguments with whit wincing onlookers
described as “reptilian venom™ | 5]. Leavis may have indeed been oo apoplectic for his
posilion’s own good, but cooler heads would faler say the same thing: that Snow’s
arguments, while seeming to be urgent and significant, were terribly muddled. and
pandered to a debased notion of culture.

The Snow-Leavis controversy was, of course, just the latest incarnation in its
lime of an age-old debate that goes at least as Tur buck as the 17" century, 1o Bacon and
Descartes. At the core of the debate, as R. S, Crane [6) among vthers has noted., was
the question of by what kind of knowledge wo are best served—1oe oversimplify i
somewhat, whether by love poeins and fables or by the observation of nuawral
phenomena, That debate would be followed inthe 18" century by anether tiff between
the so-called Ancients and Moderns.
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We need all kinds of learning

Today, we have more or less come (o the sensible conclusion thul we need all
kinds of learning, albeit from different individuals, and embed a little of everything in
every individual. Thus we have, in UP. the general education progrum that all our
students take prior 1o specialization.

We teachers often complain that our students never learn encugh of what we
expect them 1o learn. In the huntnities and the social sciences, we deplore the poor
preparation and cultural illiteracy of students, who cannot write complete and cogent
sentences, read maps, cite important dates and evenls, and appreciate music more than
five years old, But [ suspect that even more work needs to be Jone on side of science
und mathematics.

If our eritical faculties were truly at work. the Filipino humunist should have no
trouble concluding that the way forward—culiurally and economically—can only be
led by a greater awareness and application of science in cur national life, especially in
our educalion.

We expend so much energy arguing ubout whether we should be using English
nr Filipino as our primary mediom of instruction, but sadly this itnpassioned debate
does net seem to have been matched by u comparably emolional investment in science
and math, I emphasize the word “emotion,” because itis quite oflen the gatewuay toour
rcason and then our imagination, and unless complex issues and concerns are
expressed in personal terms and personal stakes. it is difficult o engage the public in
malters of national policy such as S&T developmeni.

Like the arts, science must matter in the news, in the popular imagination, and in
public policy

in the humanities, we are helped at least by the higher public profile that has
recently been given to uur National Artists like the late Nick Joaquin {and never mind
that most of them seemto be dead ordying}. Artists ate crealurcs of media, and we have
a buili-in support system that tends to focus attention on our own luminaries. While
the public at large would still be hard put to name three National Artists, | doubt that
even your Lypical UP sopbomore can name one Natignal Scicntist, dead or alive.

Call thcm “poster boys and girls,” but we need this kind of media-savvy
promotion of our highest achievers, both 1o create role models aod alza ta raise the bar
of intellectual achievement. Our people must know that there are other, worihier
pursyits than to become a politician or a movie stur—or both. Like the ans, science must
matter in the news, in the popular imagination, and in public policy.

Unfortunatcly, we all have to deal with the supervening claims of politics, which
are neither humanist nor seientific. Indeed, we do not suffer so much {rom the “lwo
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cultures”, but rather from their subservience in this country 10 a third “culture™ {with
apologics 1o Snow and the social scientisls }—Lhe culture of politics, of base survival
and self-interest from the fowest to highest levels of our government and society.
Politics is keeping us fromthinking struight—whether scientifically or humanistically.
Ourmost recent attempts to get u scigntific handle on how we think as a body politie—
through an instrument that editorialists spoke of in almost derisive terms as “lhe
survey"'—maet with mare resounding skepticisin thin we normially reserve for vooduo
and UFQs.

Thanks 1o the successful co-optation of the intelligentsia by the political powers
Lthat be, there is no real incentive to be learned: onc only has to be smart (o get ahead.
Many of ourleaders are either poorly read, or corrupt enough to ignore what they have
read.

Our intellectual growth has zlso been returded by a pedestrizn conception of
science and the humanities as afterthoughts—bordering an the frivelous—rather than
national imperatives. The huemanities, in particular, are ofien laken for little more than
entertainment, something for one’s leisure and amusement. o laber and a profession
only to their purveyors, rather than o handie on life"s affuirs as practical and as sturdy
as any other.

So, wherelies the hope, if any, for a more enlightened view and a stronger
articulation of the concerns of Philippine humanities and science?

As ever, the hope must lie in education, with us, among ourselves, and then from us
(o the people at large. [L seems almost too Facile and lypicully academic to suggest in
a symposium that the answer ligs in more sympasia, bug it does. We need 1o 1alk about
how massive social problems like poverty. bunger, injustice, and atliteracy can be
approached [rom ourrespective disciplines., and how our perceplionscan be reintroduced
into the classroom, the luboralory of our inteflecival future,

We musl go beyond the school. To go back to my earlier point, if the humanities are
to help us govern ourselves wisely and well, they must reach out o all sectors.,
especially the poor. Better libraries, betler movies and television, and beller access 1o
the Internet would be a good start.

We must learn to use the mass media, printand electronic alike. Scientists, especially,
must weigh in with theiropinions, and project themselves as thinking personalitics with
names and laces whom ordinary people can identify with. This comes perilously close
Lo proposing that academics engage in popular palitics, but at least some of us shoold.
many of us are already engaged in orby NGOs. The right voice in the right coinmittee
in Congress could do more for our people than a number of funded research projects.
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Science and the humanities are coming back together in digital culture

Finally, the most fertile common ground for science and the humanities may yet
be information technology—and nol only in the way itspreads infonnation quickly and
widely, but precisely in the way it works. Science und the humanities are coming back
ogether in unexpected ways in digital culture. In a paperthat pays homage o what he
calls “digital culture™ and “the rise of the digital Jemtie,” Prof, Lou Burnurd [ 7]. aformer
English teacher who learned 1o write code und later became Assistant Director of Oxford
University Computing Services, vbserves that "Digital systems foster, embody, and
support a fragmented, nonlinear, decentered, view of lex1 and textuality which seems
strangely congruent wilh current thinking about such phenomena: which is cause and
which effect I would not presume to judge, but current cultural perspectives are
inhcrently digital... The computer offers those imercsted in the use of language itself
incomiparably better tools than we have hud hitherto; in particular, they enable new
kinds of evidence and new methods tfor their assessment and ncorporation into
language teaching; particulurly in Europe, where multilinguality is 2 major political
desideratum, this means that language processing technolugies ure central to the
concerns of Lhe slate as well as those of the academy.... Dipital techniques offer us a
cheap and universal medium for the descriptivn, disteibution, and unalysis ot all kinds
of pre-existing cullural artefacts.”

Some of us are privileged today to be caught up in this nexus of new
discoveries and opperiunities cnabled by specticular advances in technology and
by the more salutary aspects of globalization. Let's hope we cun bring more of our
peeple into this brave new world—after we draw its map, and locute ourselves in it.
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Abstract

Institutions have come (o be recugnised among the “deep determinants™ of
economic development. Institutions are delined /7] as “social fuctors - rules., beliefs,
norms, and organizatious — that guide, enable, and consieain the actions of individuals,
thereby generating regularilies of behavior.” Institutions surrounding and affecting
exchange are particularly important in economic development in light of the principle
that in giving rise to specialisation, exchange promotes productivity growth. Both in
history and in principle, an expanding scope of exchange creates a demand for
impessonal rules that go beyond immediate personal relationships to include more
comprehensive common responsibility sysiems, snd on to third-party enforcement
mechanisms including Lhe siate.

This paper contsibutes to Lhe hypothesis that a good deal of past Philippine
under-development was due to the restriction of irade, and, more impartantly, thatsuch
a restriction bore consequences for the subsequent development of Philippine
institutions. The Spanish conquest suppressed the pre-existing free trade that existed
between native communities and China and the South, replacing this instead by the
mercantilist institutions, notably the galleon trade. For a great part of the Spanish
occupation, domestic trade itself was also discouraged through arbitrary impositions,
confiscation of goods by the colonial autherities. as well as the mis-guided formal
restriction of credit transaciions. The effect was not merely to severely limil weallh-
generation among the native population of the 1ime, bul more importantly Lo prevent
the emergence of institutions that would facilitaie impersonal exchange separated in
time and covering long distances. In particular, an experience of effective and impartial
law failedtodevelop, What law there wus, as embodied, e.g., inroyal ordinances, failed
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tocarrespond with fucts on the ground and was violuted arbitrarily by colonial olticials
and agencies,

It is then suggested that from this pattern may have vriginated sonwe ot the
problems that plague even current Philippine instilutions, including the continuing
reliance on exceptions-based personal relationships rather than on impersonal rules,
the weak definilion of property rights and enforcement of contracts, and the luck of
restraints on the actions of the powerful actors and hence their inabkility Lo make credible
commitments.

Keywords: institulions, trade restrictions, development, cxchange-relations

Whencver commerce is introduced into any country, probity and punctualily
always accompany it

— Adam Smith

{Lectures on justice, police. revenue and urms Part I1, par. 17/

The mast comimercial and most indastrious countries have been the [reest
COUNLILes.

— José Rizal

“The indolence of the Fitipino™

Contemporary political events have thrown the quality of Philippine institutions
into sharp relief. Qver the last four years and in very short urder, the metlle of Lhe
nalion’s institutions has repeatedly been tesied by such evenis as the impeachment
and unseating of a president, an aboried impeachment of country's chief justice. and
a national election unprecedented in the rancour of its conduct and subsequent
canvass,

In each of these instances, the adequucy and seriousness of the country’s most
basic rules as contained in its basic laws and procedures have been tested to the limit,
often dangerously. The question has thus been asked whether a genuine social
consensus indeed underlies the formal rules that purport to gevern public behavieur.
Writers such as Hutchcroft and Rocamors [ /) would refer to & “deinocratic deficit™ in
the Philippines - by which they mean a gap that exists between formal institutions and
the petceived needs of people. Deep questioning regarding the nature and quality of
Philippine institutions is not new, of course. A good deal of writing in political science
and political economy deal with the notion thal the credibility and adherence o
institutions is weakened by the fact that the political system is unresponsive (o the
majority, and that much of this has to do with inequity in the distributien of income,
wealth, andeducation. Without denying the importance and possible inlerdependence
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of these factors, however, there shauld be room 1ora finer distinction between social
equity on the one hand and the rule of Liw on e other. There are sociclies where the
rule of low may prevadl, even wealth niay be unegually disteibuted (e, the Unned
States ), while those also exist where rough equahty prevails but the rule ol Taw may he
wueak (2.8, Zimbabwe),

In this country. whal i apparent is a weak constitueny for and acceplance af
rules. Ruleseven before they have had the chance to ossify.are the subject ot challenge
threugh acute innovation, whether the rules have to do will an impeachment, a
canvuss, or contracts W build an airport. reclaim fands, buy vote-counting machines,
und so on,

This puper’s general hypothesis is that an important part of the institutzonal
problem in the Philippines is the disconnect betw een formal institions and informal
ones, using the distinclion made originally by North |2]. Formal ainstitutions are
constraints on behaviour that embodied in constitutions, lws, statutes, and wrilien
contracls and are in principle enforceable by the state. On the ether hand. infoemal rules
and constraints censist of unwritten norms ol behavicur that people observe for their
ownconvenience and benelil, huwever these may be defined. What is importantis thal
these in principle reguire no intersention on the part of the stale o make them effective;
indeed they may attimes involve behaviour thatis technically illegal, Buttheirexistence
and enfurcementrely onno more thun the beliefs of the uctors, oron the real vrimagined
retaliation or conseyuences fullowing upun their non ebservance.

Forthe Philippines, an important {irst clue (e using Ristory 1o wace the disjunction
between furmal and informal institutions dates back at least to (LD, Corpuz’s, who in
his valuable but now litde-noticed bovk ul 1965 [ 1] (subsequently reiteratedin Corpuz
{413 noted how, inorder to eseape the harshiess of the colonial order. many subjecied
Filipinos developed the habit of dissimulution, f.e., of complying outwardly with formal
rufes whilg continuing to adhere teinformal but often more compelling norms thal pre-
existed the vccupation:

The petentially vielest competstion between Christian dogma and folk beliel was
resolved through the process of selective acceplance wnd mutual accommedation... The
political und econeimic demands of the colonial regime upon the mitses of the Filipinos
through partial compliance and occasional evasion ..

When their behavivar wobld be visibly contrary 10 the colonial requirciments, the
complied in order 1o avoid punishment, But they ook advantage of every pecasion to
live uider the morality of pre-Hispanic suciety |3]

Thus the Fiipinos shaped and created, in myriad ways, an independent lite ol their own,
misunderstaod by the Spaniards because they did pot share that Jite; the Filipinos
retreated Lo this life to escupe the severities of the colenial order [3],
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Inthese passages, Corpuz | 3] presents a valuable insighlinto why the institutions
ol eolonial government failed tn lake rool and attain credibility in the Philippines.
Essentially, he implicitly points to a competition between formad institutions and pre-
existing informal ones. In this competition, howe ver, il was the formal one that lostout,
Drawing this strand through to the 20" century. Corpuz noled how the detault
instilution of the family {or the clan) thus became juxtaposed to state institutions and
how their competing value systems often clashed, This he uses as a partial explunution
of the phenomenon of corruption that runs like athread through all epochs of Philippine
history.

What follows secks 1o pursue the lipe of reasoning O.D. Corpuy hus begun. We
seck both to generalise as well as speeify the araument, howeser, We generadise it by
recasting a good deal of historical writing inlo the language of the pew-institutional
economics. By this meuns we hope o gain a better insight into these peculiar lactors
that prevented lormal institutions in the Philippines [tom developing and gaining
credibility und seceptance. Al the sume tinme, given the vasiness of this topic, we hivve
chosen to facus only the institutional aspects of commerce. This article hy pothesises
that historically the underdevelopment of Philippine economic institutions is at least
partly traceable to the country's long histery of suppressed frade. To lay down this
hypothesis, however, we first discuss the inherent institutional problems pased by
cxchange in general.

Institutions and the problem of exchange

Beyond inslantaneous or spol-transactions (kafiwaan), the basic problem of
exchange has 10 do with the absence of guarantees of compliance. This is especiully
true of complex exchange [2[, thul which is separated in space or lime, or, us Greif'[ 3]
[1997] puts it, where the “the guid is separated from the gue”. Credil is a canonical
example: it involves the transfer of physical possession over some asset, whether o
concrete geod or money, Lo some ather person, in eachange for a promise o replace

'thisin the future with a larger value. What Greif [6] has called the “one-sided prisoner's
dilemma” wilh respect to such exehunge has to do wilh the real passibility that the
debtor will choose to abscond with the asset and fail to keep his promise to repay with
interest. Indeed, cooperation, as North | 2] puts it, presenls a theoretical problem.

Suppose the potential gains from trade are p > 0, and that if’ exchange is
consummuated, the gains are split between two Persons A and B. with esch obtaining
£ —o>0and >0, respectively. Should no exchange 1ake pluce, each gets (. On lhe
other hand, it Person A initiates exchange and B uaccepts but laler reéneges on the
promise, the former obtains v < 0, while the Jatter obtains r > ¢, These results are
summarised in Tables 1 and 2 below, which is anallernalive representation of Greil'| 7).
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Table'3.1 Third-party enforcement: Person B's choicesif A initiate chunges

A Titiates exchange; A nitiates A initiates;
B refuses B accepts und compliss B accepts and reneges
G p-c v {)

0] c r-k<c

Table 3.2 Third-party enforcement: Person A's choices

Do not initliate exchange Tnitiate exchange

0 p-c
U el

The difference between this and the previous case, of course, is that third-party
enforcement does not rely on repeated transactions. While repeated transactions
require frequent contact and the acquisition of information between the exchange-
parties, third-party enforcement in principle applies even to exchange between
anonymeous parties and operates even if exchange does not procecd beyond a single
transaction,

Tradeand institutionsin other conlexts: Maghribis versus Genoese

Beyond Lhe conceptual literature, the nexus between exchange and the emergence
of institutions has aiso been the subject of historical investigation by a prowing number
of authors {e.g., North and Greif) who find that the iwotypes of solution lo1he exchange
problem adverted to in the previous section. i.e., mutually enforcing agreements {or
second-party enforcement) and state enforcement, are to be observed in history.

The simitarities and differences between these (wo modes is provided by Greif
|5,7], who studied the differences in trading practices between two medieaval trading
communities. The Maghribis of Lthe 11" century, Jewish merchants who lived as a
minority under military Muslim rulers (specifically Berbers in Egypt and Turks in
Turkey} relied primarily on reputation-based mechanisms that consisted of self-
enforcing informal agreements among themselves, Copious information-sharing and
horizorital retationships among themselves helped the Maghribis solve the inherent
risks posed by the handling of a merchant’s goods in long-distance trade. Maghribi
metchants in different poris and countries would act as agents, receiving and selling
gouds for their compatriols who would otherwise be far-removed physically from the
transactions that occurred. These merchant-agents in turn expecied their colleagues
inuthercities to perform similarin their behalf intheir tuen, The threat ofembezzlement
by people acting in one's behalf was obvious. But ultimately, credible enforcement, in
the form of a system of a system of cross-defaults and boycotts of agents who had been
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dishonest, was used successfully 1o enforce “probity.” It is significant that in the
process the Maghribis relied not on legad documents but only on the value of long-
standting relationships of trust and honesty.

Greil contrasts the Magbribis' 1rading practices with thuse of contemporary
Genoese merchants. From the beginning the Genoese had tended wwards a wmore
tndividualistic cthos—in contrast 1o the Maghribis's collectivist euliural beliefs. Untike
the Maghribis, who were a minority under foreign military rulers, the Genoese had
themselves estublished an effective governmient that was under the merchanis’
control.! Genoese merchants did net share information with each other, did not rety oo
collective punishment, and also did not restrict their dealings to fellow-Genoese.
Instead, there was a clear delineation of functions and obligations as between
merchant, agent, and ship-owner, a delineation thal was reaffirmed by the Genocse
invention of trade documents such as the bill of lading and the bill of advice [5]. Insuch
an individualist society,

[a]n agent whu cmbezzled goods would not be recruited by the chealed meschant agsin,
but could becorme a merchant himself, able 10 utilize agents under the same condilions
as the merchant he had chealed. Hence, enly if agents’ wages are so high that anyone
prefersbeing anagent rather than a merchant can agency relations be establishied. inother
words, for agenls 10 be employed, the merchants have o pay them all the profitand a
part of the capitul. Clearly there cannot be an equilibrium with such o wage. Hence, for
agency relalions 1o be established, there is u nced for an external mechanism - such as a
legal system backed by the state - that restricls agents’ ability 10 embezzle merchants’
capital {5/

Uliimately the Genoese legal system developed to register and enforce contracts.,
developing permanent cours 1o decide cases, and using the state (o enforce penalties
among both Genoese and foreigners alike, so that “the city of Genoa functioned us a
formal enforcement organization to muke the threat of collective retaliation credible™
[5]. Amonyg others, this included the threat of confiscating the wealth of the Genoese
offender’s family or their imprisonment, as well s the retaliution by the government
against compatriots of offending foreign truders.

Between these two, therc arc gradations, of course. Aninteresting halfway house
between state-enforced rules and mutually but informally agreed conventions was the
emergence of the mediseval “law-merchant” (fex mereatorin). Merchants of differing
nationalitics who became involved in disputes during fairs (e.g.. the famous fairs at

* Amoag other things, the Genoese republic entitled all adult males to vote, and in 1194 the system
entailed hiring a non-Genvese for a limited pericd (o be responsible for prolecting property rights
and operating the legad system. This level of accountability was not unigue. The contred by merchuis
classes over govermmenls wus apparcatly also Wue in mony lthan cities during the period  |5).
* The piepoudre (ur picpowder) courts jn England were the lowesi form of count using the commuon
luw and adjudicated disputes during lairs. The 1enn itself originated {rom the French pied-powdrd,
or powdered feet, because these were ulien held ouldoars on the spot, with the litigants often coming
in dusty shoes.
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Champugnehwouldiesortnotiothe focal fuw but o acommon body of custom adopted
and accepted by merchants of differing nationildies sl wcjudicated by peers without
reCoUrse (o existing stale authoritics. White the form by which such e body of luw was
implemented resembled third-punty enforcement, ¢.g. ubtimalely involving specialised
courts und judges®, and while it fucilitaed impersonal exchange [ 2] the ultimate basis
ol such practices in mutusl spreement aod seif-enforcement und its nutuce us votuntasry
arbitration was evident, A native merchant from country A could certainly hive ashed
the local ruler w mtercede (airly or untuirly ) is bis behalf versus a colleugoe from
country B, inevitably paining the upper hand in the process. While the immediate
benefit to such an action was evident, however. there would elearly be a long-run loss
in the form of ruining ene’s reputation and hence prospects for doing further business.
This underscores the truth in A, Smitlt's carlier-cited assessmient that a merchant
“sensible of his real interest, would rather chuse to lose what he bas aright 1o than give
any pround for suspicion”™, The law-inerchant was notable, first, in that it asserted
equalily before the law, making it “a pith-breaking deviation from the feudal class law™
[#]. Second, of course, the law merchant notably came to be adopted by governments
as forming partof their formal laws, with the state"s enforcement mechanisms holstering
what were previously commuonly agreed rules.

We are thus able to state the hypotheses fluwing trom a consideration of
exchange and institutions in principle and in other hastorical contexis:

First, forexchange o proceed beyond spot-lransictions, the bad-Nash equilibrium
of exchuange needs to be selved either by setf-enlurcing agreements that presuppose
repeated transactions, or by Lhird-party enforcement that will typically 1ake the form
of legal sunclions by a stale.

