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This report is a record of the U. S. -Philippines Workshop 
on Cooperation in Science, Technology and Development held 
in Pacific Grove, California, November 6-10, and Washington,
D.C., November 13-18, 1966. It will be reviewed by the Science 
Organization Development Board of the National Academy of 
Sciences -National Research Council following its presentation 
to the Office of Technical Cooperation and Research, Agency 
for International Development. 

The Workshop is part of a science cooperation program 
conducted by the Office of the Foreign Secretary, NAS-NRC, 
under contract AID/csd 1122. Additional support was provided 
by the Ford aid Rockefeller Foundations, the Government of 
the Philippines and private sources. 

Recommendations included in the report are a concensus of 
the views of the Workshop participants and are not necessarily 
to be construed as declarations of the intentions or commitments 
of the U. S. Government, NAS-NRC, or the National Science 
Development Board of the Philippines. 
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Summary Report 

The second in a continuing series of science workshops of the Joint U. S. -
Philippines Science Cooperation Program sponsored by the Philippine National
 
Science Development Board (NSDB) and the U. 
 S. National Academy of Sciences-

National Research Council (NAS-NRC)was held at 
the Asilomar Conference Grounds 
in Pacific Grove, California, November 6-10, 1966. 

The workshop delegations consisted of Philippine and American bcientists

and technologists representing the public 
and private sectors as well as government
officials from the Philippines concerned specifically with science policy questions. 

Meeting informally as scientists cooperatively investigating problems of
mutual concern, they discussed how science and technology might make a more 
significant impact on economic and social development in the Philippines. Follow­
ing sessions in California, Philippine participants conferred week withfor a mem­
bers of the U. S. Government and scientific community in Washington. D. C. 

The workshop discussions were particularly timely in light of the recent joint
communique of Presidents Johnson and Marcos issued on the occasion of President
Marcus' state visit of September 1966, which stated in part: 

the two presidents noted the cooperative programs
already started between the Philippine National Science 
Development Board and the U. S. National Academy of 
Sciences, and that theseagreed programs should be ex­
panded so that private and public research efforts can be 
applied to the advance of knowledge about growing food 
on the land and in the sea in the tropics. ." 

The first sci.nce workshop, held in Manila in 1965, surveyed the general
situation of science and technology in the Philippines. The second concentrated 
mainly on problem areas whose effects on economic and social development in the 
Philippines could be reduced by increased application of organized scientific and 
technological effort. 

The elaboration of mechanisms essential for the progress of organized
scientific endeavor, including the strengthening of existing governmental and pri­
vate organizations responsible for such efforts in the Philippines, was considered, 
as was the necessity for closer working relationships betwee- private industry,
universities, research institutes, professional societies and government science 
organizations-nationally and binationally. Attention was also given to U. S. -
Philippines cooperation in improving scientific and technological libraries. 



Areas of particular concern discussed at the workshup were: in­
dustrial research and development; food, nutrition and demography; the 
coconut; mineral resources; energy sources; water sources; oceanography 
and fisheries; meteorology; water and air pollution. 

Specific recommendations call for the creation of joint study groups 
to examine: the expansion of Philippine industrial research and development; 
problems of food, nutrition and demography; the establishment of a Lenter, 
possibly international, for coconut research and development and a compre­
hensive program for improvement of the coconut industry in the Philippines; the 
organization and operation of the National Science Development Board in re­
lation to the estimated research and development needs of the Philippine 
Republic. 

The participants urge increased U. S. -Philippine cooperation in the 

training of scientists and technologists, particularly to work on problems of 
oceanography and weather, and for sharing trained personnel and existing 
facilities in the Philippines. They propose a meeting of T. S. and Philippine 
oceanographers and marine biologists in the near future to discuss specific 
joint programs in these fields. 

The problem of water and air pollution in relation to increasing 

industrialization and urbanization requires urgent attention. Existing 
Philippine programs were reviewed and the possibility of sending U. S. 
scientists and engineers to the Philippines to assist the NSDB in assessing 
problems and recommending programs leading to their solution is suggested. 

Recognizing the urgency of increasing investment in scientific and 
technological research and development in the Philippines, the group recommends 
that the means to finance such activities be given priority consideration by the 
private industrial and public sectors. 