Second, the gains from exchange themselves constitute a powerful incenlive to
establish such institulions; as a corollary, the absence of such sizcable gains from
repularexchange wilt effeciively diminish the demunds for institutions of either type.
Ifihe prospective gains from trade are sinall, neither the costs of information-gathering
und -sharing required for a network of relations w implement self-enforeing agreements,
nor the resources needed to establish the mechunisms ol impersonal government will
he justified.

A third hypolhesis concerns the faciors that deterining whether societics and
groups lend towards formal and legal state-enforcement or informal mutual guaraniees
bused on reputational mechanisims. While answers ure fur from complele in this regard,
Greif 5] suggests that the outcome may depend on; (a) the cullural starting point,
whether the group in question cultivates celiectivist or individual 1raditions, and {b)
whether the community accupies a dominant or minority position is in the existing
political system. The Maghribis were neriered in a collectivist tradition and therefore
alreudy pussessed the kind of “social cagital™ that - spread out over this small group

' Unders@ndang social copital as a speeres of “Mined coal™ il becomes pladsible that costs first decline
belore they rise as the size of the group increases.
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- permitied low costs of gathering und sharing detiiled information about cach other',
as well as of sanctioning its erring members through informal means. Not so lhe
Genoese, whose individualistic traditions made such information-gathering costly and
whose weakcr social bonds also made it difficull 1o elicit cooperation with informul
sanctions such us comnmunal boycouts and shunning which require consensus. Under
these circumstances, enforcement by a state may prove more expedilious.

Collectivist and individualist socicties have distinet “Uemands™ for a state. In
particular, an individualist socicty. but not a collective society requires
government with the cocreive power and administrative slructure requircd o be
able roconfiscate individuals” wealth and imprison them incase of need. Yetthe
ability forthis demand to be fullilled without undermining the economic growth
by ils own existence depends on the process through which the gavernment is
“supplied”. When a strong government cxisls, to advance economic exchange
and performance, effectively itshould be uble to commit to the security of private
property rights, In the absence of such commitment, individuals would refrain
from using the Icgal system to support exchange, fearing predation [5].

As for lhe second point, namely the group’s posilion in the political system, Lhe
Maphribis were a minority, Jews in predominantly Muslim societies, while the Genoese
claimed full birthright in their cilies and were therefore in u beuer position 1o exact
guarantees and check possible abuses from their government. For this reuson,
communities like the former, more so than the lutter, will have found it more hazardous
toseek to apply existing legal stale-cnforced mechanisms, One may hypothesise, then,
that collectivist groups who are in minority or subordinate positions (indeed Lheir
subordinate social status may feed back and encourage their refuge in mutual
protection) are more likely 1o subsist in informal, mostly sepuration-based, wrangemenis.
On the other hand, a resort to [cgal and state-enforced reimedies may be more likely as
a more individualistic ethos spreads, and Lo the extent sociully dominint groups are
involved.

Suppressed trade and the weak demand for impersonal institutions

1t now remains to inguire whether and to what cxtent this framewark applics to
Philippine hislory and institutions. A hypuothesis of this puper is thut a principal reason
that the demand for more impersonal institutions in the Philippines failed 10 develop
wax the suppression of trade under the long period of the Spanish conquest.

There is tantalising albeit fragmentary evidence of incipient complex exchunge
laking piace in the Philippines in pre-Hispanic times, To demenstrate his point that his

* Rizal [/0] apparently used the earlier translation of the 13" ceniury masuscript made by Friedoch
Hirth, “Zur Geshichite des Orienthandels im Mucelalter,” Globus 568 (15) September 1839:234.
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country et were involved in an “act:ve trade not only among themselves but with all
the neighbouring countries™ belore the Western contuct, José Rizal [J0]* cited Chiu
Ju-Kua's in "Recordy of various barbarion nattondss" (Chasfan-chifi, dated 1225 an),
A later translation of she sume document by Wu Ching-hong | /2] is puraphrased by
Q.D. Corpuz [4] o deseribe the trading relationships betw een Chinese merchants and
curly inhabitants of a place called Mi-yio which several historians ke to refer 10
Mindoro or Luzon,

Chinese traders sail to Mu-yirand cast anchor belore a designated rading place
onshure. Ma-yi's more thin 1 000 families hive their houses on banks of the river.,
The traders give umbrellas as gitts w the native chief, The native trsders go on
bourd and carry off the Chinese wures. There is upparently no lally of who of the
natives curry off which goods; but the Chinese learn 1o identify the men, and so
nothing is tost.’ (Filipinos prefer an older translation, which says thut nothing
15 lost because the natives are honest, ) The natives ake the goads for bacler in
other barangiys: they return months later and settle aecounts by exchunging
native products for the Chinese gouds, The local products in the trade were
“yellow wax, cotton, pearls. tontoise-shell, medicinal betel nuts, and wra cloth”,
The Chinese barter goods were "porcelain ware, rade metals, iron tripod vessels,
black lead. variegated glass beads, iron needles, ere.”

s notsafficiently sppreciated that this fragment sctually depictscomplex Lrade,
involving whut Greif has cailed u trude thut lilerally invoives the “separation of the guie
from the gue.” a case of exchange sepurated in lime. The original document speaks of
a period of months® before the natives relurncd with the proceeds of barter in the
hinterlunds. This example invelves what in modern terms would be eguivalent to
supplier's credit, a prinitive form, but ceedit noneilieless, I is plausible toexpect that
the basis for the success of these arrangements was the expectation of repeat-business,
and the vperation of reputation mechanisms. The presence of repeat business is
evident in the fact that “the Chinese learn to identily the men.” As previously seen,

YWt literal translation of the teat reads: “The custom of the trade s that the barharian traders
come 1n crowds, and Carry away poods wilth then o batthou bashels. 1t leoks as anshle {sic) e
undeisiand them ol the (rst sighl, when slowly distunguish (ac) the men who remove the gasds and
nothing will be lost [H]"

" Pussibly relying on the German tramslation, Hizsl uterpreis the aeeounl as saying thal the natives
tuak the Chinese goaods away Tor distribution and did wot retuen unol sine imonths Juter Cravelling
aine months and relurning aficiwards™) Wonp's [£2] verston, wa the uther hand stales that “they
{the pative traders) did not retun unbil the 7™ or 8 month of the year (viz., August or September)™,
which by itself presents sny conclusion segarding he length of he they were awiy,  KEotb| 23],
on the other hund. places Chinese traders as 1ypicatly arriving 1in March of cach year and leaving
i Muy, which may explomn Chao's observation that merchants (o the soulh sess were Tregquently
the latest o retuen
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repeated games are one solution of the one-sided prisuner’s dilemma preblem, which
is certainly what the Chinese would have fuaced.

Thix fragmentis notable evidence of the fairdy complex institutions (hal tay arise
in response to trading opportuaities, even in the context of barter. Not less than the
Maghribis, the thirteenth-century inhabitants of the Philippines and their Chinese
partners had evolved an institutional solution w the agency problentin rade thal wis
based on the desire 10 nmimain motaally beneficial repeated lrunsactions. hber
passages in the manuscripl also suggest thal exchange with foreigners was also
characterised by a kind ol community responsibilily system Ly picul ol socielies built
on communilurisa principles. This is suggested by the role of the chielin implicitly
guarunieeing the trunsuclions,

Atthe very least, this fragment suggests that the potential existed fordeveloping
informal, repuiation-based, self-eaforcing ngreements among some ancientcommunities
in the Philippines. Whether and in what furm this would have developed further, and
whether some of these could have subsequenily - as the Genoese did - branched off
1owards more a greater reliance on state enforcement is not clear.

Mercantilism

What is undeniuble, on the other hand, is that the Spunish conguest precluded
uny further opportunities for an expansion of such self-organised trading institutions,
Guided by a mercantilist policy and partly out of fear of invasion by neighbouring
countrics, Spain effectively closed off the Philippines (o foreign trade except through
Manila, and then only 10 Chinese traders, The Faicty opentrading regimie that had existed
hitherto between foreigners and various nalive communities prior to the occupation
was replaced by the centralised and hopelessly limited galleon trade between Chinaand
New Spain, through Manila, which was carried onuntil 1313,

Rizal also condemned the mercuntilist policy ol suppressing exchange between
the Philippines and other countrics because it constituled a huge discourugement to
effort and hence formed part of the explanation of the Filipinos' alleged “indolence™

Fearing 1o have lhe Filipinos deal frequently withotherindividuasls o theirownrace. who
were free and independent, #s the Borneuns, the Siamese, the Cambodians, and the
Jupanese, people wha in their customs and feeling”s differ greatly fron the Chinese, the
Government scled loward these others wilhh greal misirust and great severity, us Marga
Lestifies in the Jast pages of his work, uniil they Minally ceased e come to Lthe country,
I fact, it secms that once an uprising” plunned by 1he Borneans was suspected: we say
suspected, for there was notevea anatempt, although there were many execuwtions, And,
as Lhese nations were Lhe very wnes that consumed Philippine products, when all
communication with them had been cut off, consumption of these products alse ceased.
The only two countries with which the Philippines continued 1o have relitions were
China and Mexico, or New Spain, amd trom this trade only Chinz and a few private
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tndividuads i Manila gor any berefu. T fact, the Celestial Eapice seat her junks laden
with merchandise. that merchandie which shotdown the Gctonies of Sevifle amd ruined
the Spanish ndustry, and returped laden in exchange sith the silver thal was cvery year
sent fromMenico. Nothing from the Philippines anihat time wentta China, noleven guld,
for in thuse years the Chinese traders would accept no payment but silvercoin. To Mexico
wenl litle more: sorie cloth and dry goods which the encomenderos tuok by foree or
buught fron the natives ala palley price. wik, mnber, gold, civet, ete, bul nothing more,
and not esen g great quantity.. . {110]

Fromthe begianing the pumposes of the gatleon trade wereextremely circumscribed.
[t was meant to provide a livelihood that would sustain the Manila traders, no more,
no less. [t was u coneession within the more general mercantilist policy of preserving
both the colonial and home markets for Spunish goods {“the factories of Seville™).
Castillo[ /4] summarises the views of the significani Spanish mercantilist Uztdrriz, who
favoured limiting the gulleon trade between the Philippines and Mexico “because the
Chinese infidels und the Mohammedins were reaping the grealer benefitof the tratTic;
druining America of the gold und silver which by right should go 10 Spuin™. The
mercantilist policy deliberately Jimited the amount of hoth Chinese und colonial goods
that arrived in the Americas and in Spain in order o preseeve Lhe markee for Spanish
goods, Laws thul werg implemented strictly beginning tn 1593 limiled the amount of
merchandise carricd on the galleons 10 Mexico, all as part of a policy limiting trade
between the colonies:

All Chinese goods imparied inta Mexico had t be consumed there sid shipment of
Chinese cloth o Peru was absolutely prohibited, and in 1636 all iraffic between New
Spain and Peru was interdicted. The object of all these laws is very vbvivus; they were
intended Lo reserve the American markel for Spanish silk [14]

Similarly, Corpuz {4] notes that the underdevelopment of the economy s reul sector was
actually part of a mercantilist policy:

There was no legal system or olfivial policy w prosete either corparate or plantation
agricullure because this would entail export of cotonal produce, which would viotate the
narraw perspectives of the galleon trade, which was maintained 10 support the Spanish
shippers of Munilu and enrich the merchants of Cidiz and Acapulco - bul in the end
funnelled the Lurger part of the profits into the hands of the sauth Ching raders |4,

The restriction of trade and the designation of Manila as the only international
trading port was logical if the point was to monopolise the market for Chincse gouds
{effectively lowering their price 10 the shippers) as well as to restrict the channels for
selling these to New Spain (ruising their price Lo the buyersthere). The policy amounted
10 what in modern terms would be called a "voluntary export restraing” which aimed 1o
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meet the twin goals of guarantecing @ degrec ol profits just encugh o sustuin the
Manily colony while protecting the interests of the home industaies,

From the viewpoint of nascent comnities in the Philippines, however, the
significantimpact of thiese policies waseffectively torestricctheir links tocross-cultural
trade. Ifanything, iteven reinforced areversion e jocal nuiarky and & discouragemeit
of specialisation as the exactions of the colontal authorities placed J strain on food
production, Tn addition, inter-provineial trade wnd lubour moveinents were severely
restricted. The impactof foreizntrade on domestic specialisation, notably in agriculiure,
would not be Felt untit the refonm-schemes of Busco in the late Y7005 imposed the
cultivalion of certain cush crops, notably tobaceo. in selected reginns of the country.

Recull that the some carly Philipping communities had st most reached the point
of eslablishing reputation-based enforcement mechanisms that sustained the long-
term informiad and persunal relationships thal supponed cross-cultural trade. 1L would
he purely speculative 1o ask what would have induced furiher development along the
linesufiegat, stale-enforced rules. Clearly, however, Uie decline of external irade itself
removed any funber prospects of advaice. For it s typically the need o deal
intensively with strangers possessing diltering customs and reguirements that
necessitates the delincation of impartiad rules ¢such as the law merchant) that do nut
sitnply favour the native if repeated transactions are 1o be supported. Where any kind
of political suthority exists, it must at least conmit 1o being pon-arbitrary and
nonpredatory, purticulisrly with respect 1o foreign interests with which il hopes to
maintain future dealings. At o maximum, social investment is required to mainkin
courts, police, and other standing erganisations w enforee contracts impartially. The
incentive toinvestinthistype of social overtread would obviously diminish if the extent
uf trude with foreigners was small Lo begin with,

Agide fromthe decling incommerce itself, asecond distinetreason that Filipinos
native would not have demanded inzpe rsonal institutions was their mferior position in
colonial society, Above we already cited Greil™s conjecture that minorities snd
subordinate groups —evenifthey had beenengaged inwrade like the Maghribis—would
have a greater likelihood of relying on informal and personal networks as means of
enforcement, ruther than on legal rules enforeed by the state, in relation o which they
were autsiders,

fndeed the indirect evidenee that bulsters this conjecture is the Chinese
community during the Spapish conquest. The position of the sangieys in Philippine
colonial society most resembled that of the Jewish Maghribis in Mustim socicties. The
sangleys were engaged continuously in cominerce and managed 1o atlain a degree of
prosperity, but as a subordinute cluss, they were alwiys treated poorly by the Spanish
regime, with persecution at times tuking the e xtreme form of expulsions und massacres.
Forapparent reasons, therefore, the legal system of the Spanish regime would not have
served them either o enforce contracts among themselves or to register mutual
liabilities with either Filipinos or Spaniards. As aresult, like the Maghribis, the Chinese
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in the Philippincs and elsewhere in Southeast Asin sustained their overseas and
domestic trading activities by wsing informal neoworks based on kinship and
geographical origin thence the alimost homogencous Fujianese origins of Chinese in
the Philippines).”

1t shottld follow that given their dependenee an the Chinese farsupplies of traded
guads and as a poel of craftsmen. the Spaniards should in principle have bad an
incentive w smooth out relations with the sangfevs and have this expressed in their
formal legai system. This indeed was the case: Corpus 14] points vut how an entire
chapter in the Recopifucion (Libro VI Titube {R) wusdevoted to the Chinese und how
such laws “utiructed and protecied them and regulated their numbers, terms of
residence, occupations, as well as relationships with the Spaniards and Filipinos™. The
problem, of course, wus whether such liws amounted to and were regarded as binding
obligatiens. The absolutist nature of the Spanish regime (both at home and in the
colonies) made it difficult to muke binding cominiments - an issue 10 be discussed
further below — and relations with the Chinese were time and again characterised by
a high degree of arbitrariness, vacillating between a loosening of the quolas on
immigration and settlement on the one hund. and pogroms and expulsions, onthe uther.

The a-fortivri argument tobe made is as follows: iNhe sanglevy themselves, whao
were continuously and intensively engaged in trude, had litle incenlive to muake use
of the superimposed Spanish legal system, preferring instead o resort (o second- party
enforcement, then the indios who were cut oft from trade had even less reuson 1o do
50,

Domuestic trade

Domestic rade at Nest glance might huve seemed promising, since the Spanisbh
regime did not in principle prevent natives from engaging in il: indeed they even
appesred to reserve this sector for ihem (shades of rewil-trade nadonalisation) by
prohibiting domestic trading by the Spaniards |4]. The Recopilacidn de las leves
explicitly furbade Spanish officials from engaging in domestic lrade.

[t was o be expected, however, that such a law would be inelfective, and that
instead the real property rights would go (o those with the mostto guin by it| 6], There
wus i disjunction between the written law and facts onthe ground, acase ol what North
and Thomas [/ 7] called a lack of correspondence between the property rights and the
proper incentives. It was, afier all, the lcaldes who had both the capital and perhaps
Ihe entrepreneurial ubility o engage ininternalirade. The privileged sucial and political
status of the alcaldes thus did not muteh their deprivation of rights in the law, which
assigned this to the natives. Corpuz [4) notes how it became cammon practice for
alcaldes to engage in trade, since afier all:

' The role of sucial etworks emong overseas Chinese in sustiaing trade even in more recent mes
s mentivned in Rauch and Trindade /5],
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Nubtuly could compete with the merchant-ulcaldes and govemnors in their provinces.
They were de facle entrepreneurs inlocs! trade, whether averland ur the caasting trade,
wilh Ihe friae-traders in the secondary role. This was the reason why the Tormula ol the
indulto para comerciar had been devised for themsin 175 (4]

Despite its paternalistic intentions. the regime in the end simply had to come to
terms with the fact of the vielation and allowed the aleeddes to trade for a fee, the well-
known indulto de comercio or indulio para comerciur® [4]. The basic problem, of
course, was that overweening political power allowed petly tyrants merely tomanipulate
flows of domestic trade that admittedly became increasingly profitable as specialisation
increased and population grew.

Taking Barzel's point, however, it should cause no surprise thal the righis
ultimately went de facio to the alcaldes and were tolerated, if not recognised. What is
remarkable is tha! the natives. who possessed this right in principle, derived so little
benefit from the fact, Theories of cuntract, u la the Cuuse theorem, would predict that
the interest of the nghts-holder should have ut least been bought out by those whe
could derive a greater benefit from its use. The fuct that this did not happen must be
traced to the overweening power of the staie und the lack of restraints on the actions
of the elite. The nced for contract and compensution is suspended when seizure and
predation serve just as well {a point we shall return to below). Indecd, the alcaldes’
participation in trade often took the form of forcible and arbitrary confiscations,
bolstered by the existence of numerous restrictions on the movements of goods and
pPersons.

Aguin, from the viewpoint of supporting domestic trade, this was obvicusly an
unsatisfactory approach, and economic theory would predict — as indeed happened
- that this woutd lead to is a contraction of cominerce. Rizal | /6] summed it upby noting
how “the coastwise trade, so flourishing formerly, disuppeared on account of the piracy
of the Maluysians of the south, and trade in the imeror of the lslands almost
disappeared completely owing Lo the restrictions, passports, and other adminisiralive
requirements”,

Having considered the conditions of both foreign and domestic commerce, we
contend, therefore, that no effective “demand” for impersonal rules invoking third-
party enforeement could have emanated from the Filipinos (or the Chinese) carly under
the Spanish conquest. First the expanded trade ucross cultures and nations that would
have made such impersonal rules necessury did nol exist — indeed was suppresscd —

* This “remusrkable” infovalion was ih fact o Lypical respunse of the merconlife syslem, which would
have bern aniious ta earn revenues that were more eusily coileewed from the alcaldes than from
dispersed peasaats. Monh and Thomas | £7] note haw “the beoeliciaries of a monopoly were easily
identified, 1he private benefits measured, and the 1ax ceadily aegotiuled, Enfurcement of the
monupoly by the siale was nol difficult, since the monopolist could inform the autharities of
violations and the collection of the L was easy.”
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and second, the subordinale pusition of the population would bave made an appeal
{or state enforeement futile.

The other possibility, of course, wis Tor o demanid for impersonah instituiions o
have arisen from and among the Spanish colonists themselves, since they were aller
all the de facto possessurs of rights. Why this did sotoccur to any significant degree
may be attributed to the low colonial setidler-density s the sarchipelago. a faet that has
alse beenadverted o by writers such as Acemogluetal, [ 18] inexphaining differential
deyelopment beiween colonies. Pursuing usimilar argument forthe Philippines. Cruz
{#9] linds that Spaniards barely reached one pereentof the poputation of Filipinas. The
great distance and hazards of travel front the Pepinsula and Spain’s absorption with
its wealthier American possessions ayed a role notonly i limiting the number of
coloaists but slse in selecting them adversely for qualdity, causing a high rate of
twrpover, and fostering a get-rich-und-get-uut-quick mentality. Together with the
snverall mercantilist policy that was hostile W trade to begin with, oo clamour for
impersonal institutions was bkely to arise even from that quarter.

The "supply” of legal enforcement

The converse of the Filipinos™ lack ol an exchange-motive for demandiog impersonal,
stule-enforced rules is the gevernment’s inability 1o commit to such rules, Greif |7}
notes that:

[e}slablishing anexchange based on the kaw amaunts W praviding 2 public pood, implying
that this will happen anly if the society van overcome the associated collective action
problem. Furthermore, establishing an effective legal system requires institutions that
will cnable a state W conmni 1o Aot abusing propery rights | 7). (Emphasis supplied.)