The participants agree that these conference workshops provide valuable 
opportunities for frank and full exchanges of ideas important to science and 
public policy and that this means of communication should be continued and ex­
panded. The third workshop, which is to be held in the Philippines in 1967, was 
discussed and it was agreed special attention be given to science education and 
problems of urbanization and industrialization. 

The following pages contain the session reports, the summary of reco­
mmendations for collaborative programs and contributed papers as submitted 

by the Philippine participants. 
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RECOMMENDATION I: Creation of a Subcommittee on Industrial 
Research and Development 

Purpose: a) To examine the current needs in the Philippines for industrial 
research and development with special reference to the magni­
tude of those needs rather than to detailed research programs. 

b) To estimate the growth of those needs during the next 20 years. 

c) To explore steps which can be taken by government through the 
NSDB, by industry and by the universities in order to meet 
those needs. 

d) 	 To make recommendations to the Philippine Government through 
the NSDB, to industries and to universities as to the most desir­
able immediate steps to be taken. 

e) 	 To identify possible sources of support. 

Duration of study: Twelve months, with report to be given at next workshop. 

Composition of subcommittee: Six persons designated by the NSDB and an 
equal number designated by the NAS. One-third of the members 
should be drawn from government, one-third from industry and 
one-third from universities. 

Chairman: 	 Co-chairmen, one each designated by NSDB and NAS. 

Staff: 	 The NSDB and the NAS will each designate a staff member to 
work with the subcommittee. 

Frequency of meetings. It is estimated that the staff members will meet three 
times during the course of the study. The subcommittee will 
meet two times for a total of six weeks. 

Travel: 	 NSDB will pay for Philippine travel to the U. S. and expenses 
of meetings in the Philippines. NAS will pay for U. S. travel 
to the Philippines and for expenses of meetings in the U. S. 

Implementation: Subject to adequate financing being obtained by the NSDB and 
the NAS. 
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RECOMMENDATION I: Creation of a Continuing Subcommittee to 

Strengthen Philippine Programs of Science 
and 	Technology in the Areas of Food, 

Nutrition and DemogrE.phy 

Purpose: a) 	 Joint examination by the NSDB and the NAS on a continuing basis
 
of the need in the Philippines for research in problems of food,
 
nutrition and demography.
 

b) 	 Joint examination of the research programs in these areas. 

c) 	 Recommendations for research priorities. 

d) 	 Identification of possible sources of expanded program support 
and suggestions for possible relationships with other national 
and international programs, both public and private, in these 
areas.
 

Duration of study: Continuous. 

Composition of subcommittee: Six persons designated by the NSDB and an equal 
number designated by the NAS. An effort should be made to include 
persons knowledgeable in appropriate arvas such ;as food technology,
nutrition, pest control, agriculIture, marine biology and dernographv. 
They should be persons frori government, industries and the 
universities. 

Chairman: 	 Co-chairmen, one each designated by the NSDB and the NAS. 

Frequency of meetings: Once each year in the Philippines to be scheduled 
between workshops. 

Finance: NSDB will offer hospitality in the. Philippines. NAS will provide 
travel funds. 

Implementation: Subject to adequate financing being obtained by the NSDB and 
the NAS. 
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Committee on 	CoconutRECOMMENDATION III: 	 Creation of a Study 


Research and Development
 

coconut products exceed those from
Background: Foreign exchange earnings from 

any other export commodity of the Philippines. A substantial pro­

in the low income bracket dependportion of the Philippine population 

for their livelihood on this major export industry. This situation al­

so prevails in other Asian countries such as Indonesia and Ceylon. 

The excise tax concession on coconut oil processed from copra im­

ported into the U. S. from the Philippines is scheduled to terminate 

and the competitive position of Philippine coconuts in the world mark­
synthetics,et is 	 also threatened by detergents made from mineral oil, 

and other substitutes. It is believed, however, that the proper appli­
com­cation of science and technology can maintain and improve the 

of this major export commodity.petitiveness 

To examine the possible need for establishing an internationalPurpose: a) 
coconut research and development institute of the Philippines 

along the lines of the IRRI. 

b) 	 To review the programs zponsored by the NSDB and other gov­

ernment and private agencies in these areas. 

c) To identify the areas 	of research and development and recom­

mend priorities. 

possible quantify the economic benefits thatd) 	 To assess and if 

can be derived from the program.
 

e) 	 To study the budget and financial requirements necessary to 

implement the recommendations of the committee. 

f) 	 To recommend possible sources of funding. 

with report to be given at 	next workshop.Duration of study: Twelve months 

anpersons designated by the NSDB andComposition of study committee: Three 


equal number designated by the NAS. The Philippine group should
 

include one representative each from the private sector, the uni­

and the interested agencies of the government.
versity community, 

Chairman: 	 Co-chairmen, one each designated by the NSDB and the NAS. 