In short, the frequent resort to legal enforcement systems in exchange is likely
to arise only if the state can restrain its actions and effectively commit to protect
property rights in an impartial manner. It is well known, however. that the Spanish
regime from the beginning failed to protect the rights and entitlements of the natives
even {rom depredations of its own ofticials. The absolute power of the governiment
during the Spanish period made it an unretinble enturcer of impartial rules, with only
weak, if any, controls on the actions of the elite. The checks and balances that the king
of Spain hoped te institute in the govemnment uf the colonies failed miserably, owing
in no small part to the distance from the mother country, the adverse selection among
the settlers in Filipinas, and the refative insignificance of the country. Hence the
natives’ complaint recorded by Bowring (vited in Corpuz [3]): “The governor-general
is in Manila {faraway); lhe king is in Spuin {Tather still): and God is in heaven {farthest
ofall).”

Examples abound from the early years of the conquest of the Spanish regime’s
reliance on exactions rather than contract. The tribite wus a compulsory head-1ax
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imposed on all natives {initially enther cash or kind, but later explicitly in cash). The
comprra on the other hand was anexsclion in the guise ol sale, in which encomenderox
atipulaled guotus for produce to be bought at o price they themscelves specified |4
Comimaodities were accumulated Tor the purpose ol supporting cxpeditions and
provisioning galleon ceews, The funiner practice essentially removed the certainty of
ownership overoutput. The foreed labour imposed in the podas ¥ servicivs (foreleuring
forests, constructing galleons, erecting churches, und rendering personal services to
the fraitocrucy, etc.) mude the supply of own-Jabour unpredictable.

In La indelenciu. Rizal recounts the easlier pertod of the conquest and cites the
number of disincentives to wurk and trade:

Is it strange then that the inhabitants of ihe Philippines should be dispirited when in the
face of s0 tnany calamities they could not el it they wonld ever see sprout the seed they
have planted, if their farms would be their graves, or il iheir crop would leed their
executioner? Whatis strange when we see the pious but impotent friars ol that time advise
their poor parishioners, in order to free them Trem the Lyranny of the encomenderus, to
slop work in the mines, 10 ubundon their indvsiries, (o destroy their lboms, poinling w
them heaven astheirsole hope, preparing them lor death as theis oaly consolution? { /0],

In unother article entitled “Filipino furmers™ [ Loy agricidtwres filipinos) for Lu
Soliduridud, Rizal points to the primary disincentives o prodoction en the pant of
Filipinocapitalist-farmers (to which his own family belonged}), which consisted of both
natural causes of uncertainty and the uncertainty in property rights caused by the lack
peace and order, 1he rute of law, and arbitrary exactions by the elite:

The Filipino furmer has to struggle not only with plagues and public calamities, but also
with pelly tyrants and robbers. Against the first, defence indeed is permitled: agains!
the latter, not always [10].

Sometimes, fortunately rare [sic] a compaitia volunie sweeps the province. Woe o those
who have enemies! [t is enough Lo he in the list of suspects for the heud of the squad 10
pick him up and take him to anather pluce without trial or filing of a complaint. Goodbye
farm and goodbye everything! Sce if alter this he will be encouraged 1o plant in other
islunds [/0].

A funherbarrierto the emergence of exchange institulions wus lhe insecurity of
property in the land. To begin with, in the early encomienda economy, there was no
landownershipin principle, all lands belonging to the king s estate. Naives were simply
assigned lots of equal size to cultivate, with usufruct rights. Again Corpuz (4]

The families were landholders, nat owners ol the fands they warked. The fands could
not be pledged as colluteral for loans or mongaged or sold toenable the families 1o engage
in allermutive occupations. Property rights in the pueblo luads remained in the king, so
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1Hat they were untaxed. For this reason the linds were ontitled w the assignees, The lack
of anitling requiresient effectively erssed the need Tuca land survey and cadastral system.
The pueblo lands remnioed untitled sind ensurs e yed during the whale ot 1he Spanish era.

The lock of property rights to their fields and the loss of mueh of the oulput from
cultivativa through various ohligations dulled orextinguished incentives on the part of
the Lillers for greaterelTerts and improvements in puebivagriculture, The mass of pueblo
families had no ovent savings, oF stocks o prodoce for irading.

In shert. even as suppressed exchinge and the subordinale position of the {ndiox
weakened the exchange-motive for the demuand for luw and state enforcement, the
supply of governance itself during the preater part of the Spanish oceupation was not
of the sort that would have epcouraged it. In such circumstances it was 1o be expected
that Filipinos would not generally gain confidence that formal institutions and legal
enforcement mechanisms could serve as effective and unbiaxed means 10 resolve
disputes and enforce contracts.

Conclusion

It 1s importunt to note how the suppression of trade with the rest of the world
removed an important external factor for the Spanish rexime o improve its kegad system.
As a tesult, the econumy lurgely developed without wo great u resornt to the law as a
supportto exchunge ~ indeed the luw would more frequendy prove a hindrance, either
because its contents did not match the facts on the ground {e.x., prohibitions on
trading. on land sales, and on lending and borrowing) ur because they provided the
pretext for often abusive and arbitrury behaviour on the purt of officials, whe did not
have to contract for what they could simply exuct.

Compeling against the legal system, on the other hand, were the older and more
tructable second-puny enforcement mechunisms for exchange, based on repeated
transactions, repulation, and frequently kinship, such as those the Chinese and the
mestizos hud long been accusiomed to, With the scope of trade limited, these informal
veputation mechanisms were beyond the pale of the luw but accessible and suited the
purpose for a level of exchange that was mostly loc.) in scale and limited in scope to
begin with.

Indeed, itis indicative that even by the time the country was opened up to world
trade and British und Americun firms had become uctive, there had been no great change
inthe manner in which these merchants operated: they largely internatised or mimicked
the pre-existing informal channels ofbuying goods, particularly in agricullure, relying
onChinese merchants who hud their own informul buying networks, oremploying their
awn provincial agents who acted largely in the same way,

By examining aspects of the formation of institutions affecting exchange, it has
been our hope to contribute (o that larger effort of understanding the evolution of the
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mnte generad attitudes of Filipinos with respect to stute inslitutions inp general. At least
(eonm this vantage, we {ind that during the Spanish period — which represents a large
slice of history —neither the demand northe supply couid be found for the establishment
of Large-scale impersonal institutions that would facifitate commerce and the enforecement
of contracts. The three crucial and intervelated variables in this institutional fuilure have
been the degree of openness to trade, particularly o foreign trade: the degree of
subardination of ordinary Filipinos in the colonizl political systent; and the luck of
guaraniees within the syslem against the umrammelled actions of the elite. The lirst
two reduced the demand for such institotions; the Jast acted oo the supply of credible
coinmitment,

As a resull, the mujority of 1the people then cume to regard government targely
asunabstraction, if nutan uctual burden, vacilluting between extruvaganlexpectalions
of the idyll of the law writ on paper, on the once hand, and the reality of ils fecklessness
and exactions on the uther,

Atilsbest, govermment came o mean Tor the Filipinoan institution that was buedensome:
al its wuorst, il was predatory. Al the same lime, thal 1t was incapable of promoting his
welluse, it deprived him of his liberty, and was in ever-present threat to his security. To
the Filipino, government became an institution w by avoided, for iy interests were
contradictury Lo his. People and government were estrunged from cich other, and the
bunds of community were dissolved | 3].

Corpuz’s words, il is well 10 remind vurselves, pertain to a historical past,
although it misy just us well have been taken from yesterday's papers,
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Abstract

The paper reviews the performunce of Philippine agriculture inan Asianconlexl.
It shows that domestic policies and instittional bottlenccks, rather than glohal
envirenment (or agricullurul trade, explain much oof the country’s comparalively weah
performance infood production. employment creation, spriculiural trade. and poverty
reduction. Peer governunce has also weakened Lhe sector’s capacily o respond
efficientiy tourbanization influences, especiully changes in consumption pateras and
land use vwing 10 the combined impact of pupulation growth, rising incomes, and
developments in information and technology. The “business as usual™ approuch to
governing agriculture and the rural sector heeds W be ubandoned in Favor of more
agpressive povernance reforms and stratepic investment aimed ! caising agricoliural
praductivity and suslaining gains in farm incomes, reducing the “cost ol doing
business” in rural areas, and taking advantage of opportunities for growth otfered by
globulization.

Keywords; Philippine agricullure, globalization, urbanization, domestic policies
Introduction
Production growth in Philippine agricullute during the Tirst four yeurs of this
decade averaged 3.9% a year, This prowth is quite respectable by the standards of the
previous two decades and of the major developing Asiun countries. The growth forthe

first quarter of 2004 is even more impressive: 7,75 compared with 3.3 tor the 1ing
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guarter af 2003, Does this performance reflect a structural departore from (he low-
growth path that characterized the sector in the 1980s and 19907 Putditferently. is this
growth sustainable?

The issue of sustainability is parsmount partly because the agricutiure seclor
contributes substantially to national income, employment, and poverty, The secior's
output accaunts for uboul a fifth of the Gross Domestic Product, while the total number
of people engaged directly in agriculture is over one-third of tetal emplayment. The
sector’s high share in employment. combined with s relatively low share in national
income, suggests though that labor productvity inagriculture is low compared with
the rest of the economy. Not surprisingly, the large majority—=614% —af the poor come
from this scctor {1 ]. Even puverty in urban arcas is partly an indireet ettect of poverty
inagriculture, i.e.,exireme deprivation or lack of livelihood opporiunities in rural areas
induces rural-urban migration.

The low produetis ity in egriculture, combined with a trade policy repgime that
eftectively inhibits importation of foud products, ranstates w high food prices, which,
in turn, reduce the purchusing puwer of houschold incomes. hurting especially the
poor. including the large majorily ol small farmers whe are netbuyers of feod. High food
priccs also put upward pressure on wages {since food is a "wage pood™). thereby
eroding the competitiveness of the countey’s domestic producers vis-a-vis loreign
producers. In successful cases of rural development, witpes rise as a result not ol high
food prices but of rising Jabor produciivity and increasing labor scarcity induced hy
sustained expansion ol employment opportenities in the cconomy.

The concentration of poverty in this sector suggests that an effective poverty-
reduction stralegy has 10 involve sustained cfforts to raise agricultural productivity
and farm incomes, tame increases in food prices. und ereate employment opportusities
for the rural population. Indeed, recent Asiun development experiences demensirate
that agricultural development fuclled primarily by productivily growth is key to
sustained growth and poverty reduction.

The challenge is to identify key drivers of sustained agricultural growth,
especially policy responses 10 the 1win forces of glooslization and agricultural trade
liberalization. By globalization, we mean the growing integration of economies through
the flow between countries of guods. services, capital, peopie. information, and ideas.
Not a few, including government officials. contend that these twin forces are a bane—
no! a boor——to the agriculture sector and the poor. The popular call is t protect the
sector frem import competition through @ reinstitution of trade barriers, especially for
so-calted “sensitive products.” kndecd, the domestic policy response has included
active participation in trade coalitions whose main objeclive is to secure protection fur
these sensilive products {(in the Philippine case, these are rice, corn, sugar, and meat),
while demanding removal of all furms of trade restrictions, domestic support. and
subsidies of developed countries to their agriculture sector.

Transuctions Natl. Acad. Sci. & Tech, Philippines 26 (2004)



Balisacen 225

But as the saying goes, there 15 no such thing us a Mree lunch. The policy posture
af protecting agriculture through import-limiting restriclions results in higher domestic
food prices. As shown below, foud prices are notably high in the Philippines compared
wilhthecountry’s major compelilors in the Asian region. High food prices are arecipe
for hunger and food insecurity, cspecially tor the rural population whose access o
infrastructure, technology, and credit is very limited. Perhaps not surprisingly.
malnutrition und hunger indicutors ure persistenily high in the Philippines compares
with Asian countries of similar income levels,

This paper attempts to identify key drivers of sustained agricultural growth und
rural poverty reductionin the contextof a globalizing world. The first section provides
an overview of globalization and Lrade liberalizalion in retation to agriculwural and
poverly cutcomes in developing countries. The second section then examines the
performance of the Philippinc agriculture seclor [rom an Asian perspective, specifically
focusing on the nature and consequences of the “rice problem.” The third section
moves onlodiscuss key drivers of ugricultural growthina globalizing and Jiberalizing
world. The fourth section gives the conctuding remarks.,

Globalization and Trade Liberalization: A Buneor a Boon?

Sustained agricultural growth, especially pro-poor growth, does not come oul
of a vacuum. Domestic policies and institutions play a significant role. And so du the
global trading regime for agriculture and the extenal forces ussociated with globalization.
indeed, as noled earlier, not a few contend that the twin forces of globalization and
agriculturaltrade liberalization are a bane — not a boon - to the poor in the Philippines.
The main argument, put simply, is that the country has ncither the broad infrastructure
(physical and human capital) nor the institutions (good governance) toeffectively gain
from the bexcfits that globalization and rade liberalization offer. Even more fundamental,
however, is the additional argument that, in practice, “free (rade” in agriculiure is not
“fair trade” since the developed countries continue to provide enormous subsidies 1o
their farmers (thereby limiting the access of developing countries to their domeslic
markets), while the develaping countries, including the Phifippines, have taken great
strides in fulfilling their part of the bargain (i.e., opening up their domestic markets).

Froman cmpirical perspective, is it the case of globalization and trade Hiberalization
tending to systematically hurt the prospect for food security and agricultural development
in developing counrries, including the Philippines? 1In what ways do these crode-—or
enhance—the welfare of the poor? What should the policy respunses Lo globalization
be? What institutional arrangements can be pursued it the nattonal and regional levels
to enhance the chances of developing countries to benclit from—and not be doomed
by—globalization and multilateral liberalization? These issucs arc admittedly complex
and not impervious (o impassionate discussions,
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(Globalization and poverty

Glebalization is not a new ccanomic phenometen. It has come i wiaves during
the past 150 years. The first wiuve, which occurred in the IB60— 1910 period, wiss
interrupled with the re-imposition of trade. capital, aod migration conteols that followed
the First World War and the Great Depression. The second wave, from 1950 w0 1980,
wilnessed the unprecedented integration wneag the developed countries, while mosl
developing countries chose o restrict their involvenment in loreign trade and investment.,
The third wave, which began in tbe Lute 19708 and continues to this ttme. has seen the
unprecedented participation of large develuping countries — China, Indin. Mexico,
Indonesia, and Vietnam among them — in foreign ruade und tnvestment.

The driving forees toward globalization have heen the advances in trunsport,
communication, and information technologies. Key innovations in transportation have
significantly reduced the cost of doing business in 1erms of time and money [2].
Between (930 and 1990, 1he real cost of ueean freight ansport fell by 54% , while that
ol air wansportation declined by 84%

The past 45 yeurs have also seen significant developiments in telecommunication
and computing. Rapid technological advances have led the real price of computers and
peripheral equipment to fall by more than 1G5 between 1960 and 2000 [ 2], Atthe sume
time, improvements in their computing and processing capabilities have resulted in
innovations in the different stages of the production process, which have translated
Lo further cost savings. The past 15 years have also seen Lhe exponential growthof the
newest formof communication, the Intermet, which has made communication dramatically
{aster and cheaper. Cheuper, faster, und more reliable telecommunication and information
technologies have reduced the effective distance between markeis, successfully
inducing rapid developments in financial intermediation and international trade in
gouds, services, und ideas.

The populur view uboul contemporary glohalization is that ithas led to increases
in inequality and poverty in developing {as well as developed) countries. The weight
of evidence, however, does nol suppor this view. There is simply no systemalic
relationship between any measures of globalization and household inequality and
paverty [3,4, 5). Some countries that opened up did experience increases ininequality:
uthers did net. What is evident is that developing countries whose economy grow
comparatively fust as they opened up did winess substantial decline in absolute
poverty. Between 1993 und 998, the number of ubselute poor in glebalizing devcloping
countries declined by 120 million, while paverty increased by 20 million in the rest of
the develuping world. Poverly reduction in China and Vietnam, in particufar, s
unprecedented in histury. The reduction is also strong in india (since the lute 1980s)
and other glubalizers in the region. While the Asian financial erisis reduced incomes
in the two worst hit countries, numely Indonesis and Thailand, the pains in poveny
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reduction during the past-quurler century of growth and trade liberalizalion have
largely remained intact.

To be sure, glebalization docs redistribule incoine among groups, There are
winners and losers, both among the rich and among the poor. There are risks, tag, as
demonstraicd by the Asian financiul erisis. The crisis resulted in currency devaluation
und higher food prices. which proved to be very disruptive to the poor, There is o lot
lo be said on the role of governance lo ensure (bat the risks asseciated with
globalization are mitigated, if not ahogether avoided. Globalization, forexample, will
result in job displaccment, even in apriculiure.

WTOQO agriculture negotiations

Globalization and the World Trade Organization { WTO) Agricullure Negotiations.
though quitc distinct developments, are intertwined. As noted abave, glabalization
pertains to the increasing integration of economies and societies through the Mow of
goods, services, technologies. finance, and information, The Uruguay Round/WTO
Agriculture Agreement's overall purposc is 10 correct and prevent restrictions and
distortions in world agricultural markets.

The Uruguay Round Agreemenl provided a framework of rules and sturted
reductions in protection and trade-distorting support, including agriculture. The
curtent Agreementends in 2004, but Article 20 of the Agriculture Agreementcommilled
members 1o start negotiations on continuing the reform beginning inearly 2000, In the
initial phases of the negotiations, the main issues were substantial reductions in tarifts,
domestic support, and exportsubsidies, althvugh other issues also acquired prominence,
Some countries raised non-trade concerns as an important area for negotiations, while
others (including the Philippines) insisted that special and differential treatment for
developing countries should be an integral element of agriculiure negotiations.

The November 2001 Doha Ministerial Declaration builds on the work already
underiaken in the agriculture negotiations, recenfirms and elaborates the vbjectives,
and sets timelines for the negotiations. In this declaration, agriculture becomes part ol
the single undertaking in which virtually all the linked transactions are to end by
January 2005. As in Article 20 of the Agriculture Agreemncnt, the Declaration atlirms
that the main objective is to establish a fairand market-oricnted trading system through
a program of fundamenta] reforms. The program encompasses strengthened “rules of
the game” and government commitments to substantially reduce trade-restricling
distortions, prominent of which are murket access restrictions, export subsidies, und
domestic support.

The Declaration makes special and differential (S& D) ireatmient for developing
countrics an integral part of the WTO negotiations, emphasizing that all S&D
provisions should be effective in enabling developing countries to teet their needs,
in particular, food security and rural development. It alse confirms that non-trade
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cuncerns — environmental protection, biodiversity, food sudety, animal healh, ete. -
reflected in the negotiating proposals alfrewdy submitted are 1w form part of the
negotiations, Moreover, it recognizes the prerogative of & member country 10 lake
measures for the protection ofhuman, animd or plant e, orof the enviconmeni at levels
iLconsiders appropriate, provided that these do notcanstitute arbitrary or unjustifiable
discriminution between countries, or 3 disguised restriction on international trade.

The wide range of views and interests winong member goveranents tmakes the
negotiations ditficult. Setting this Jifficulty uside, the benefits of open and non-
diseriminatory wwltilateral trading sy stems wre enormous. This is particularly the case
for muny develeping countrics whose economies depend on an inereasingly diverse
range of primary and processed agrivultural products thit are exported toan increasing
variety of markets, Moreover, freer trude regimes and betier government {ocus on
suppuort services would allow for amore ellicient resource allocation among and within
sectors of these economies, thereby providing an enduring foundation for sustained
rural growth, food securily. und poverty reduction,

In practice, realized benefits huve been much less than expecied. While developing
countries endeavored 1o meet the targets agreed upon under the WTO Agricullure
Apreement. many developed countries reneged on commitnients made in the Uruguay
Round. Nominal prutection en agriculiwre in GECD countries has remained high—in
tact, it hus increased in the second half of the [990s and wt the luen of the new cenlury.!
Domuestic support und export subsidies continae to be historically high it a number of
these countries. Moreover, muny developed countries—and, to some extent, also
developing countries—huve increasingly employed non-lariff barriers, particularly
sunilary und phytosanitary measures, as well as anti-dumping nieasures, more to
protect domestic interests rather than to address genwine buman heallh or industry-
injury cuncerns.

Giventhe aforementioned problems. itis iempting tosuggest that the Philippines
should withdraw from any future sgricullure negotiations, or that it should put back
trade meusures aimed at restricting entry of forecign goods competing with locally
produced goods. fronically, it would be a terrible mistake it the country does, Neither
would il be in the country™s best interest — at least lrown an etficiency ground —iw link
its reforms with the domestic policy stunce ol developed countries. In the sane vein,
its undue focus on global eoulition-building deflects much-needed aftention from what
essentially are domestic concerns. As will be explained below, from the viewpoint of
sustuined poverty reduction and food security, these options are inferior 10 a trade
regime of openness, no matter how impertfect the multiliteral trading system is ot the
moment,

" Nomingl raes of agncdhoral protecoon in QECH conuliies ose Drom 43% 0 1986 1w roughly
FU% at the turn of the century.
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Philippine Agricultural Growth and Poverty inan Asian Perspective

Prior 10 the country’s accession lo the WTO in 1995, the perfornunce of the
agricullure seetor was quite pathetic compared with those in other Asian countries,
During the period 1980-94, Philippine agricullure grew al a meuasly 1.3% a year. the
luowest amony the major developing Asian countries (Tuble |1 The growth was even
less tian the rate of population growih (averaging uboul 2.4% a year). The mediocre
growlh mirroered the poor performance of the overull economy.

In the period fullowing the country's accession o the WTQ, the country’s
agricultural growth improved to 2.4% u year, though this wis still pale in comparison
with the uverages for China (3.5%) und Victnam (4.2%), two of the most aggressive
globalizers in the Asian region. The ligure is surprisingly higher than the averages [or
Maluysia and Indonesia and comparsble with Thailand’s. Nele, however, that in bath
Mutaysia and Thaitand, the relalive importance of agricullure in national income had
declined substantially during the past two decades of rapid economic growth, while
in Indonesia, the Asian linancial crisis of 1997-98 lefll a deep puncture on the economy
and the agriculture sector.

Table 1. Average agriculture growth rates (% per year), 1965-2002

1680 - 1994 1495 - 2002
Pre-WTOAccession Post-WTO Accession
Malaysia 24 0.6
SriLanka 2 1.19
Indonesia 351 £74
India 4.12 .75
Philippines 1.49 240
Thailand 287 278
Nepal 336 254
Bangtudesh 229 341
China 516 3.30
Pakistun 412 352
Vietnam 3.24 4.25

Note: Data for Mulaysia starts only in 19715 Nepal in 1966; Victnam in 1986
Source: World Bank j6].

Viewed froma historical perspective, the growth rate posted in 1995-2002 was still
way below what was achieved during lhe height of the "greenrevolution™ period { 1565-

1980) when it averaged 4.1% a year. Indeed, during this period, the Philippines was a
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star performerinthe agricultusal growth sace in the Asian region. The period was marked
by the diffusion of modern rice technology and substantial public investment in
irrigation and other rural infrastructure, The tice sectorwas adriving foree in Philippine
agricullure. accounting for nearly one-fifth of total agriculiurat vuiput.

What Table 1 suggests is that, vontrary W popular claims, especially by many
nongovermmental organizations (NGOs) and inluence peddlers in government, the
country’s accession o 1he WTO could notbe acompelling reason far the comparatively
poor performance of agriculwre in recent years. All the other major developing
countries in the Asian region vperated 10 u similar global trading eavironment as that
ol the Philippines buthid signiticanty higheragriculiure and overall economic growth
rutes than that achieved by the Philippines.

Production growth could come trom cither expansion of the cultivisted area or
frem increuses inoutput per unitarea. The former is no longer u practical option for the
Philippines. Hence, output growth would have 1o come from productivity growth
through sustained technelogicul improvements.

A comprehensive measure of productivity growth is total factor productivity
(TFP) growth, This measure represents ouput growth net of the growth in all
productioninputs. Itis thus anappropriate indicator of efficiency {and compelitiveness)
improvement. The available TFP data for the 1970s suggest that the Philippines at that
time fared comparably with Thuiland and Todonesia { Table 2). However, the succecding
two decades saw productivity stagnating in the Philippines (0.2% a year), while it
conlinued to grow in Thailand ¢1.0% a yvar} and Indonesiu ( }.5% a year). China, on
the other band, enjoyeda very high TFP growth rate of 4. 7% per year during this period,
though the figures perlain to grains only. At this rate. it is not surprising that China
increasingly has become s major producer of eheap agricultural commoditics in the
world commodity markets. Alsa, at this rate. China could wetl afford to reduce tariff
protection for its farmers even before it ucceded 10the WTO without reducing furmers'
net incomes [71.

Table 2. Growth of total factor productivity (TFP) in agriculture( % per year)

Period China Thailand Indonesia Philippines
1970-1980 Na 1.3 1.6 10
1580-20001 a7 1.0 1.5 0.1

All Period 1.2 1.5 (.2

'1979-95 for China (covering rice, wheut, and curn only}, 198195 for Thailand, 1981-98 for
Indonesia, and 1980-98 for the Philippines.
Source: Mundlak et i, [R] for Indonesia. Thailund, und Philippines; Jin et al. 9] for China.
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As noted earlicr the low productivity growth inagriculivre, where the bulk of the
pourare located and in which they depend an tor incomes and livelihood, mirrors what
would be expected on the evolution of furm incomes, household incomes in general,
und poverty. As recent expericnces in Asia and ebewhere suggest, productivily
growth in agriculture exerts sirong direct and indirect influence on poverty and food
insecurity [5, 10, L1, 12]. Itis thus noLsurprising thut the progress in reducing hunger
incidence and malnutrition has been quite miserably stow inthe Philippines compared
with virtually all the developing countries in Asia (Tuble 3).

Table 3, Proportionof people who suffer frum hunger

Percentuge of children under 5 Proportion of the pupulution
years of age who are moderately below minimum level of
_and severely underweight dietary energy consumption
Couniry Early 1990s Latc 1994- Eurly 19905 Late 1Y50s-
Eurly 2000% Early 2(§)0s
Cambodia 40 45 43 30
China 16 10 16 Y
Indonesiu K] 26 9 6
LaoPDR X 40 X ]
Malaysia 23 18 3 -
Philippines 0 o R 23
Thailand 2% 19 28 I8
Vietnam 45 3 27 18
Bangladesh 67 48 35 35
India 53 47 s) 4
Nepal 49 Y 19
Pakistuan 38 3 A 19
SriLunka ¥ . x 3

Source: ESCAP[13], Figure 1.3,
Therice problem

The rice sub-sector is a microcosm of Philippine agriculture. Accounting for
ubout 20% of agriculiure’s gross value added, il is the single most important source
of livelihood umong small Tarmers and landless agricultural workers who make up the
bulk of the agricultural labor force (which, in turn, represents 409 of Lhe lubor force
nationwide). [tis thus not surprising that the growith trend in rice production roughly
mirrars that in agriculture,
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Afleraveraging 2% a year in the [980s, rive production picked up in the 1990,
growing al an annual avesage rate of about 2.8% . This perlormance was atteibutable
tethe rising real domestic rice price (despite falling world priceyund [alling reat inpul
prices, except wages. The onsluught of the El Nido phenomenon in 1998 caused nice
production to fall sharply by 24.2%  However, wtegually sharp rebound wok place in
the following year whenoutputrose by 37.84G . thereby permitting a positis ¢ productiom
growth for the decade.

Despite growth in recent years, the Philippine rice sector still performed poarly
compared with other countries in Asia, Yield toulput per hectare of land) is a crude
indicator of productivity, bul it usually is a reasanably sutficientcomparmive device.
Underthis measure, average rice yicld in the Philippmes ranked lowest at 3.2 vhaamong
the country’s neighbors from 200010 2002 (Table 4). The {igure is even lower than the
average for East and Southeast Asia combined and the average for all developing
countries at 3.7 and 3.9 vha, respectively.

The same story can be gleaned from the yield of corn, the country's second most
importanl crop in terms of s contribution to total agriculiural outpul and arca. The
country's average corn yield uf roughly 2,0 vl is the lowestin Asia, only two-thirds
that of the average forall developing countries, und only one-half that of China. The
Arroyo administration has paid much less attention to the development needs of this
seclor.

The rice policy framework of the government is to intervene heavily in the rice
sector 1o achieve the twin objectives of stuble and high prices for farners and of stable
and low prices for consumers. It has employed a variety of instruments-—aoutput
procurement, credit subsidies, lariffs and guantitative trude restrictions, provision of
rice subsidy to consumers., and public spending in research, irrigation, extension, land
reform, nther support services—to eftect these objectives.

Table 4. Rice and corn yield, average of 2000-02 (t/ha)

Rice Corn
East & South East Asia 37 26
Developing Counlries 39 o
Philippines 2 1R
Myanmar 35 20
VYietnam 44 23
Endonesia 44 28
China 6.2 4.8

Saurce: FAD Database [ 14]
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Of these interventions, perhaps the most cantroversiad unes have to do with the
operations ol the Nationa! Food Authority (NFAJ, the government's price and supply
stabilization arm in the rice sector. NFA has (unti! latety) the virtual monopoly over
internationa) trade of rice, the discretion to issue import licenses, and the mandate 1o
operate the marketing and price support operations of rice and corn. Its interventions
have been justified on the grounds that the world rice price is highly volatile and (hat
private traders extract monopoly profits from farmers during harvest season and from
consumers when rice is scarce, Virious studies, notubly by David [ 157, Rowmasset| 1 6],
and Balisacan etal. [ 17], have shown that these inlerventions hive in facl exacerbated
market failures, increased the volatility of domestic prives, reduced the wellare of both
consumers and producers, discouraged the private sector from investing inelficiency-
enhancing distribution and storage fucilities. and bred carruplion and institutionul
sclerosis.

Rather than paining from NFA operations, taxpiayers have in fact been in the
losing end. Roumasset [ 16] estimated the otal costs of price controls on rice iy 1999
to the tune o P49 billion: P3.7 biflion from forcgone laritt revenues, P13.5 billion from
foregone consumertax revenue, P7.9 hillion [rem toregone producer tax revenue, P63
billion from excess burden to consumers, and P3.3 billion from excess burden 1o
producers. In 1998, the financial subsidies to NFA amounted to over P& A billion. This
amount was far more Lhan the amount (less thun P1 billion) provided to agricultural
research and developmentinrice, which arguably yield fur higher social rates of return.
in recent years, the cost to the government and taxpayers of a PL income trunster Lo
the poor through the NFA’s genera) price subsidy scheme is tom P3 to P6 [ 18] .

Notwithstandirg the enonnous resources spent on NFA operations, domestic
rice prices are [ar higher in the Philippines than in wiher developing Asian countries,
espectally since the mid-1990s (Figure ). In the late 19905, following Uie ascension of
the country 10 the WTO, domestic prices soared, rising 86% and H)% higher than in
Thailand and [ndonesia, respectively. Inthe same year (1996), the Philippine nominal
wholesale price was almost twice (91%) as much as the world price. Given that rice is
the country's main staple, especially among the low-income groups. this high-rice-
price policy hurt the poor and contributed to the high incidence of mulnutrition in the
country. Clearly, there is a need to reexamine this policy posture.

In 1996, in conformity with the country's accession to the WTO, the Philippine
Congress passed Republic Act 8178, which lilted all quantitative imperlrestriclions in
agriculture except rice. In fieu of these restrictions, their tarifT equivalents were put in
place. Butbecuuse finding the tariff equivalent of aquantitutive restriction {QR ) is not
asimple exercise, the process led to "dirty taniffication.” Nearly all the commodities were
given tariff rates of 100 percent, even though the nomiral prolection rates of these
commodities, based on strict comparisan of domestic price and world price, were much
lower[15]. Inother words. the tariffs given were much more than the tariff equivalents
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"Husiness as usual™ vs, “strong reform™ agenda

To further examine the rice and agriculture problent. an enhanced it market
stinulution mudel of Philippine sgriculture, the Agsiculiural Policy Simulation Mode)
{APSM), was used 1o generate probabie cutcomes o a variety of "what il questions.?
T'wo cases are shown here: a bise scenario or the “business-ss-usual ™ agenda and a
“strany reform™ agenda, In the base case, QRs equivalent (o 50 percent larifT rijes are
maintained for the major sub-sectors of agriculture (Fiee imcluded). while public
investments in the sector continue at a slow pace, as in the 1980s and 1990, This
sitmulation roughly correspands e the status quo. The strong-reform sgenda, on the
other hand. is characterized by gradual liberali cation olugricultural trade — removal of
QRs and reduction of tarilfs over a five-year period - complemented by increased public
investment in support services, particularly irrigistion, R&D, and extension, This
roughly carresponds 1o Chana's “reforn: path™ for agricullure and rural development
(see,e.p., Huang etal. | 7). Some results are summarized in Tuble 5.

The business-us-usual simulation results suggest that yicld growth rates in the
medium ermare low by historical und international standards, Imports of the country™s
major stuples - rice and corn - rise significanily during the period. Poverty reduction
isslow, especially in rural areas, Furthermore. the low growthof incomes inrural sreas
compared witb urban areas induces subslantial rural-te-urban migration. thereby
accentuating population-related urban problems.

On the other hand, the “strong reform agendu” scenario suggests redueced
doinestic agricultusal prices arising from the reduction in tari{fs and removal of QR
Farm household incomes rise despite Lthe fall in furm prices owing o increases in
agricullural productivity brought about by a tnore aggressive public investment in
irrigation, R&D, apd information generation and diffusion. Furthermore, the impaeton
poverty is high in the medium term; poverty incidence in this scenario is lower. on the
average, by 10 percentage points than in the base case.

Clearly, in the Philippine case, the business-as-usual approach to governing
agriculture and the rural sector needs to be abandoned in fuver of more aggressive
reforms and investments gimed at raising agricultural productivity und sustaining
gains in farm incomes, reducing the “cost of doing business™ in rural areas. und tuking
advantage of opportunitics for growth offered by globalization. This should zlsu be
coupled with ensured accountabilily, improved coordination, and program focus
among agricutture-related agencies of the government. This is an imporiant area where
the NGOs, local governmments upd ¢ivil socicly shou d come in. They must play anactive
role in planning, implementing, and monitoring agricullural and rural developmeni
proprams. This would foster accountability and sustainability in the systen,

! For a discussion of the model, sec Asia-Pacilic Policy Cenler, Pathways 1o Sustained Poseny
Allevision: Agrarisn Reformn Communitics and the New Feononue Paradigni (repovt subimitted
1 the Food and Agriculture Organization, April 2002y [1v)
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Key Driversol Agricultural Development ina Globalizing World

As noled above, agricultucal growth and rural development is key o poverty
reduction and food security. However. this does ool take place in o vacuum, An
effective strateay 1o schieve itis one that is comprebensive, encompussing lhe entire
streteh of the supply chain, while keeping tocused an strategic arcas where potential
economic returny on investment (iime and moneys are high and broadly based. With
respect W praduction inputs, the issues of availability and quality, aceessibility and
alTordability, especially by smal! farmers, need w be addressed. Meanwhile, the
solution may reguire policy changes. privritization ol public expenditure prograns, and
the estublishment vr strengthening of national and Jocal institutions.

Access to modern scicnce and technolugy

There have been remeadous advances in agricullural science and technrology,
which, if fully harnessed. could aceelerate the growth of the aricullure sector,

The profile of agriculturul inputs has been changing and, ingenceral, the "quality™
has beendelerjorating - smaller farm sizes. degraded lands, extreme weather conditions,
and incidence of new types of pests and discuses. These [uctors notwithsLinding,
some countries have managed to increase signilicantly their sgricultural output
through technological improsements. In Thailund und China, the key Factor has been
the widespread use of modern plant varieties thai are high-yielding and resistant o
biotic stresses. Their expericnce suggests thal furmers are generally risk-neatral and
receplive to new technology, although also concerned about affordability and
profitubility.

On the other hand, consumer demand for (vod (i.c., food type and quality is
lurgely driven by income. Differentcountries demand dilferenttypes of food and high-
income consumers are willing Lo pay & premium (or guality, The R&D and extension
progrum must be able o respond to these demands. [t mustbe uble to inform producers
on the proper technalogy of producing different fond ftems of & certain quality.
Futthermure, post-production technologies designed to prolong the shelf life ol food
should be given high priority in the program.

However, financially viable and location-specific technologies tuke time and
resourees todevelop, Governmenls, as well as the privaie sector necd to invest in their
development and diffusion. The Philippincs has been underinvesting in R&D over the
past 20 vears. The country's public expenditure on agricultural R&D averages only
0.3% of GDP, way below those of Malaysiaf{ 1.1 %) and Thailund { |.6%). The norm [or
develuped countries, incontrast. is about 3% of GDP (v.g., Taiwan s averageis 3.4% ).

Alston et ul. [20] report very high internal rates of retum for agriculivrat R&D
n Asia-Pacific, averaging 49.5%. The sume order of magnitude bas ulse been found for
the Philippines {see Intal [21]). Tt is not surprising then that the private secior his
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assumed a more active tole 1 this arca such as in Thailand, In such cases, the
povernment’s role would be 1o direel R& D elTurts with consideration for the necds off
small farmers. and, if necessary, take on the slack. In other countries, the role ot
wovernment is 1o ereale a policy environment that is conducive to private R&D. Inthe
case of biotechrology, for instance, the government may have to broker dialogues
between opposing parlies or suppont studies thal objeclively evaluale the issues.

A technology-driven growth in ugriculture is possible only when the tural
poputace has the touls and skills necessary for modernization. Furthermoreg, investment
in cducation has reinforcing effects on poverty through health. nutrition, reduced
fertility rales, and higher productivity.

Extension systems, if of good quality, proy ide avenues for huntan develepment
and generate externalities to the entire sector. These twin objectives are achieved
through the dissemination of new techinologices coming out of ihe research system and
the feeding back of problems actually faced by larmers to the rescarch systems.
Demonstration farms, forexample, have beenused to integrate researcliand extension
processes. Recently, the trend elsewhere (e.g.. Indiad bas been toward setting up of
ICT-based en-fann resewrch that essentially completes the cycle of rescarch-exiension-
feedback-rescarch.

Access toland

More often than pot, labor is the pooar’s only usset and, for the most part, they
couldofferunskilled luboronly. Providing them access o lund will enable them Lo huve
command over anuther major factor of production. Note, though, that they will need
to be given secure property rights over the Jand. Insecure tenure creates uneernaintics
and leads 1o sub-oplimal oulcomes both for short-term agriculturel output and
sustainable development. Forinslance, it would notbe rational to plant perenaisl crops
nor invest in land development if the farmer is not secure over his tenure of the land.

Secure iand rights likewise offer opporiunity fur smoothing consumption in the
event of adverse income shocks, such ag when one 1s hil by a sudden upemployment
speil or by unatural calamity. Land isun attractive collateral thereby alfording its owner
access to formal financial intermediation. Studics on the Comprehensive Agranan
Reform Program (CARP) show thut, usa whole, the land transfer program has elfectively
increased the beneficiaries” farm productivity. real incomes, and rates o' physical asset
accumulation by more than those realized by non-benetictaries {1, 22]. Moreover,
childrenof land reform bencficiaries have sccumulaled human capital faster thun those
of nen-beneficiaries. The progress in poverty reduction is likewise notably faster in
agrarian reform communities (ARCs) than in comparable non-ARCs |23, 247,

These schievemenis have, however, come atahigh price. The unduly leng CARP
implementation has eroded confidence and certainty in rural tand markets, thereby
inhibiting much-needed private tnvestments. Henee, the program's implementution
needs (o be accelerated. Atthe same time, all possible avenues for achicving the equity
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goal of CARP have 1o be pursued with preater vigor and pulineal resobve. Toward this
end, itis imperative to expand the scope for community-managed land reform, as well
as other institutiopal arrangements that have proven effeclive inreducing poverly in
agrarian communities {e.2.. joint ventuses),

Access to rural infrastructure

Oftentimes, the ¢quality of exiension service is hampered by the poorstate of rural
infrastructure. [n additivn, deficient lurm-to-murket roads prevent producers Irom
bringing their raw agricultural produce to marke (s it urhan aveas where their products
couldcommand higher prices. Toooflen, thisexplainsthe lurge gapbetween furm pate
and markel prices. Furthermore, high transport and communication costs weaken the
employment-creating linkages between agriculture and the rest of the economy. With
high transaction cost, the potentially strong response of poverty Lo agriculture growth
and urban demand growth is muled.

Increased public investmentin rural infrastructure will have 1o be accompanied,
therefore, by reforms thal wilt efiectively liberalize land lranspost, inter-isiand shipping,
poricargo handling, and welecommunication, These policy reforms will bring down the
productian and marketing costs in all sectors, Atthe same Limne. increased privite sector
participation in road building and maintenance of upland areas should be encouraged.

Irrigationdevelopment

Agriculture is highly dependenton moisture. Unfortunately, natural sources are
unpredictable, at best, and very scarce, al worst. Consequently, farm incomes are very
unceriain atbest, and very small at worst. Irrigation development.apart from technology,
15 key to resolving the situation. Hence, it can be a major source of growth in the
agriculture sector. However, itis imperative that constraints to irrigation developmem
be immediately identified and properly addressed. Nhivid [25] describes the poor stale
of irrigation development in the country. Less than 30% of potential irrigable land is
served by an irrigation system. Worse, the present systems are very inefficient and
in urgent need of repair and rebabilitation.

Irrigation development should focus on small-scale, farmer-operated irrigation
systems (e.g., shallow tubewells). These are farcheaper {on a per-hectare basis), more
sustainable, and more Favorable for crop diversification, than the large systems
operated by the Nationa! Imrigation Administration (NIA). The cosl per hectare to
develop small-scale, farmer-operated sysiems is just about ane-third of that for large
NIA systems. The current NI A practice of irrigation development binds farmers torice
farming, rather than expanding farmers” options to move {0 more profitable crops or
farming systems. This practice effectively closes a very imporiuntavenue forJong-term
poverty reduction in rural areas.
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Incemtive structureand governance

Contrary 1o popular belief, farmers, even traditional farmers, do respond Lo
economic incentives, especially price incentives, Forinstance, Chinaii the mid- 1980+
exhibited dramatic growth inagricultural oulput mainly due 1o the institutionalization
of the household responsibility system in place of the old systom, where owiput in
excess of stute-determined guwola reverls 1o the stue and not (o the producers
themsclves.

Government musl Concentrale on ereating d Macrueconomic eny ironment thal
encourages investment. For instance, maintaining areasonably healthy public finance
reduces private investment risk. On the otherhand, an exchange rate policy that resuies
inan overvatued home currency penalizes the traduble sector. wherein the agriculture
sector is a prominent player.

There is also a lot to be swid about governunce, I the rules are nol transpareat,
and worse, if they lend themselves to subjective judgmen, then there are ample
opportunities for rent-seeking activities. Apart from distorting the demand and supply
situation and discouraging above-board truding activities, these raises the “cosl of
doing business™ in the country.