Staff: 	 The P'Llippine group and the United States group will each supply
 

a staff member.
 

Frequency of meetings: The committee will meet twice for approximately three
 

The staff will meet three times during the cou'se of
weeks total. 

the year.
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Travel: 	 The U. S. group will provide for travel of Americans to the Philippines 
and hospitality will be provided by the NSDB. 

Implementation: Implementation is subject to procurement of funds by the NAS and 
NSDB. 
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RECOMMENDATION IV: 	 Cooperation in Oceanography and 
Fisheries Research 

The Workshop participants agreed their representatives in the field of 
oceanography and fisheries should stimulate action on the points detailed below 
in their respective countries: 

in the Philippines ­

a) 	 Increase efforts in fisheries exploration. 

b) Encourage the private sector to exploit new fisheries.
 

c) Improve fisheries technology.
 

d) Develop techniques in fish culture.
 

e) Gather environmental data related to fisheries from adjacent 
seas 
and inshore water, using Navy vessels. 

f) 	 Participate actively in the Intergovernmental Oceanographic 
Commission's marine planning and operations. 

g) 	 Request participation of Peace Corps representatives and con­
sultants in fish farming and marine activities. 

in the United States ­

a) 	 Increase the availability of fellowships, traineeships and courses 
open to Philippine applicants. 

b) 	 Make space available and encourage participation of Philippine 
scientists on U. S. oceanic vessels in waters near the Philippines. 

c) Encourage training of Peace Corps personnel for work in fish 
farming and marine activities in the Philippines. 

d) 	 Publicize the need for participation of U. S. scientists and engineers 
in fisheries and oceanography in the Philippines. 

e) 	 Encourage U. S. industries knowledgeable in fishing technology to 
train Philippine technologists. 

f) Increase the availability to the Philippines of world oceanographic 
data from Philippine seas. 
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g) 	 Encourage the establishment in the Philippines of a marine specill)n.1 
sorting center. 

h) 	 Assist in obtaining equipment for Philippine marine rest,arch. 

i) 	 Encourage and assist Philippine participation in internation.* i 
oceanography and in the International Biological Program. 

Participants further agreed on the need to 

bring the NSDB Committee on Marine Sciences into contact with thv U. S. 
National Academy Committee on Oceanography. 

Following implementation, the NAS and NSDB should consider holding i 
jointly -ponsred marine-science conference in the Philippines to discuss the 
possibility of establishing a binational or international oceanographic and fisheris 
research irititute in the Philippines. 



- 12 -

RECOMMENDATION V: Creation of a Subcommittee to Study the 

National Science Development Board 

Purpose: a) 	 To analyze the present organization and operation of the Philippine 
National Science Development Board in relation to the estimated 
research and development needs of the Philippine Republic. 

b) 	 To examine the relationships between the NSDB and departments and 
other agencies of the executive branch of government, the legislative 
branch of government, the universities and industry. 

c) 	 To make recommendations to the Philippine government, through 
the NSDB, toward increasing the effectiveness of the Board and 
placing it in a better position to cope with the problems of strength­
ening Philippine science for economic and social development. 

Duration of stud : Twelve months with interim report to be given at next workshop. 

Composition of subcommittee: Four persons designated by the NSDB and an equal
 
number designated by the NAS. The Philippine group should include
 
the Chairman of the National Science Development Board, a repre­
sentative of the Development Council, and one representative each 
from the industrial and university comnmunities. With the exception 
of the Chairman of the NSDB, none of the subcommittee members 
should be a member of th NSDB. The U. S. group should include 
persons from 	governiment, industry and the universities. 

Chairman: 	 Co-chairmen, one each designated by NSDB and NAS. 