A very critical problem in agriculture-related government agencies—and, to be
sure, virtually in al) other public agencies, including both houses of Congress—is that
there is no system in place that atlows one to check whether the billions of pesos being
spent foragriculture and rural development programs are in factactually benefitng the
small farmers and fishers. Pulling in place an impact monitoriag system need not be
expensive il appropriate statistical practices are cmployed. LUis best that the monilurs
be independent of those who design and/or implemenl government programs, There
are many credible research organizations around the country, including stale universtties
and colleges {SUCs), that could be tapped to perform this task.

Woeli-targeted safety net progrum

While globalization is expected Lo be beneficial on the whole, it may also have
adverse effects on particular seetors. Resources will tend 1o be allecated to the more
efficient industries and away from sectors where the home country does nol have a
comparative advantage. In order (o address the necds of these seclors, governmentl
must implement a well-targeted safety net program, thereby containing political unrest.
The objective is to provide short-term assistanee and facilitate the re-tooling of the
affected sectors. The program should, however, be designed carefuily, ensuring that
itisincentive-compatible, i.e., unintended beneficiaries donot find it worth their while
10 preempt the program benefits, while the intended beneficiaries do.

Concluding Remarks

The recent resurgence of agricultura) growth is net a call for comfort. The
prablemsailing Philippine agriculture are far more serious and urgent than recognized
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so far by the national leadership and bady politic. The roots of these problems have
to do with the country's failure 1o secure sources of productivity growth and income
diversification in the rural economy.

Both domestic policies and institutions have constrained efficiency and raised
the “cost of doing business,” thereby blunting productivity growth and eroding the
country's competitiveness in the global marketplace. Rice, the population's staple
food, has berome more expensive in the Philippines than in other developing Eust
Asian countries, owing principaily 10 the government's ill-advised self-sufficiency
objective. Liberalizing rice rade enhances the welfare of the poor, especially the
landless workers and urbun consumers, although the short-term cost 1o the rice sector
intermsofreduced incomes and lubordisplaceinent may be quite substantial. However,
when this is combined with public investment in productivity-enhancing support
services (particularly R&D and imigation), rice trade liberatization is 2 win-win
proposition,

In addressing the pressing issues of today vis-i-vis poverty and food insecurity,
it is importani not 10 lose sight of the key lessons on agriculteral growth and
developmentin Asiainthe past half-century. One such powerful lesson has 10 do with
enabling the rural poor through policy, investiment, and institutional reforms that
enhance the efficiency of domestic markets and provide improved access totechnology,
infrastructure, and education. Thisenabling environment allows rural growth benefits
to be broadly based, thereby enhancing overall nutrition, human capital development,
and productivity and economic growth in the medium- tolong-term. Almostinvariably,
the successful cases of rural development and poveny reduction hive shown wenacity
inthe pursuitof efficiency-enhancing refornis. The key driverto these reforms has been
neither globalization nor agricultural policy in developed countries. Rather, it is—by
and large—the internal realization thut reforms are for the benefit of the country and
its citizens.

Globalization has its downside risks, but it also offers potentially enormous
benefits. Many developing-country globalizers have shown that those benefits more
than cutweigh the costs: thespeed of poverty reduction is, forexample, unprecedented
in China, Vietnam, and India. The challenge for the Philippines isto find the appropriate
mix of policies and institutions needed to exploit the benefits, while being on guard for
the downside risks. Forwitously, for agriculture and the rural sector, the aforementioned
key policy and governance reforms required Lo enhance efficiency (raise productivity
and income} are largely compatible with globalization as well.
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M. Victoria Carpio-Bernido and Christopher C. Bernido
Research Center for Theoretical Physics
Central Visayan Institute Foundation
Jagna, Bohol 6308, Philippines

Abstract

The current situation of Philippine education presents probtems and challenges
of staggering proportions. With old paradigms deemed insufficient, we present
investigations of new structures thal could boast effecliveness of the Philippine
educational system. These apply the key abservation that. Money is not the problem.
Culture is the problem. In particular, we address the questions: Whal programs can
foster the highest levels of leaming, creativity, and productivity while overcoming
severe constraints of poverly, low standards of living, substandard learning conditions,
and formidable culturai burriers? What programs can generate higher levels of human
development for a country by the cultivation of a healthy. cultured, and socially
tesponsible citizenship?

We present an innovative, differentiated, and target-oriented program for high-
impact multi-disciplinary leamning in the High Schoeol. Essential features include (1)
Parallel Leaming Groups (Modilled Jigsaw Strategy), (2) Activity-based Multi-domain
Leaming,{3) In-school Comprehensive Studem Portfolio, and (4) Strategic Study and
Rest Periods. The program, implemented since school year 2002-2003 ina rural privale
high schocl in Behol, proves to be a robust workable scheme even in its inilial stages,
It is student-teacher-administrator friendly and can easily be modified and adapted o
different levels of affluence (or poverty) of public and private high schoots, Although
implemented with the 2002 Basic Education Curriculum (BEC), the program s compatible
with other curricula. The program has resuited in the progressive enhancermnent of
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cognitive and affective leaming of students. with cach year's graduates, on the
average, excecding performance levels of the previous year. This is shown by external
checks of performance such as the number of students who pass the University of the
Philippines College Admission Test (UPCAT).

Kevywords: multidisciplinary learning, innovative strategies, secendary cducation
Introduction

Globalization has cone upon us. stuning n its swittness and breadth of scope.
The full impact of the phenomenon cannot even be seen yet. Nations hrace against,
or take advantage of. plobal market forces, rapidly increasing [ux of intercontinental
migration of human resources and transportof goods, waxing and waning of population
indifferent parts of the world, Rich and peor, young and uld, have quick and easy access
te tnformalion — imporant or trivial, usefui or harmlul. Now. more than ever, cvery
natien is forced to adapt to new conditions with the whole world in dynamic transition,

New standards of quality. With globalizalion, standards of guality of human
resources, products, and services are pegged with those of the most advanced nations.
Today, there is much less 1olerunee for medioerity. Nations that rise 1o the challenge
of quality performance and guality services march on to higher fevels of developiment.
Nations that waver gel mered in backwardness, deteriorating standards of living, and
humiliation inthe intemational community. No amount of excuses und blame throwing
can sugarcoat images of underdevelopment lashed on television and computer
sereens all over the world,

Education: A key factor. Education is universally acknowledged as a singular
lactor affecting the quality of a nation's humun resources, products. and services.
Membhers of the European Union and Japan, among other advanced countries, have
recently introduced significant retorins in their educational system to respond 1o the
needsof new und rapidly chunging economic and socto-political conditions. Universities
in Germany, aside from the traditional university Diplema and German doclorate, now
offer baccalaurvate, masteral, and ductoral degree courses similar to the shorer
educational truck of the US A, In April 2002, Jupan cut down from a 6-day tu the 5-day
school week common in the USA und Europe.

Intherace o produce highly skilled manpower for global needs, there is additional
pressure. There are highly publicized international standardized tests und measures of
perfurmance such as the Programme [or Internalional Student Assessment (PISA) of
tha Organization for Economic Cooperation und Development (OECD) and the Trends
in Internationa) Mathematics and Science Study (TIMSS), These tests are administered
every three years [0 15-year-old und 13-yeur-old schoolehildren, respectively, in
panicipating countries. Moreover, aside [rom these internutionul lests, therc is
publication on-line of the scores of all team members in elite tnternational competitions
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such as the International Mathematics Olympiad (IMO). These reflect the quality of a
country’s youth development programs.

It is clear, therefove, that no nation, advanced or underdeveloped. can ufford
o be lethargic or insensitive 1o the demands of the present times for qualite in all
aspects of human endeavor.

Coping with the new challenges of the 2 Lst century, especially for underdeveloped
countries, isdaunting, Withold puradigms seen to be insufTicient, itisa formidable task
o find new structures that could boost human development. Whut educational
programs cun develop a nation™s human potenbial t the utmost? Whal programs can
promote fullest growth, development, creativity. and productivity for the youth? What
programs can generile higher levels of development for a country by the cultvation
of a heaithy, cultured, and socially responsible citizenship? How can educational
programs take advantage of the powerful methods and tools of the social and physical
sciences, engineering, and high technology now so eusily accessible? How can an
underdeveloped nation overcome severe construints of poverty, low standards af
living, and formidable cultural barriers?

Innovative strategies. We talk sbout some innovative strategies for developing
science cullure and education in the Phitippines. Because these encompass multi-
dimensional problems that would require volumes for proper presentation, here, we
shall focus on small but significant parts for which we have come up with modest but
real and workable solutions.

Background Study

Present conditions in the Philippines

The current situation of Philippine education presents problems and challenges
of staggering proporiiens, It is clear that the educational system of the Philippines has
fuiled to advance human development and improve living condilions. On aniniernational
scale based on the 1999 Human Develapment Report published by the United Nations
Development Programme {UNDP) | . no province or region in the Philippines, noteven
Metro Munila. may be regarded as having high bumun development, Two pravinees,
Lanao del Sur and Sulu, fall in the category of low human development, all the others
are in the medium category'. In the area of basic education, the Philippine Human
Development Report (PHDR} 2000 (2] notes that, despite Lhe country’s high literacy
nrile of 94.6% , the Philippines manifests low levels of student achievement both in
stundardized international tests and national assessments:

' Measures of human develupment are given in lerms of the Human Development Index tHDIy.
Compurations uof the HDI include life expectancy, lierrey and enrclment, and real per capila
income (2]
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»  The Philippines ranked 39th oul ot 42 pasticipating nations in the Third Intemationad
Mathematics and Science Study (TIMSS) released tn 1996, Inthe Lest, Sinpapore,
South Korea, Japan, and Hongkong were the top scorers. 1Tighly industrizlized
countries such as the US A the United Kingdom, France and Germany were near
the median grade. The Philippines’ Southeast Asian neighbor, Thailand, runked
just above the USA.

s Inthe TIMSS-Repeat released in 20000 the Philippines ranked 36th of 38 in both
Science and Mathematics.

= Inthe IMO 2003, the Philippines placed 79" out of 82 panticipating countries, with
a Team Score of 9 points out of a possibie Team Score of 252 points (3).

¢  [nthe Nationa} Elementary Achievement Test (NEAT) and the Nationa!
Secondary Achicvement Test (NSAT) administered since 19942, on the
average, Grade VI pupils and senior high schoo! studenls gave correel
answers to fess thun 50 %0f the given questions. In the 1996 NSAT, if 50% is
uscd us the passing mark, only B.36 of public school students in Metro
Muanila passed the test.

What are the immediate causes ol the low achievement of Filipino schoolchildren?
Studies indicate the factors that affect the quality of education in the Philippines.

1.  Teachersareill prepared in both subject matter and pedagogical skills. “The
poor quality of basic educativn is merely a downward transmission of the
mediocrity pervading the country's entire university system, which is the
ultimate source of elementury and high school teachers [ 2].7 The 1998 results of
1he Licensure Examination for Teachers (LET) showed mean scores of only 38%
forelementary, and 43% for high schoolteachers | 2]. Furthermore, a 1998 study
of the Science Educativn Institute (SEL}, Department of Science und Technology

* Prior 1o the NSAT, there was the Mational College Entranee Examination (NCELE) from

1973 to 1993 and abolished by Republic Act 7711 in 1994,

¥ owww seidost.guv.phfsurvey/pdf. The guvernment has underiaken stronger measures lo improve
teacher quality especially in the basic sciences and mathematics. DOST gives special scholarships
o those laking Bachelor of Secondary Education mayor in Physics, Chemistry, and Biology. There
is ubso Project RISE (Rescue Imilialives for Science Education} lor implementation in 1998 - 2003,
due in part W 1the poor performance in the TIMSS. However, the puor performance in the TIMSS-
Repeat wus again a disappointment. £t is also worthwhile to mention here a troublesome paint. In
the 2002 LET, the field of specialization of the physical sciences included physics, chemistry, and
general science. With such a mix of broad subjeet areas such us physics and chemisiry. most quesiions
could not be otherwise but rote-style. One of the authors of s puper (IMYCB), as o physicist and
2002 LET examinee, noted that passing the physical sciences area may not mean heing gualified
o teach eirher physics or chemisiry.
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(DOST) found only 80% ol muath, 34% of chemistry, 274 of physics, 44%% of
biology. and 42% of general science teuchers qualified to leach (wilh a full
undergraduate cdocuation/scienve nijor) (4]

Classes in public schouls are fairly large, with an gveraee class size ol 301in
high schools [ 2], Some classes have over 70 and even o hundred students |51,

There is aserious lack of texthooks, instructional materials, and laboratory
equipment. In 1999, in clementary schools the per pupil book ratio was (533 (o1
one book per three pupils) in Scicnee, For the bigh schoul, the ratio wus (.13 10
Science, (L1 | in English, (.15 10 Muthemaries [ 2],

In many ureas of the Philippines, poor living and learning conditions prevail
(ack of electricity and running water, pour hygiene, und luck of, or substandard,
classrooms in rurat areus) | 2).

Anoverloaded curriculum is seen us amagor factoratfecting achievement levels
of schoolchildren. For example. the Philippine science syllabus contains more
topics thun the syllabi of high-performing nations in the TIMSS. Too many topics
ure covered at the expense of mastery of skills and greater concept understanding
6.

The medium of instruction isseen as a problem [ 2] There is the dilemmain the
Philippines al present of, on one hand, [acilitating learning by using the national
tanguage, Filipino. or the local regional lunguages. for instruction and. on the
other hand, festering mastery of English as (the emergent world fnguea francad.
Article LY, Section 6 ef the 1987 Philippine Constilution mandates Filipino to be
the medium of instruction. However, present educationy] proprams foilow the
1974 Bi-linguul Educalion Policy stipuluting the medium ol instruction as English
for Mathematics, Science, and Commuunication Arts and, for alt other subjects,
Filipino is the medium of instruction. A newly released 2003 Departinent of
Education (DepEd) Order now advocates use of English in all subjects exeept
Filipinoatfter noting the poor English skills of graduates ot the whole educational
system. However, compliance with this new order may not be immudiate.

The PHDR 2000 shows the hierarchy of quality of schools: private sectuarian.

followed by private non-seelarian, then the public schools. Some private seclanan
schoels offer quality education comparable with the hest schools in the world. There
are, however, top-performing special public schools with science-ariented corriculi,
These are the science high schools established by national and city governments.
These have larger budgets than regufar public schools, and enrolment is limited and
highly sclective. These schools generally follow the curriculum of the Philippine
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ScienceHigh School and produce highachievers. in Bohol. forexample. the Tagbilaran
City Science High School, established only in 1996, runked {irstin the provinee inthe
2000 and 2001 NSAT.

It is evident that there are excellent schuols in the Philippines. There are schools
whose graduates go on to geoed universities in the country and abroad. Several
praduates of the Philippine Science High School have pone onto Princeten University,
Haurvard University, and other (op universities in the US A. There are students who gel
medals 1n international mathematics competitions, science and technology fairs,
debates, musical and art competitions. However, “the problem of basic educationis not
really about developing an elite that can be showcased: it is about improving the lives
of many wha, for better vr worse, are relegaled tu the public school system™ | 2). This
1s especially urgent inasmuch as the distribution of enrolment i public and private
schools, according o level, are 90% in public and 1U% in privale elementary schools,
60% in public and 40% in privaie high schoals, | 5% in public and 85% in private colleges
and universilies.

The Philippines faces the grim scenaric of an incfiective basic education system,
producing every year thousands of young pecople with low levels of competence,
[unctiona} literacy, and sociaf responsibility. For example, consider the fourth year
level, of homogeneous grouping, in a sample high school. ITthere are [our sections of
40 students each, the present state ol basic educativn may give a generous estitnate?
of 35 of the honor section, 20 of the second, 15 of the third, and 10 of the last section.
becoming functionally literate when they finish high school. This leaves 50% or 80
students graduated at low levels of proficicncy. Considering that a [998/99 census
pives 5 million high school students |2], a rough estimate gives 625,000 students
praduated each year who may not be functionally literate, and at worse, may be a burden
to society. In four years, 1999 - 2003, neglecting yearly rise in enrolment, the number
accumuijates to 2.5 million underdeveloped tow productivity graduates. And Lhese
numbers will conttnue to increase if there is no reform of the system.

Major Referms in Philippine Basic Education,

For decades, the Philippines had been conlinually eonfronted by the problem of
basic education and the development of its human resources. How shall the couniry
attain the fullest possible growth and development of its youth? How can its
educational system produce gradustes whe can contribute in real terms to the
country's progress and development? More specifically, questions asked betore and
still asked now are: “What kind of Filipino do we want to develop? Are we going to
educule the masses or pour our resources on the few inteliecival elite who will becorne
leaders? Shall we educate for Lthe individual s sake or for society? [7]” Thereis a follow-

* Nole, this is o generaus estimate since, one could gatrapolale from the B.3% in Melro
Manilu passing the 1996 NSAT with scores 50% amd above.
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up question: Have we poured out our resources to train our imtelleciual elite only
to have them migrate and use their training in the advanced countries? (Compare the
per pupil operating cost of P 36,899 forthe Philippine Science High School at Ditiman,
Quezon City. and P 1,396 for regular public schoots in 1996 [2].) These questians are
difficull to answer and are broad in scope. In the Philippine context, they musl also be
solved in a country burdened with poverty, underdevelopment, and billions of dollars
in debts.

In Philippine basic education 1999-2004; Analvsis, reconunenduations, wid
JHans, an essay in the PHDR 2000, A. Gonzalez notes the poor pupil performance in
national assessments and the “failure to get vut of the groove (of almost three decades
now) of achieveinent at the 50 percent level (half of what is taught in the preseribed
syllabus)[2].” This is despite the fact that, in this period of thirty yeary, there is no
dearth of measures undertaken by the Philippine government 1o rcform or revitalize
basic education in the country. The Educational Decree of 1972 reorganized the
country’s educational system based on findings of the Presidential Commission Lo
Survey Philippine Edueation (PCSPE). Ten ycars later. the Education Act{EA) of 1932
gave ablueprint for achieving nalional goats through & reformed educational system.
The New Elementury School Cumriculum (NESC) was implemented in 1983, Then the
change in government in 1986 and subsequent ralification of 4 new constitution, the
1987 Constitution, redefined the goals of education and emphasized vulues formation.
The NESC was mainlained, while a New Secondary Education Curriculum (NSEC),
fallowing ohjectives set in the EA of 1982, was implemented in 1989, At present, the
NESC and the NSEC are being scrapped. Attention is on the 2002 Busic Educalive
Curriculum{BEC}implemenled in public schools inthe School Year{SY)2002-2003, The
2002 BEC, perceived todiffer radically compared with the NESC and NSEC, responds
torecommendations of the Presidential Conumission on Educational Reform{PCER)in
its repont. Philippine Agenda for Educutionul Reformn, published in 2000 [6].

Clearly, the measures taken so fur by the Philippine povernment, in the period of
thirty years mentioned above, have been reinarkahly inadequate orineflective, Infuct,
instead of improvement, a continuing retrogression is perceived. The PHDR 2000, in
offering policy recommendations, paints a blcak piclure of having “to pull basic
education outof the deepening rut of mediocrity in which it finds itselt{2).” At present,
the 2002 BEC claims to cantribule loward a betler solution to the many- fuceted problem,
However, it remnains controversial and the private schools are slow to implement the
new curriculum, There is confusion over the new cuiriculum exacerbated by the DepEd
itself. Afterayearofimpiementation ol the 2002 BEC in the public schools. already the
DepEd has changed the implementing guidelines forthe 5 2003-2004, on short notice,
with significant changes of time allotment and grading system compared to the S Y 2002-
2003 version [8]. The perceived instability casts more doubt on the efficacy of the
reform.
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The dismal sitwation of Philippioe basie educaton could rematn for miny iuee
years. In 1994 there were 12 miblion elementary sehool pupils and S million high schoul
students, and the nambers are increasing every sear. Peblic education costs exeeed
availabie funds from governmentand Foreiginaid at mvind-boggling amounts. With this
cumie problems of shortage ol classrooms and instructiomtl masterials, Moreover, poor
guality graduates of the basic edugation ssatem and the mediocre performanee of
tertiary level schools add vearls o the numbers of il prepared tcachers.,

Cultural Factors

Poverty of a nation leads o lack of qualits human and physweal resourees that,
in turn, leads to low quality cducition, which lewds back to poverty. Can this vicious
cycle be broken? Is it a mutter of money!? One way comntenly subscribed o by
governments is o pet massive lureign leans. [However, in the Philippines, as in many
olther peor countries, this has failed (o bring ubout desired results, Indecd, these
countries have only found themselves withoutsignificant economic improvement and
deeply mured in foreign debt.

Are there hidden [actors'? An examination of the series of bational programs for
reform of the Philippine educational systen in the past thirty years reveals laudable
efforts of the government, an paper. In terms of conceptualizition, design. target
culcemes, and implementation schemes, the steps taken by the Philippine government,
whelher in curricufum reform or education budget altocation and finance, scem nolonly
reasonable but also workable, However, the dismal results are always contrary to
expectations. Has the effect of sucio-cultural Tactors been grossly underestimated?
What specifically are these socio-cullural Factors? Are there aititudes and preferences
uniguely Filipino thut hinder the efficacy of educational sy stems and teaching methods
devclopedin the West? The Philippine Department of Education (DepEd)has received,
and continues {oreceive, substantial foreign aid and loans from the US A, the European
Economic Community, japan, and Australia [2]. Aid usually comes with
recommendations for adoption of certain pedugogical strategies. and traicing of
Philippine educators in the methods, used in the donor countries, Are these methods
suitably adapted to the situation of schovls and students in an underdeveloped Third
World country such us the Philippines?

Money s not the problem; culture is the problem. With the successive failure
of measures taken by the Philippine governinent, it is indeed urgent to look into the
Philippine people themselves, for the government and the bureaucracy reflect in a
significant way the behavior of the people. In the final analysis, the breakdown of
implementation may be traced from the Lop to the bottom of the delivery system from
the President, to the Depurtment Secretary, to the rank and file of the Department, io
the simple teacher in a simpie classroom in some far-flung area. Then, too. the
communities in which the schools are situated form a strongly influencing fuctor uas the
immediate social milieu,
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in an analysis of the intellectual development of Valtaire, it is noted that, tor
Yoltaire | 9] {underscoring ours},

1 gel w know the inhabilunts of w country, the critic must work inthe same way.
1Te musd fisstanalyze the natnre of their thoughi. the quality of their action, the
vodl which their action 6 designed o uelieve, and the modificarions which are
introduced intes their manners, theiv ares, their institwtions, their seience; Ihen
he must reduce theirinteliectual activities with theirereative resulis to some sort
ef common denuminator.

[ the Philtppines, such un undenaking would be very usedul, [hs important, and
urgent, o look at the etfect of eultural tuctors in considering any edocationul reform.
It is not casy. and may be offensive (v the Philippine people themsclves, but it is
necessary if real change for progress is o be achieved. In any case, it should be a
consolation (o know that g new cultire can be developed, assimilating the good parts
of the old, while generating new attitudes and behavior te cope with new conditions.
Here we mention examples of values and attitudes of Filipinos in general which may also
manifest in DepEd officials and personnel, school administrators. leachers. and
students. We highlight them singly for emphasis even if the attitudes are related,

¢  Culturcofdependence. Several generations of Filipinos grew up, and are growing
up. aware of massive government loans to finance the development of ihe
country. Large-scale infrastructure development such as highway networks are
built by foreign construction companies even as the country produces hundreds
of civilengineers and road-building is, by now, ancient technology which should
be done by anation’s ownengineers. Many governinent buildings are construcled
from foreign aid or foans granted by countries such as Japan and the USA.
Schools and universities run by internationai religious orders get substantial aid
from their respective Mother Houses in the advanced countries. There may be
tov many nice buildings around with plagques indicating grants from JICA,
USAID, among others. Althoughitis well to appreciate such foreign aid. several
generations of Filipinos may have grown with the mendicant attitude of seeing
progress made possible only with foreign loans and grants.

On a smaller scale, habits and preferences of different social classes
{especially the middle classes) in the Philippines are quite different compared
with that of advanced countries. For the former, parents, siblings, or even maids
may dothechild's homework or school projects to help the child. Inthe advanced
countries, children are naturally encouraged to be independent, to do their own
work and to do it well,
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Underdeveloped virtue of henesty. There is rampunt cheating in schoolwork,
examinations, e valuations, and theais work. The mostrecent high-profile case of
cheating 1 leakage in the 2003 Bar examuiations for lawyers. There is also
anecdotal evidence thata number of sehool reports and duta, required for school
permits and DepEd evatoation, are unreliable. Moreover, the Philippines is
“blucklisted™ with rampant pirgcy and violutions of international intellectual
properly laws. There is alse the widespread production, sale. and purchase of
fuke merchandise assuming iniernationally well-known brand numes.

Lowstandards of quality. This hus been referved o as the prwede ne yan attitude.
There is a luck of importance given to a job well done according to external
objective standards, In the education sector, textbooks and instructional materials
are generally of Jow quality. An interesting example of low quality instructional
tools came up inan actual laboratory lesson given by one of the authors (MVCB)
on precision and accuracy ol scientific measurements. We discovered that many
rulers sold n stores differ in measurements somelines by as nuch as two
millimeters.

Skewed priorities. In considering she gouals which the Filipinos™ actions are
designed to achieve. we observe importunce placed on persenal or filial
advancement over nuational progress and development, There is an obscrved
lack ol mutivation for geod citizenship.obedience w the law and diligem
fulfillment of dutics und responsibilitics for the general welfare of the entire
nation.

There s ecmphusis on invmediare returns over solid long-term benefits, The
anticipation of finished products and “turn-key™ infrastructlure overshadows the
important part of the step-by-step pracess of preparation, construction. lesting,
and improvement. This is true net only for infrastructure and government
programs but ulso for scholarly work. Forexample, itis common knowledge that
the sale of ready made theses and dissertations s a thriving business.

Poor concept of time and discipline in keeping schedules. “Filipino time.,”
“whole-day™ meetings, drama rchearsals, and music practices {with much time
spent vn interpersonal catehing-up und gossip). cluss periods consumed in
homilies and slories are connonly observed.

Such values and attitudes that lead to dysfunctional behavior in the Philippines

have to be considered for an effective educational reform. Teachers and students
exposed daily to shoddy workmanship and non-professional behavior generally think
Lhis is the norm. The maller of skewed prioritics could very well be the reasen for
rampan! graft and corruption in govermment and the bureaucracy (including the
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Department of Education), and fraud and dishonesty in the country™s husiness seetors
{including those involved in the manufacture, publishing. und sale of educational
materials), Dependence and parasitism are also encouraged by tolerance of cheating.
and low levels of henesty, even of schowl afficials and teachers in tlimes of tocul and
national testing and evatuation such as the NCEE orthe later version, the NSAT. Thure
is anecdotal evidence that various gimmicks are resorted to in order W nerease school
or division scores. These include allowing only selected students to lake the exam, or
encouraging “sharing” of answers by honor students with slower vnes.

Checks and inhibitors shauld be integrated with any program lor educutional
reformifitis not to break down just like all the ather programs given in the earlicr part
of this paper. An obvious historical analogy is the system of check und hulunce in the
US government system comprised by the executive, legislative and judicial branches.
This system incorporates the assumption of naturitl human weaknesses.

CVIF Dynamic Learning Progran:: A Low-cost Viable Solution

Considering the present condiiions in the Philippines, is it possible 1o huve i
tow-budget yet effective educational program that;

Is suitable for large elasses comnman in the Philippines”

Requires a smaller naumber of ex1books?

Requires less science equipment’”’

Reduces teaching personne| requirements?

Is less dependent on the abilitics and personalities of teachess?

Has built-in checks of dysfunctional bebavior observed in Filipinos?

Itis possible. In the Tollowing seclions, as a micro-level prototype and springbound
for larger scaie selutions, we describe soime salient [eatures of u new learning program
implemented since §Y 2002-2003 in a rural private high school, the Central Visayan
Instituic Foundation {CVIF). tormerly the Central Visayan Institute. We cruphasize,
however, that with the magnitude of the problem of educution, solutions are naturally
multi-dimensional and what we present here can only be a fraction af what we ure
actually doing. In particular, we focus onstrategics Lo improve scholaslic achicvements
in a progressive manner withno short cuts, Many cultural fuctors and development of
new attitudes are intrinsically integrated with the strategies for academic work. For
brevity, we shall mention these attitudes whenever appticable und not in a scparale
section.

* Ax distinguished from schools acerediled by the Philippine Accrediting Assoviubon o
Schouis, calleges and Universities (PAASCU) which eajoy o certain depree ol autonomy foom
lhe Department of Education.
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The CVIF is located in Jagna, 2 tlown with a populution of about 24,000, in the
province of Bohol, 63 kilometers southeast from the only city of the province,
Tagbilaran City. The CVIF is among the private schools under the supervision of the
DepEd, Division of Bohal*, which in turn is under the direct supervision of the Regional
Office for Region VI (Central Visayas Region)in Cebu City. Iy 1999, the CVIF wux
nearing closure and suffered from ail the problems mentioned in the PHDR 2000, These
include large classes, lack of updated textbooks and instructional materials, teachers
lacking proficiency in subjeet matter and pedagogical skills, poor learning and living
vonditions ina rural community, and lack of funds (tuition fees were P2 400 per vear).
At the CVIF. seemingly overwhelming dilficultics had 1o be tackled one by one, ina
ditficult-case scenario, until positive resulls could be observed, In SY 2002-2003, inun
cffortto fast-track improvements, the CVIFjuined the public schools inimplcinenting
the 2002 BEC, However, new features were introduced al C VIF so that the whole scheme,
which we call, for brevity, the CVIF Program, could address multi-pronged problems
inamore effective way,

The CVIF Prugram developed out of our actual vbservations and firsthund
experiences for more than four years as principal, consultant, and/or classroom teacher
handling General Science, Chemistry. Physics, and Geomelry inscveral sections in the
first, third. and fourth year levels. The program makes use of many ideas of ¢lassical
and modern pedagogical theories while maintaining a prapmatic approach. The theories
were adapted, developed, and used with real classroom problems iy @ non-urbin
Philippine setting, reflecting the conditions and cultural factors described in carlier
sections. For example, we worked subject lo the constraint typicul in rural setlings: low
cducational levels of parents. {For SY 2003-2004, with 439 CVIF student respondents,
the highesl educational level reached by at leasr one parent vr guardian showed
52.84% post-high-schoel, 38.95% high school, and 8.20% pre-high-school.) This factor
ts important in the school’s program for enhancing language learning abilities of the
students,

Afterits second year of implementation in S Y 2003-2004, the CVIF Program hus
proveniobe arobust workable scheme. Since most classroom problems we encountered,
and offered solutions 1o, are also present in public schools, the program may find
application there, perhaps with suitable modifications. On Lhe other hand, affluent
private schools, with bigger budgels and more access 1o high technology, can easily
enhance the model for marked gains in performance®. Moreover, although the CVIF
program was implemented with the 2002 BEC, the program is simply a platformthat can

® It may be of interest to the reader that the authors considered distinguished physicists and
mathematicians as models of effective self-learning and sophisticated abstract thinking when
they were in the high schoo! swge. Exampies ure Richard Feynman and Freeman Dyson. We
sludied their learning styles for application in the education of gifted children in our school.
" We do nol. hawever, exclude application, in  suilably madified form, to clementary
schools.
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accommedale differentcurriculasuch asthe 19848 NSEC and special seience curricula
Tor science high schuols,

Initial focus on the high school. The CVIT Program was developed and applied
in the high school™, In the Philippines, high sehool covers the ages 1310 [7 years old.
This is the adolescent stage characterized by signilicam physiological changes and
achicvement of mental maturity. The high school stage coincides with Jean Piaget™s
last stage indevelopmentiheory - the formal operations stuge | 10]. During this stage,
Lhe young person typically develops complex logical thought processes andis capable
of abstract thinking. As he reuches the Later adedeseent stage, most of the additional
mental structures pecessary for logical, mathematical, and scientific reasomng wre
completed. In the affective learning domain. it s during this period that the voung
adoleseent especially anticipates adulthoud and professional life,

Limiled vfticacy of traditional schemes. Present conditions in the Philippines
severely duninish the efficacy ol traditivnal teacking methods developed in the West

heciause:

. Clusses ure simply oo large. 1o advanced countries, there are 15 (o 25
students perelass, Most private schools in Philippine urban arcas typically
have 30+ or even dU+ students in cach high sehuol cluss. Publie schouls,
as mentioned earlier, have even larger numbers. ltwould he very dilTicult,
even for excellent eachers, 1w monitor the progress of all the students in
a large class. In general, the fast learners, or hugh profile, self-conlident
students dominate in farge clusses handled in truditional ways,

. Truditional teacher-centered methods generally hoil down to the lecture
style in day-to-day practice during the school year, This fusters passive
learning that is o dependent on the abilities of the teucher. Morcover,
teachers unprepared with the lessons for the duy, or faced with unruly
studenls in large classes, resort (o homilies or stories. Moreover, nating
the number of unqualified or poorly prepared teachers, the heavy
concentration of lectures and speaking on the parl of the teacher boosts
the trunsmission of wrong ways of thinking und poor language skifls.

. In a couniry where there is a cultere of dependence, students ure more
prone todepend on the teacher. classmates. und relatives for their learning.
There is adiminished motivation o analyze problems on their own, and do
deep thinking on imporlant topics.

Truditional schedules of classes ure consirained by the number of sections and
available teachers to have science and math classes towards nountime or in the

afternoon. These are non-peuk hours for learning when students may be hungry, tired,
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and generally restiess, especially in a tropical country such as the Philippines, {See the
prototype class schedule for public schools given by the DepEd on the following page. |
We now introduce the important components of the CVIF Program for Dynamic
Learning. Some features are notentirely new in the sense that they have similarities with
the Individual Instruction method or Personalized Education Program implemented in
schools such as St. Scholastica’s College |/ 7} and the Poveda Learning Center | /2]
in Metro Manila, respectively. This is also tree for schools applying the Montessori
method. However. such programs are known to be expensive due to the cost of special
instructional materials and modules. Indeed, teition and other fees may reachuplo P
60,000 and P 80,000 per year in these schools. In contrast, the CVIF Program has been
observed to raise achievement levels of students even as they paid tuition and other
fees of P 5,795 for the whole school year 2003-2004. Thisis why we propose the Program,
or suitable modifications thereofl, as a low-budget alternative.

Table 1. Prototype classscheduieshowing the increast in the teaching time in Seience
TtoTIl.

Time Subject
6:40-7:40 MAPEH
T1:40-8:40 English
B:d0-9:40 Math
946355 Recess
9:55-10:55 TLE
10:55-11:55 Science
11:55-12:55 LunchBreak
[2:55-1:55 Filipino/EP
1:55-2.55 AP

Total number of hours: 8 h
From: DEP ED OrderNo. 37, 5. 2003: Revised limplementing Guidelings of the 2002
Secondary Education Curriculum Effective School Year 2003-2004,

The essential components of the program given here are (i) Parallel learning
groups, {ii) Activity-based multi-domain learning, (iii) In-school comprehensive
student portfolio, and {iv) Strategic study/rest periods.

Paraliel Learning G roups (Modified Jigsaw Strategy)
A very important component of the CVIF Program is the parallel learning

groups. This means that three sections of a given year level have the same subject all
at the sume lime. {See the sample Class Program (Tuble 2) on the following page.) The
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inmediate question would be how one teacher could hundle all the science classes if
they are conducted at the same time, This is where the Expert Teacher/Facilitator
{Figure 1) sel-up comes in:

Learning Learning Leamning
Group 1 Group 2 Group 3
Facilitator Facilitator Facilitator

~_ 1

Expert Teacher

Figure 1. Expert teacher/Tacilitutor set-up ol the CVIF program.

The expert teacher is responsible for a purticular subject. He/She prepares the
concept notes and exercises, and is responsible for grading activities, quizzes. and
exams. During the allotted time for the subject, the expert leacher chooses the Learning
Group {or section) where a lecture or discussion will be conducted. Since the expert
teacher should not lecture for more than twenty minutes, on the average, other sections
can be visited while Lhe students are doinp activities during the rest of the period. The
activities ray be in the form of drills, excreises, taking of concept noles, drawing, and
leaming stations, among others. While the students are doing their activities, the
facilitators {who are also licensed and expert teachers of other subjects) take chaype
of the class. The facilitators do not discuss nor interfere with the activitics of the
students. They merely make sure that the students are doing the activities for the day,
and classroom coaditions are conducive to leaming. Questions on the subject matter
are forwarded to the expent teacher. The students are thus constrained ta work
independently. This leads to Bruncr's development of the independent learner *'in
which instruction aims to heip the learner be a self-sufficient problem-sotver. This
means that the learmer must not be permanently dependent on his teacher’s correction
of errors, but must be able to lake over the corrective funclion. This selli-moniloring
behavior is a goal of cognitive learning [/3]."

The idea for the Parallel Learning Groups was inspired by the Jigsaw Sirategy
devised by Professor Elliot Aronsonin 1971 in Austin, Texuas, U.S.A. [/4]. Inthe original
Jigsaw Strategy, students were prouped into so-called home groups and expert groups.
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Ttis called Bgsaw because each student’s parl, as they move from the expert groups
to their particular home groups, is essential fur the successful achievement of
objeclives.

In the CVIF adupted form. we reversed the procedure, Instead of students, the
expert leachers and facilitators cooperate to facilitute the learning process.

The paralle! learniag groups are very impuortant lo maintain the effectiveness of
the uther componentthatis the Activity-hased Multi-demain Learning. Onece the expert
teachers stay for whole periods with Lheir classes, the tendency is 1o revert Lo e
traditivnal teaching methods such as lectures and repeated explanations of the sume
tapic™. There is also the tendency for the teucher to move on (0 the next topic when tast
learnersinthe class give the impression that they are ready o move on, Thisis because
quiet students are generally observed to acquiesce to the dominant mood set by high-
profiie swdents whether or not they have learned the suhject matter well. in contrast.
the paratle] classes scheme allows more students (o have inore time for absorption and
mastery of lessons, The set-up also constrains the expert weachers W prepaie puod
activities for the periods when they ure not within the classes and students have Lo fearn
independently.

There are other advantages uf the CVIF Program’s parallel leswmning groups, 1tis
robust against teacher absences. It promoles higher interaction between teachers,
Poor performing teachers are pushed 1o better performancee as they move from ooe class
Lo another as facilitstors or expert teachers and are exposed tu the activilies given by
good teachers, The Tacilitators also learn teaching strategies used in other subject
areas,

Activity-based multi-domain Learning

It is said, “the most effective learning takes place where there is 2 maximum of
mental activity [/3]. Activity-based leamming, cumbined with the purallel learning
groups scheme fosters Kohlerian insight learning % the students gain insight as they
independently gothrough the “gradual process ol exploring, analyzing, and restructuring
perceptions until a solution is arrived at [ /3] This enhances enitical thinking. mastery
of basic principles, and deep understanding of lessons, This contrasts wilh rote
learning or simple-minded accumulation of disjoint information, trivial or non-trivial,
which can be accessed through the Internet or traditional libraries.

Problem-based learning. Stralegies recommended include problem-based or
inquiry-based learning and the discovery approach. For example, in elass, the expen
teacher gives an activity on a new topic. The students work on this activity fora whole
period withowt alecture, discussion, or demonstrution from the teacher. The facilitelor

" In the words ol an Assistunl Schools Division Supenintendent, “We et teachers attend nuny
seminars and triining progrums on teaching stralegivs. However, when we go wround, we lind
them resorling 1o Lhe radilional lecture style.™
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tahes care of classeoom management dusing the period. By the time the expert leacher
visits the cluss, the students already have particolar questions or problems in mind.
They are then able Lo give directed questions that have direct hearing on the problems
they tricd tosalve earlier. The flash of insight or understunding ts more often observed
than in traditional situations where the teacher introduces the topic, lectures, explains,
and gives examples, before the studems work on the lessons. With the CVIF program,
many students are able 1o solve problems and excreises, such as physics problems,
even without priorexplanativn of the wpic. The expertteacher simply reinforces correct
understanding, points oul cammon errors. or compares the merits of diflerent
approaches and solutions,

Learningstations. Parlof the aclivity-bused fewning program is the maximal use
of learning stutions in laboratorics. This is recommended especially for schools with
limited faeilities. Even with only one oriwo availahle set-ups forone scicnce experiment,
learning stations for different experiments can be set up so students can go from one
learning station toanother, Atthe CVIF, learping stations bave alse been setup for math
classes. Examples are exercises in making accurale measurements and convening units,

Atthe CVIF, students normalty work in pairs als learning station. The maximum
numherinagroupis three, Thisavoids Jarge dysfunctional groups commonly observed
in many schools in the Philippines. where classes of 40 or more students are divided
Intoeightorten groups depending on available Laborutory equipment. Considering the
culure of dependence of Filipinos, for groups of mare than three mnembers, there will
be non-functioning members who will rely on the others. The Icarning process is
superficial in this case.

The discovery approach in which the students independently try 1o understand
instructions posled at the learning stations also enhance language learning abilitics.
The association of verbal expressions with activities and equipiment they can teuch and
manipulate provide potent stimuli for lunguage learning.

Multi-domain tearning. Activities are designed w enhance cognitive, affective,
and psychomotor learning of students. For cognitive learning, emphasis is on problem
solving, analysis. cvaluation, synthesis, and creation. In the affective domain, leaming
is reinforced by the different components of the CVIF program. Attitudces and behavior
such as self-discipline, thoroughness, diligence, accuracy, ncatness, honesty. stamina,
perseverance, patience, and attentiveness have been enhanced. Psychomotor abilities
are used to reinforce cognitive and allective leamming inanintegrated manner. Students
do a lot of drawing, graphing, cutting uut of geomelric figures, coloring, measuring,
tracing, and ereating altructive fipures for their portfolios.

Lessdependence on textbuuks. Alsu, we observed less dependence eniextbooks.
At the CVIF, because of typographieal and conceptual errors and confusing notation
seen in many tnath textbooks, we did not recommend any math lextbooks Lo the
students. The teachers, guided by the principal, referred to several books and often
desipned their own aciivities for the students. It was clear, therefore, that the number
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CENTRALVYISAYANINSTITUTE FOUNDATION
Jagna, Bohol 6308

ACTIVITY SHEET

Name: Grade / Score:
Year and Section: Date:

Please check the box for the Lype of activity.

Concept Notes Drawing/Art
Skills / Excercises Computer Education
Math General Science Translation Exercise 0
Vocabulary [ Biology Theme: Formul O
Talagalitaan % Chemistry Q) Informal [l
Spelling Physics [%] Musie %
Laboratory Report 0 0 Others: O]
O ]

Activity Title:
Learning Targets:
Reference:
Title
Author Page Numbers

Figure 2. Sample activity sheet of CVIF
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of textbooks reyuired can be minimized in the program. A good setof relerence books
Tor the expert teachess would be sufficient.

Flow State, [t is now acommaon line at the CVIF o lk about the so-called “flow
stute™ ar “state of wital absorption in a challenging activity.” Young people quickly
reach this state when working or pluying onthe computer | /5], Thiscreates the problem
of having clussroom educationsl experiences that could compete inengaging the minds
of students, 1t has become an important problem of education. especially nowiadays,
e hetpadolescent students achieve this fow state in cliussroomueducational experiences
that would give way to their full creative und problem-solving sbililies. At the CVIF,
howeser, teuchers have remarked on fiow defficudt it ix to take oul stadenrs from their
fow state while they are ubsorbed in their individina! activity even when the expert
teacher comes in to check on the progress ol their work,

The In-schaol Comprehensive Student Portfolio

In the CYIF Program, ordinury netebooks wre optional. Whal the students have
are color-cuded in-school comprehensive siudent portfolios, one each for the diflerent
subject areas ~ Science (yellow). Math (white), English (blue), Filipino igreen). and
Makabayun {red}. All activities are done fn school and compiled inthe portfolio. 1tis
comprehensive because all activities, including quizzes and exams, are campiled inthe
porifolio.

The activity sheet. Activities such as concepl notes, exercises, drills, drawings.
themes and essays are done on the CVIF Activity Sheet (Figure 2) used by sludents
of all year levels. Notice the features af the Activity Sheet.

(i) In analogy to the concept map, the student is given a fuil perspective ot the
four-year stay in high school und the formal ureas of fearning he shal) encounter as he
selects the type of activily he is to do, whether it biolugy. chemnistry or physics, or the
lunguiges. This is important for the students’ goal setting for his stay in High School.
(ii) Tu develop intellectual honesty and introduce the methods of research. the student
is asked to indicate the reference used for the activity. (11i) The Aclivity Shect is not
ruled. This develops disciplineand creativity paradoxically at the same time  (iv) Clear
and specitic Learning Targels are written. (Note, the word target bas more direct
meaning for Filipino students, rather than the word objective. In the same way,
“velecity’ has more direct meaning w an Italian student because the word *veloce’ 15
used in everyday life 10 mean "quickly.') This focuses the mind af the student on the
immediate objeclive of the aclivily or learning task,

In-school portlolic policy. With the CYIF Program, the portfolios cannol be
breught home.  Also ail aclivilies and projeets wre done in school and filed in the
purtfalio after each class period. This ensures that the students kearn independence
in doing their own work. How do parents check on their children’s learning? [n
principle, parents are welcome ta visil the school W see the progress of theirchildren's
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wurk. In practice, mostparents look at the portfolios during the open classrooms alter
the quarterly evaluation and distribution o Report Cards,

Animpertant gueslion raised regarding the in-school portfolio policy was how
students can study after school when they do not have notehooks with them, The
answer lo this is the impoertance of enhancement of high-impact learning and storage
of knowledye in the students” long-term memory. U is precisefv the fact thal The
students do not have their neles with them that they are lerced 10 tdink through the
congepts, problems, questions, and ideus they encountered in their schoeol activities.
This process of thinking without notes and books is found to evhance learning.
According to Bruner's theory ef Teurning: “Learning at ity bestis thinking, and thinking
is the process whereby one makoes sense of o hodge-pedge of perceived facts through
a process called either conceptualization or categorization [ 12]," This purticular way
ol churning a problem orideain one’s mind withoutreferring to notes or books has been
observed in scientists. Tndeed, physicists have been heard w remark on visualization
"without books. pen and paper; such that i vne is stranded on an island, he should
be uble to reconstruct the fundamentul principles of physies.”

This observalion is now being applied 0 tests (0 measure aptitiudes in scienee
and math. Anexample is the DOST-SEI 2004 scholarshipexaminations | /6] A part of
Lhe butlery is the tests of working memory or the ability whold inthe memory as many
pars of a complex fipure at u given time. The tests measure aptitude in the scieatific
cognitive abilities such as eoncept formation, logical reasoning, und pattern recognition,
It is precisely these cognitive abitilies that the fn-sehiool porilolio pelicy aims o
enhance.

Cumulative scholarship. Starting with u single Activity Sheetonday | of the
academic year, the activities are secumulated gradually, Then at the end of the school
year, the student has a relatively thick portfoliu for each subject contuicing histher
work for one school yeur. The porifulio reflects the oulpul of e youny scholars,
Indeed, ilis casy to see the similarity between a university professor writing uscholarly
monograph, staning withasingle page, and the young high school student accuniulating
his own scholarly work bound in the portfolio. Students have been observed o
minitest a strong sense of accomplishiment while hringing home their portfolios at the
cnd ol the school year. Evea parents have remarked onthis, Morevver, there is a marked
contrast between, on onc hand, the neatly wrilten notes and colorfully drawn lipures
in portfulios and, an the ather hand. traditional notebooks lilled or hal(-filled with a
mixture of notes, informat seribbles, doodles or even cartoons,

Supervisor-friendly. fo vaditional schemes, the principal may cvery now and
Lthen ebserveclasses to monitor teacher perfurmance. However, itis 1o be expecied tha
teachers wittingly or unwittingly show their best when the supervisor or principul is
around. Thus, there is no guaranice that professional performance of duties is carricd
out every day of the school yeur. In contrast, with the comprehensive student
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portfolios, the principal is able to easily monilor the progress of studen learning. The
portfolios clearly reflect the correlution between the teachers” lesson pluns and what
have actually been accomplished in class,

Strategic Study/Rest Periods

MSEPP Day. Tomaximize learning time and allow more room fordifferent focusing
time of students, the CVIF ¢lass progriam has longer periods for the academic subjects,
Academic subjects like Science, Math, English and Filipino, and some components ol
Makabayan are scheduled on Mondays. Tuesdays, Thursdays, and Fridays,
Wednesdays ure MSEPP (Musika. Sining, at Edukasyvong, Pangkarawan at
Pangkalusugan) days, This scheme solves the problem of having students tired and
swealing alter games and exercises wheo they report (or the academic subjects.

No-homework policy. The no-homework policy of the CVIF program is not new,
The “Father of Modem Educatioo,” Johann Amos Comenius, emphasized refaxation
after study periods. Michel de Montaigne also promoeted the enjoyment of leisure hours
1o enhunce creativity and productivity. Subscribing to this philosuphy, CVIF students
do nut have homework sothey can enjoy wholeseme leisure and family time and sleep
early {by 8 or 9 p.m.). They can then be fresh and energized for the next day's
schoolwork. This also takes into account modern day findings of health experts that
young persons need eight hours of sleep and an additional ene-fourth hour for every
year of age under 18 years old.

Continuous Evaluation and Differentiated A pproach

Continuous evaluation. Moniloring of parformance and achicvement levels is
important in any new program. This is especially rue when base fine scholastic
achievement levels are low, Atthe CVIF. the adminisiration conducts regular in-school
acadeinic evaluations in addition to examinalion of studeot and teacher portfolios. The
administration also monitors the performance of students from different year levels in
similar learning activitics. So lar, progressive improvement has been observed.

In the absence of the NSAT. we have noted the performance of students in the
UPCAT as a necessary external check. Five CVIF students passed the 2003 UPCAT
while four passed the 2002 UPCAT. Thiscame aftera period of eight years withoutuny
passers. The last time was when four students passed the 1995 UPCAT, the highest
record then for the school. Priorto this, just like other rural high schools in the country,
one or two sludents passed every other year or so (generally the top honor sludents).
The relatively good number of passers for the two ronsecutive years, 2002 and 2003,
is suggestive of improvements in the school’s academic program.

Anotherexicmnal check is the participation of CVIF students in the Mathematical
Challenge for Filipino Kids Training Program conducted by the Mathematics Trainers

Transaciions Nail. Acad. Sci. & Tech. Philippines 2612004}



Hernido und Bernido 268

Guild (MTG) of the Philippines. For SY 2003-2004, cight students qualified for the
training program. Only four participated in the 12-Saturday training program conducied
inTaghitaran City (63 km away from Jagnu}Hrom July 2003 Gl February 2004 Two CVIF
students ranked second and third overall after the program, owtscoring students tromn
the Tagbilaran City Science High Schoo! and the Bohol Wisdom Schoaol, huth
prestigious schools in Tagbilaran City.

Differentiated approach. With(he CVIF program, progressive improvementin
scholastic performance is aimed at, and has been observed. ILis, therefore, important
that learning activitics are designed in o differentiated approach, based on observed
performance and potentials ol the difterent year levels. Currently available commerciad
instructional modules lixed or pegged ut predetermined scholastic levels may not be
appropriate in this case. Althe CVIF, the principal works with the expert teachers to
make sure the levels of learning activities are suited to the abilities and academic
buckground of the students. For example, in Math, which is a sequential subjeet, gaps
instudents' understanding of basic concepts have to be filled out first before they take
on olher tepics. For 8Y 2003-2004, because of insufficient skills in alzebra, third yeur
students were taught Geometry in a way thut patches up deficiencies in algebra and
number theory. Inthe nextschool yeur, 2004 - 2005, with incoming third yeur students
having a better backpround in algebra, the approach in teaching geometry will be
accordingly adjusted and modified, This is also why continuous evaluation and
moniloring of performance is important,

Other Recommendations

[n the evaluation of the corditions that led to the implementation of the CVIF
program, we are also led to strongfy recommend the following:

1.  Immediate abolition of the course leading to the degree of Bachelor of
Sccondary Education (BSEd). Instead, we propose uregular B.S. or A.B.
degree in the field uf specialization, with 18 credits of professional
education courses. This policy is implemented in Scandinavian countries
(which do well in the PISA) and other advanced countries. The foremost
reason is that high school students, being in the Piagetian formal uperations
stage, are capable of formal ubstracl sophisticated thought processes,
Clear expenise in the subject matter manifested by a teacher is of utmost
importance in this case. The narrow intellecival gup between high school
students and Phitippine BSEd graduales generales pedagogical and
didactic problems, including the widespread rote-style teaching und
learning process especially in the science subjects,

Asslated earlierin this paper, the poor LET performance of teachers
is a cause of concern. Although still to be confirmed wilh studies, LET
results seem to indicate that B.S. / A.B. graduates with education credits

Transactions Natl. Acad, Sei, & Tech, Philippines 26 (2004}



266 Scicnce Culture and Education for Chaige Purt |

do better than BSEd graduates. Actual classroom observations made by
the authors have validated this especially in math sad science classes.
would be an expensive and risky etTort o simply try w improve the BSEd
curriculum andfue retrain teachers. Tindeed, again as meniioned earlier,
medioerity of classroom instruction has spiraled down from mediocre
teacher preparation in universities and colleges. 10is difficull Lo expect
better BSEd graduates in the succeeding years.

2. Separation of Physics, Chemistry and Genersl Science as major subject
areasinthe LET. The present 3-10- | combinaiion uf Physics. Chemistry.
and General Science as a single part (Physical Sciences) of the LET may
praduce teachers not competent enough o weach Physics, nor Chemistry,
nur General Science.
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PartIl. Breaking Barriers Impeding Widespread Development of
Scientific Manpower in the Philippines
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Jagna, Bohol 6308, Philippines

Abstract

Barriers hindering the widespread development of scientific manpower in the
Philippines are examined. Specific measures aimed at breaking these barriers ure
proposed. These involve concerted effort of the government and private seclors. A
small privately run research center in the isiand province of Bohol, which has gotten
suppuort from the Depariment of Science and Technology and foreign agencies on a
project-by-project basis, is cited as an initialive with modest but real contributions.

Key words: science culture, seientific manpuwer, science education

In our society, there exist barriers preventing us from creasting a pool of Science
and Technology professionals that can make the country globally competitive,
Because of these barriers, Philippine scicnce has been drawing its strength only from
a limited sector of the society. The factors which impede the development of our
scientiflic manpower are identified in this paper as the [ollowing: (1) a language problem
{English) which discourages muny scientifically inclined children at the grassroots
level, {2} the lack of geographically accessible cducalional centers of excellence, {3) the
tack of qualified Ph.D. research advisors. and (4} the bruin drain phenomenuon. The
situation isiilustratedin Figure | next page where cach barrier acts like a sieve that filters
oul students with talents for science,
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Sdlving the four-burrier probleoy can, indeed, be mind-boggling. Granting that
we are able o sebve barriers (1) tw (3), burrier number (3 rentans te be a threat that
undermines all effons o develop and maintain a decent seientific manpower. The muost
devastating factor is the exodus of talents te other countries, or brain drain. The
dreaded brain drain also exacerbates the other harriers since it naturally feads o lack
of qualified Ph.D. research advisors, and depletes the quabified personnel aceded 1o
mun geographically strategic educational centers of excellence.

Breaking the Barriers

The first problem — the language barrier belongs o Basic Education. and cun be
handied by the Dynamic Learning strutegies advocuted in Part Lot this paper [ /1. The
three remaining barriers are interconnecied. This implies that a solwtion for one also
partially soives the others. Consider, far instance, the dreaded brain drisin phenomenon
because it is capable of generating the other barriers. Brain drainis like a continvous
leuk inthe bucket that we are furiously trying tofill with water. There are, hawever, Llwo
ways to approach this problem. One involves patching up the hale, but (he hole can
recur if the pressures invalved are too high. The second way is by redirecting waler
that has leaked out back into the bucket. The bruin-drain problem is complex in view
uof its economic, pulitical, and global features. Given our puor cconomie seenaria, is
there a way of panially neutralizing the effects of brain druin that at the sume time purtly
breaks the other identified barriers? We think there is, und the sulution that pantialiy
breaks all barriers has, in fact, concretely been tried and 1ested (see section 3), bul so
fur, only ona very small scale and mainly through private initistive, The solutionisnot
thatexapensive, and it actually promotesa reverse brain drain, or brain gufn (redirecting
waler back into the bucket), where noled scientists, ol foreign or Filipino vrigin, cun
do first-rate research in our country. A cust-effeclive solution that has been proven
to be a workable model (see, ¢.g., sections 3 and 4} is contained in the following
recommendation:

The establishment of a government-suppitied institute(s) dedicated 1o
fundamental research and characterized by the following:

.  Ascientificstaffof 310 5 Ph.D.s of proven research capability, augmented
by Visiting Scientists whosc appoiniments can range from 3 weeks to 3
months;

2 The instilute accepts Ph.D. students for thesis advising;

3. The institute should be geographically located so as to serve the dual
purpose of: (a) being accessible to untapped young talents at the grassroots
level, and (b) being atiractive enough for foreign scientists;

4, The institute should endeavor to obtain private and foreign funding to
allow a wider range of scientific activilies.
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Fram the cconumic puintof view, itcaim which can dotheoretical rescarch work
can be formed immedialety. A theory group alse bas o significant!y high ratio off
seientific gain to cost of fupding, Depending on the budgel, o team Tor experinienta
work can then follow. The emphasis vn theoretical work s motivated by the fact thin
one can do internationally competitive rescitreh with essentially just paper and pen.
plus a few boaks. Ithas beer observed that similurly minded paper and pen lisi-rate
scientists from advanced countries do not really mind visitng a place with minimal
infrastructure, I the site is a major tourist destination it. of course. becomes an added
advantage. With local Ph.DD, students rubbing shoulders with internationally noted
seientists, lrst-rate science can slowly lake root inour couniry. und a beatn gain Likes
Mace.

Atpresent, there are several educational institittions lor the basic sciences within
the University of the Philippines (UP) system. such as the Nationul Institute of Physics
and the Marine Science Institute i Ditiman. High caliber science has been slowly
cmanating from these institutes, bul not fast enough and plenly enough, considering
thal we are acountry of 70 million people. Far UP asawhule, itsJack of rescarch ouiput
is partly reflecied by the fuct that our premier university only ranks number 38 in the
Asta’s Best Universities 2000 ranking | 2). These science institutes of UP dosufier from
a lack of qualificd and willing Ph.D. thesis wdvisors, and most ol the productive
rescarchers are saddled with teaching and adiminissrative duties which come with a
univessity set-up.

A rescarch institute’s independence from traditional state-supporied or private

universities in the country allows for greater freedom and minimal burcaucracy, lirom
11§ neutrl position, it could contribute more effectively in upgrading standards of
advanced science instruction in varicus educational institutions in the arca through
linkages, workshops, and research training sundwich programs. Murcover, locai
Ph.I2.s [rom various universities can come and inleract under the Visiting Scientist
program of the institute. Creativity, independence of thinking, as well as the cross-
tertilization of ideas required in scientific inquiry sre enhaneed in this setling,
Once established, a regular monitoring of the research institute is advisable, The
institute's progress can be measured bused on: (1) its nwnber of publications in
international journals; (2) its internalional linkages and ability o alract first-rale
scientists fromthe international scientific community, and { 3) its ubility W oblain grants
from local and foreign sources.

Allhough having strategically located reseuarch institutes devoted o fundamental
research is a tried-and-tested patiern in advanced countries (sce section 4 on the Max
Planck Institutes of Germany), one can also ¢ile the Tata Institute of Fundamental
Research (TIFR}, a success story in Mumbai, India. This world-renowned instituie
estublished in 1945 has served as a magnet for world-class Indian and foreign seicntisis
to work and do research in Mumbai. The TIFR serves as a model where brain draincan
partially be reversed. The Institute hus several field stations and research facilities in
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different parts of the country, Atpresent, the TIFR hay H00scientisis grouped ino three
mujor schools namely. the Schoal of Muthematics {which has u center al Bangalore),
the School of Natural Sciences, and the School of Technoelogy and Computer Scienee.
Recently, the National Centre tor Biological Sciences in Bangalore, India, wascreated
as part of TIFR with the mandate to carry owt basic reseasclt in the trontier arcas of
biology.

The Research Center for Theorctical Physics in Jagna, Bohol

In view of the fact that cach country possesses o tnigue social, ecenomic. and
political environment, a workuble modelin othercountrics does not necessarily imply
that the model would also work in the Philippines. [1is therelore instructive to cite a
test cuse, within the Philippine context, of a research center and its efforts 1o prismaole
brain gain, Thesmall privately run Rescarch Center for Theoretical Physics (RCTPYin
Jugna, Bohol, forexample, has managed w atteact est-rate seientists which include G.
‘t Hoolt (/999 Nobe! Prize in Physiox), HE Araki {2003 Henri Poincare Prize). F
Wilczek (Editor-in-Chief, Annals of Physics), 1. Klauder Yormer Editor-in-Chief,
Journal of Mathematical Phvsics), C. DeWit-Morete (Foinder, Les Houches Siwmner
Schools), T. Hida (inventor af the Hidu calculus), H. Erawa (former Prosident, Japan
Phyvsical Seciety), and muny authors of suceesstul advanced physics books such as,
L. Schulman, F. Wiegel. L. Streit, and G. Roepstor{t, among others. During the visits
of these scientists, whichranged from four duys to three weeks, the RCTPmade itapoint
to invite young Filipino students to benefit from their stay, The students cume from
the University of the Philippines, De La Salle University. and the MSU-Iligan [nstitute
ol Technology.

Since its creation in 1992, the RCTP has served as a ropical venue for simail
meetings, discussions or simiple private retreats to gain new perspeetives and ideas.
With its informal and relaxed atmosphere. it has served as a place where interfaces
between varinus areas of physics could be caplored. The RCTP swff has also been
advising M.S. and Ph.D. students from the National Listitute of Physics, University of
the Philippines, for their thesis work, Presently. the RCTP has a 5-year Memorandum
of Agreement with the MSU-Iligun Instilute of Technology desipned to ussistits newly
instituted Ph.D. {Physics) program. Several of the MSU-1T physics graduate students
have been visiting the RCTP, espucially when foreign scientists are around. Moreover
toaileviate the jack of qualified Ph.D.sin nearby educational centers, the RCTP allows
its staff 1o have a Visiting Lecturer arrangement with physics departments of nei ghboring
universilies for selected advunced topics. Thisis the case with MSU-IIT, and possihly
by June 2004, with the physics department of the University of San Carlos, Cebu City,
Inline with its objectives, the RCTP has organized three international workshops with
locul and foreign funding as foliows:
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. st Jagnu International Workshop on Advunces in Theoretical Physics, 4
=7 January 193, Major Spensors: Department of Scienceand Technology,
International Centre for Theoretical Physics (Italy), Alexander von
Humboldi-Stiftung (Germany ), UNESCO-ROSTSEA (Jakarta), National
Research Council of the Philippines, Samalang Fisika ng Pilipinas,
Philippine Convention and Visitors Corporation.

» 2nd Jagna [nternational Workshop: Mathematicad Methods of Quantum
Physics, 4 -8 Januvary 1998, Major Sponsors: Department of Science und
Technulogy, Abdus Salam International Centre for Theoretical Physics
(Italy), Alexander von Homboldt-Stiftung (Germany), Philippine Charity
Sweepstakes Office, De La Salle University, Philippine Conventionand
Visitors Corpuration.

. 3rd Jagna International Workshop: Functivnal Integrals in Stochastic and
Quantum Dynamics. 4 - 17 January 2001. Major Spensors: Department
of Science and Technology, Alexander von Humboldt-Stillung (with
support from the Federal Ministry for Education, Science, Research &
Technulogy of Germany), Abdus Salam International Centre for
Theoretical Physics (1Laly).

Aside from the international support it received during these Workshops, the
RCTP ulso obtained a three-year (1999-2002) DM 60,000 research project grant fram
Germany's Federal Ministry for Education, Science, Research & Technoltoygy
ahministered by the Alexander von Humboldt-Stiltung.

Although the RCTP is in a non-urban arew, the island province of Bohol ix
sirulegicully located and is the present number one Lourist destination in the Philippines.
It has an airport and several seaponts linking it to the international galeway cities of
Cebu and Manila. The lown of Fagna, from where Camiguin island can be seen, has a
port which connects it to several neighhoring provinces in the Visayas and Mindanao
by sca. Guests could thus easily go ro many places of interest in the Philippines and
the rest of the Asia-Pacitic area.

Being privately run and lacking a regular budget the RCTP, nonetheless, has
managed to induce abrain gain. With its strategic location, it has also been able o assist
the physics department of the MSU-1ligan Institute of Technology. The MSU-HT has
heen identified as an educational Center-of-Excellence in physics by virtue of CHED
Resolution no. 021-98 —the only one oulside of Luzon, The RCTP has also conducted
wuorkshops for high school and tertiary seience and math teachers. One of these, for
cxample, wasthe five-week {April 17-May 19, 19951 Seminarin Nuclear Science for
High School Teachers,” arganized in cooperation with the Philippine Nuelear Research
Institute. Such modest gains, however, could siill be enhanced with the avajlability of
more regular government suppurt.
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The Max Planck Research Lnstitutes

How should rescarch institutes for basie vesearch in the Philippines ook like
several decades from now? An interesting model wonld be the Mux Planck Research
Insttuies of Geemany, stnce Germany has w population comparable to that ol the
Philippines.  Adjustiments, howeser, have o be made since Germuny is one ot the
wealthiest countries in the werld. The Max Planch Society for the Adsancement of
Science is antindependent, non-profit research organization. lruns rescarch instinutes
fur basic rescarch and fakes up new and innosative research arcas that German
URIversitics e not iy position w accommodate or deal with adequately | 3] The
interdisciplinary research areas they luckle ofien do not il inte the university
orgenization. Mux Planck Institutes. however, complement the work done at Gerinan
universities. Some of the Max Planch Institutes pecformseryice functions forrescurch
performed wl universities by providing cquipment and facilines, such as telescopes,
large-scule eyuipment, and specialized libraries,

The Max Planck Socicty s not a povernment institution although it is funded to
alarge extent by the federal and state povernments ol Germany. Founded on February
26. 1948, the Suciety had initially 25 research institutes. By June 1960, the Max Plinck
Saciety had 40 institutes and research facilities. This grew to 52 instilutes in 1964,
Today. there are abeut BU sutonomeus rescarch institlutes of the Max Planck Society
prinurily devoted to fundamental rescarch.

The sizes of the reseerch institutes can vary. For instance, the Max Planck
Instiwte for Gravitationa] Physics, founded in 1995, had an initial staff of about 10
screntists. Toduy it has approximately 30 full-time scientists, supplemented by (50
Yisiting Scientists cach year. Arthisinstitute, anumber of diploma and Ph.D. studenis
are glsosupervised. The Max Planck lnstitute for Biochemistry, on the other hund, had
792 employees in 1998 (including people lunded by 3" partics) of which 475 were
seientists {including junjor and guest scientists) and 207 weehnical staflf.

The Max Planck Rescarch Instilutes are geogriphically spread out all over
Germany. We list below some of the Max Planck [pslitutes and their focation.

l. Max Planck Institute for Physics (Muenchen)

2. Max Planck Institute for Extraterrestrial Physics (Muenchem
3 Max Planck Institule for Astrophysics {Garchiing)

4, Max Planck Institute for Quuntum Optics { Garching)

5 Max Planck Institute for Plasina Physics { Garching)

0. Max Planck Institute for Biochemistry (Murtinsried)

7. Max Planck Institule for Neurchiotogy (Murtinsried)

8. Max Planck Institute for Biological Cybernetics (Tuehingen)
9. Max Planck Institute for Solid Siate Research (Sturtgarn)

10, Max Planck Institute for Nuelear Physies (Heidelbers)
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11 Max Planck Institute for Astronomy { Heidelherp)

12, Max Planck Institute for Medical Research (Heidelberr)

1L Max Planck Institule for [nfermatics {Saarbruecken)

4, Max Planck Institute for Computer Science (Saarbruecken)

15 Max Planck Institute for Chemistry (Mainz)\

6. Maux Planck Institute for Polymer Rescarch (Mainz)

17 Max Planck Institute for Biophysics (Frankfirt um Muin)

18, Max Planck [nstitute tor Brain Rescarch { Frankfurt um Main)

4. Mauax Planck Institule for Radioustronomy (Benn)

X Max Planck Instiwte fur Mathemautics { Bonn)

2. Max Planck Institute for Terrestrial Microbiology (Marfurg )

22, Max Planck Institule for Biophysical Chemistry (Goettingen)

23, Mux Planck Instituie for Microstructure Physics (Halle)

24, Max Planck Institute for Muthematies in the Scicnces (Leipzig)

25, Max Planck Institute of Moieculur Cell Biology and Genetics { Dresden)

26, Max Planck Insutute for Molecular Genetics (Bertin)

27 Max Planck Institute for Gravitational Physics (Gulin)

28 Max Planck Institute of Molecular Plunt Physiology (Golm)

29, Max Planck Institute for Dynamics of Complex Technical Systems
(Magdebury)

X Max Planck Institute for Meteorology (Hamburg)

Need fora Concerted Effort

Ideally, 1o be globally competitive in science, the Philippines could aim to have
the same number of rescarch institutes as the Max Planck Society of Germany. The
Philippine society, however, faces barriers that hinder (he gruwth of aninternationally
competilive scientific communily. Brain drain has been the most telling of all these
barricrs, and the sttuation can become worse. There is a growing trend in advanced
countries where lesser and lesser university students take up science and 1echnology
as a career. This trend, coupled with the tendency of advanced countries to decrease
in popularion, means that they would become more uggressive in recruiting up-and-
coming Ph.D."sin science from Third World countries. This, in fact, has already stanied
in Germany where atiractive long-term research positions are offered to young talented
FPh.D.sinscience froin all over the world. Germany has the resources and the research
institutes to absord these young scientists.

The Philippines has to take real and immediate steps if it does not want o
continually lag behindin the racc for new scientitic knowledge and its high technology
applications. One concrete action to partially reverse brain drain is to establish
government-supporied internationally competitive institutes devoted to fundamental
research. separale from traditional university structures. Experience from the private
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sector, such asthe RCTP, has proven hat avescarcltinstitule for tundamental rescarch
can premote prain gain. Reseurch in theoreticul scienee does not cost much, and the
scientilic gain to cost ratio is high. When additional budgel becomes available,
cxperimental research sections can then be added 1o the rescarch institutes.
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Abstract

Universities particularly their science und engineering graduale progriams, are
primary producers of precious intellectual capital. We examine the generation of
intelleciual capital in the Phitippines in ternss of the number ol PhD and MS graduates
produced in the natural sciences and (he number of scientific papers authored by
scientists with Philippine-bused affiliations. We utilize the 21 year-praduation data
{from schoo! year 1983-84 10 2003-2004) of the College of Science, University of the
Philippines and the 11-year publication outpul (1993 - 2003) of Philippine-bused
scientisis in peer-reviewed journals that are indexed by the Institute of Scientific
Information. The Philippine performance is compured wilh those of other ASEAN
counlries for the same period ol time. The findings are discussed {ron ihe perspective
of Schumpeter’s theory of business cycles. Our analysis reveals that the most serious
challenge facing capital generation in the Philippines is the lack of quality graduate
programs lor producing competent PhD graduates in the sciences and enpineering.
Local graduate progriuns are vital in retaining young talented BS graduates who are
likely to go to foreign universities for lack of other viuble uptions.

Key words: scientific productivity, innovativeness. intellectual capital
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Introduction

Science seeks 1w make sense of the physical world and the imusutable aim ot
scicntific researchis wextend ourknowledge of the phy sical, biological, or socka) world
beyond what is already known. The untiving efTort towards i better understanding
could be due to the innate desire of human beings (o overcome ignorance and 10 rise
ubove helplessness. 1t could ulso be molivated by childlike curniosity or driven by
personal desire o improve oneself. Regardless of matives, the expansion of scientific
knowledge is bound 1o enrich human socicty either materiably, spintually or both.

Science is essential for the continued progress of human societics especially
those indeveloping countries like the Phitippines. Among the vasious human endeavors,
the scientific enterprise is the most likely 10 provide the best possible solutions to
probljems that are caused by increasing human population, dwindling natural resources,
and hwman inefficiency and incompetence. So far, the scientific enterprise has been
highly successful due to the uncempromising practice of honesty, openness. collegiality.
sceplicism, and fairness by scientists themselves [T]. 1tsecms logical o extrapolate
that significant benefits are gained if those [rom other vecupations in life are also able
Lo practice a similar code of conduct and proper behavior,

A country with an established tradition in science and engineering also tepd to
be economically robust. In 1939, the Austrian economist Joseph Schumpeter argued
that a normal, healthy economy is constanily interrupled by technological innevation
and that business cycles ure unique and driven by entitely different clusters of
industrics [ 2, ). Over lime, the durations of cconemic wiaves are shortening, from 50
- 60 years during the first wave (1785 ~ 1845) to less than 30 years in the so-called fifth
wave {1990 - ) which has been lurgely fueled by information and communications
technology. Innovation which is the application of new knowledpe thatis gained from
scicnlific research and developnient. powers the birth of new and better technologies.
The cycles of innovation are getting shorter becituse our knowledge of the physical
world has become more accurate and reliable as aresult of sustained scientific research
and development over the years.

1t is difficult 1o predict the kilfer technelogics that will jump-start the next
economic wave, However, itis sale to argue that the next killer technology will result
trom lopg-lerm investments in scientitic rescarch and development. to To partake i the
nexlcconomic wave and compete ina global marketihat is increasingly becoming mare
capricious in taste and needs, a country {or a company Tor that matter) must have the
wherewithal to generate intelleclual capital using resources Lhat are within its control
and regulation. Huge amounts of intelleciual capital are needed to enable a country
to place bets simultaneously on many promising fiekds in nuneseience, materials
science, moleculur biology und biotechnology, encrgy. and information technology -
areas where the next lechnology catalyst is most likely to emerge according to pundits
[4].
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Here, we discuss the generation of imelectual capital inthe Philippines in termy
of the number of PbD and MS graduates that are prodaced in the natural sciences and
the number of scientfic papers authored by scientists wilh Philippine-hascd atTiliations,
Weemploy the twenty-onie year-graduation datu{ rom school year 1983-84Hu 8 Y 2003-
2004) of the College of Seience, Universily ol the Philippines in Diliman, Quezon Ciwy.
We alse examine the eleven year performance (1993 - 2003) of Philippine-based
scientists in terms of publications in peer-reviewed journals that are indexed by the
Institute of Scientific Information (15D, The performance is compared with those of
other ASEAN countries for the sume peried of time. We also present the R&D tunding
profile (1989-2002) of the Philippine Council for Advance Scienee and Technology
Researchand Development (PCASTRD) o the Depariment of Scienee und Techaology .

Universities purticularly their scicnee and engincering gradwisle programs, ure
primury generators of intellectual capital, The production of PhD und MS graduates
is a vita! indicator of a country's cupability to generale intellectual wealth since
graduate degrees are rescarch degrees. A PhD degree is awarded o someoiie who has
contributed 1o the body of scientific knowledpe in bis or her purticular area of
specialization,

The UP College of Science is the most imperam producer of PhD and MS
graduates in the natural sciences in the Philippines woday [5]. Among s afliliated
degree-granting units are national centers in geoloyical seiences { Nalional Institute of
Geological Sciences), murine sciences (Marine Science [nstitute), malecular biojogy
and biotechnelogy {National Institute of Molecular Biology and Biotechnology ) and
physics (National Institute of Physics).

Publication of results in 4 peer-reviewed scientilic journal often indicates the
successful completon of a research project. The peer-review process is an essential
aspect of self-regulation in the science cominunity. 1t has been farpely effective in
ensuring that only scientific reposts that are original. novel, scientilically vahid and
important are disseminaled not unly to scicntists but also lo the generd public. The
1S operates and maintains o Jatahase of papers thut have been published in scientific
journals around the world. To be considered in the 1S database, a scientific journal
has 10 satisly o number of publication condilions |f).

The PCASTRD offers research [unding in the areas of biotechnology, electronics,
instrumentation and controls, information technalegy, materials scienve, photenics,
and space technology application | 7). Ilis alsoa major providerof focal graduate degree
scholarships in the sciences, mathemativs and enginecring,

Productionof MS and PhD Graduoates
The College of Science (C5) wus established n 1983, Tt consists of ten degree-
granting academic units which offer the following graduate programs: (1} Institute of

Biology (MBS Biology, MS Batany. MS Micrabiolugy, MS Zoology, PhD Biology, PhD
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Botany. PhD Zooloay), Institute of Chemnistry ¢MS Chemistry, PhD Chemistry ), {3)
National Instituie of Geological Sciences (MS Geology, PhD Geology), (b Marine
Science [nslitute (MS Marine Biclogy, MS Muarine Science, PhD Marine Science). (5}
Department of Mathematics (MS Applied Mathemutics, MS Mathemaltics, PhD
Mathematics), (6) Department of Meterology and Qceanography (MS Meteorology,
MS Oceanography, PhD Meteorology ), (7) Natiomal [ostitule of Physics {MS Physics.
PhD Physics), (8} Natjionul Institute of Molecular Biology and Biotechnology (MS
Molecular Biolopy, PhD Molecular Biology).(9) Enviconmental Science Progrun (MS
Environmental Science, PhD Environmental Science ). and ( 10) Materials Science and
Engineering Program (M$ Materials Science. PhD Miterials Scienee).

The Nutional Institute of Molecular Biology and Biotechnology evalved from the
Molecular Biology and Biotechnology Program. In 2(K13. the Institute wf Environmental
Science und Meteoralogy wus established out of the merger of the Department of
Meteorelogy und Oceanography and the Environmental Science Program. The Materials
Science and Enpineering Program is a joint effort between the College of Science und
the UP College of Engineering.

Figure 1 shows the number of PhD gradustes prodoced by the various C8 units
fromSY §983-1984 103 Y 2003-2004 { 8], [ntwenty-oneacademic years from SY 1983-84
W 8Y 2003-2004, the College of Scicoce graduated s totul of 256 PhDs. An annual
average of 12.2 PhD graduates is produced hy the Cotlege, The institote of Biology
prodoced the largest number al seventy (or 3.3 gradustes per year) followed by the
Department of Mathematics with forty-five (2.1 pradualtes per yeart and the defunct
Deparument of Meteorology and Oceznography with 41 (2 graduates per year). The
Nationa] Institute of Physics yielded an average ol 1.7 PhD graduates per year. The
Malerials Science and Engineering Program has net produced any since its inceplion.

Figure 1 reveals that PhD production is nol increusing at a steady rate. Peaks are
abserved inSY 1989-90and SY 1997-98 indicating apossihle e ycle with a 9-year period.
The National Institule of Physics produced 58.8% of its PhD graduatesin the lust seven
years of the 1ime series,
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Figure 2. Number of MS graduates produced by CS units over a 20-year period.

Figure 2 plots the number of MS graduates produced by CS within the same 20-
year period. A total of 977 students received their MS degrees indicating an annual
average of 46.5 graduates per year or 5.2 graduates per year per unit. The Department
of Mathematics produced the highest number of MS graduates at 318 (or 15.1 graduates
per year) followed by the Institute of Biology with 175 (8.3 graduates per year). The
National Institute of Physics yields an average of 5.8 MS graduates per year. The
National Institute of Molecular Biology and Biotechnology graduated a total of
twenty-one students over the same period.

Unlike the PhD graduation profile, an increasing trend in the number of MS
graduates is detected in Fig 2 — about 28% of the MS graduates have been produced
inthe last fouracademic years from SY 2000-2001 to SY 2003-2004.
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Funding for Scientilic Research

Figure 3 preseits the fnancial support that was given annually by PCASTRD
ta research projects from 1989 te X02 [ 7], Alsoshewnare portions that were awarded
to researchers in materials science and photenies sectors. Most of these researchers
belong 1o the Philippine physics community. Withina I4-yearperiod, the PCASTRD
refeased a total amount of PhP164.909.776.42 in research grants of which PhP
67.340.253, | | (40,8348 ) and PhP 15,524,313 04 9.4 TEn went o the materials scienee and
photonics sectors, respectively. The biotechnology secturreceived 27.45% of the wtal
financial disbursements for research and development,

The amount of meney that hus been spent for research and development did not
increase steadily innominalerms. The irend beconies even muore dismal when we fuctor
in the eftects of inflation and the changes in the loreign exchange rate between the
Philippine peso and the US dotlar. Between Junuary 1990 (USD = PhP23,36) and
December 2002 (USD = PhiP 33.32). the Philippine peso depreciated by almeost 120%
apainstthe US dollar. For Filipino researchers the effect is doubly devastating because
all precision instruments and devices and research-grade components have 1o he
ucquired from abroad.

Discussion

Based on data that have been accumulaled uver a 21 year-period, the ability of
the College of Science w produce weil-trained PhD graduates is {ur fromdesirable, The
annual uverage production rute of 1.3 PhD graduates per unitis below the performance
that can be expected of a college where the average number of full professors per
academic unitis 7.8 [7/]. A PhD student needs a minimum of three years to comptete
his orher academic requirements (afterearning his or her MS degree}. Evenif we factor
that in, stil{ the uverage production rute remasins low because associate professors and
assistant professors are ailowed by the University of the Philippines to supervise PhD
students on their own,
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im 1998, Taiwan produced 907 PhD graduates in the sciences and engineering
i12].Inthe same year, the Philippines with a population thatis almost four limes larger,
graduated an order of magnitude less. Japanand Korea produced 6,575 and 2.484 PhD
graduates respectively. in the said given year,

The lack of notable increase in the number of IS publications tromiihe Philippines
can be attributed to a number of factors, It could be due to a tack of an effective {and
dynamic}nationat policy on science andtechnology orto an ambivalentimplementation
of an otherwise coherent plan including insufficient and sputtering tinancial support
{{rom both the public and private sectors) for scientific research and development. Tt
couldalsobe caused by alocal science community that is incapable of {and disinterested
in) competing with the rest of the world in the generation of new scientific knowledge.
The 1S1 publication performance is u funetion of the number of researchers engaged
in research and development. In 2001, the number af rescarchers per million af
inhabilants in Japan, Korea, US and Singapore were 5321, 2880, 4099, and 3052,
respectively [3]. In 2001, the density for the Philippines was [57 [/4].

In 1999, Italy ailocated the lowest percentage of gross domestic product (GDP)
for research and development at slightly above [% among the G7 countries. Jupan
spent the highest at approximately 3%, In the same year, Taiwan spent 2.05% of GDP
rising to 2,16% in 2001 [/5]. in 2002, Taiwan-based rescarchers produced 10,831
publicationsin ISI-indexed joumnal - Tuiwin was the 18" most published country in the
world in the said year. [n 1992, the Philippines only spent 0.22% ol its GDP and in 2001,
iteven spent lower at0.15%. In 2001, Japan and South Korea devoted 3.09% and 2.96%
of their GDP respectively on research and develepment. In 1992, these countrics used
2.86% and 2.1%, respectively [ /6], Singapore spent 1. 13% of its GDP for the same
purposein 1995 rising t02.11% in 200},

Whether we like it or not, counting the number of [SI publications is a widely-
accepted benchmark for assessing the performance of rescarchers. Of course, there
ure finer points of excellence like publishing in an IS journal with high journal impact
factors (e.g. Nature or Science) or the number of citutions (by others) received from
previous publications. These details however, ure employed to distinguish excellence
from the merely good.

Conclusion

We have discussed the capabilily of the Philippines to generate intellectual
capitat in the form of the number of PhD and MS graduates produced in the natural
scicnces and mathematics overa 21 -year period. We have also studied the number of
151 papers published by rescarehers with Philippine-based affiliations from 1993-2003.

QOur duta indicate a performance that is wanting in both measures. In the
compelitive index released by the World Economic Forum for 2003-2004, the Phitippines
occupied the 64* position — a rank that is lower thun its Asian neighbors: Singapore
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(%), Taiwun (16), Malaysia (26), China (46), Thailund (31}, Vietnam (30vand Indonesia
(6031 7). Directinvestments {Tow fuster towards countries that are pereeived to be more
competitive.

Our scientific perfarmance is notsignificant enough because of the low nunmber
of Filipinos who are engaged in scientific R & D. The lack of capable PhD supervisors
prevents our country from producing enough PhD graduates tonake itcompetitive and
attractive (o direct investinent in the technalogy sector of the industry. [t also makes
our demeslic graduate programs unappealing to voung BS graduates who have no
other option bul to leave the country.

The key o enhancing the capability of the Philippines to generute inteblectuul
cupital is the devclopment ol world-class grisduute programs i local universilies,
Scading BS graduales to eam their PhD degreces ubroud is not the solition. Supporting
tocally-trained PhD graduales to do postdoctorsl research in top foreign reseurch
laboratorics, is.
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technological researches (PD 1003-A).
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4, Toembark on programs traditionally expected of an academy of science

{EORI8).
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