Staff: 	 The NSDB and the NAS will each designate a staff member to work 
with the s ubcommittee. 

Frequency of meetings: It is estimated that the staff members will meet three 
times during the course of the study. The subcommittee will meet 
twice in the Philippines for a total of four weeks. 

Travel: 	 NSDB will pay for travel ,,f delegates to the U. S. and expenses of 
meetings in the Philippines. NAS will pay for U. S. travel to the 
Philippines and for expenses of meetings in the U. S. 

Implementation: Subject to adequate financing being obtained by the NSDB and 
the NAS. 



- 13-
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Agenda 

Thursday, 10 November 
Session VII Areas for Joint Cooperation 
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Acceptance of Reports and Recommendations 
and Discussion of Future Plans 

Chairman: Dr. Harrison Brown 
Rapporteur: Dr. Kenneth Turk 
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Opening Reniarks by Juan Salcedo, Jr. 
at Philippins-U. S. Workshop Dinner 

Novellber 6, 1')6(, 
Asilomar, Pacific Grove, California 

We in the Philippine Panel are extremely delighted to be here to be
reunited with our American friends and cooperators in the First Phi lippi nes-
U. S. Workshop on Scientific and Technological Cooperati,,n and Development,

held in Manila in November last year, and also to meet 
the new adherents to

this historic binational program of cooperation whose interest in the continuing

dialogue between American and 
 Philippine scientists, (conomic planners, edi­
cators, industrialists and administrat. 
rs is, we are sure, equally stimulating. 

To be sure, we have learned a great deal from the discussion (if ht

first wor. shop and thus, today, in this Second Philippines-U. S. Workshop on

Science Cooperation we feel encouraged to 
 seek wider areas .f collaboration wit h 
our American colleagues in achieving -Amore inffe.ti ,e neraction bet\%een scien­
tific and technological priorities and the iiz.jer;ativs oif a national development 
plan.
 

It is indeed a mobt alspi(i wls o(( a'dSin for us tit mine here, nine
thousand miles away from home, weeks only after the coniplementing visits be­
tween President Ferdinand E. Marcos and President Lyndon B. Johnson. For 
together they reaffirmed once more the gro%%ing concern of both our cotiries 
to fully harness the recent advances in science technology in the great task ofnation-building. We are here, therefore, in many ways, to translate into c(on­
crete projects this reaffirmation of mutual interest in the maximum application
of the new knowledge gained in the various fields of science to the development
and execution of programs for economic gro'.th and national prospects. 

We realize that this kind of discussion and interchange of experience, 
resources and expertise will be required before %.eachieve our end-purpose of 
jointly identifying many of our problems of development and having identified 
them, of jointly and positively providing the necessary solution to these problems. 

In closing, may I, on behalf of th- Philippine Panel, extend to eachand every one of you in the U. S. Panel our sincerest greetings and fondest hopes
for a very successful Second Philippines-U. S. Workshop oin S( ience Cooperation. 
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SESSION I: Progress of Programs and Activities Since First Workshop 

Chairman: Dr. John C. Warner Rapporteur: Dr. James H. Jensen 

The Second Philippines-U. S. Workshop on Cooperation in Science and
 
Development was called into session at Asilomar Conference Grounds, Pacific
 
Grove, California, on Monday, November 7, 1966. In the opening session special
 
attention was devoted to reviewing the progress made since the first workshop held
 
in November 1965 in Manila.
 

Dr. Juan Salcedo, Jr. , Chairman of the National Science Development Board 
and Chairman of the Philippine Delegation, in a prepared paper reviewed the 
attention given the recommendations of the first workshop. On January 3, 1966, in 
a report to Prosident Marcos all aspects of the workshop report were discussed. 
Details of this report, the level of funding, the priorities of proposed projects and 
reference to ong, ing research projects are included in the paper. 

Mr. Alejandro Melchor, Deputy Director General of the Presidential Economic 
Staff, in a prepared paper reviewed the specific efforts and planning that have taken 
place during the past ten months. The four-year program has been revised many 
times. It includes an analysis of the Philippine econromy, the makeup of the 
Philippine population, the rate of population growth, unemployment, international 
trade and an outline of the proposed irrigation-highway construction program. The 
broad objectives of the program include a marked increase in the gross national 
product and reduction in unemployment. 

By 1970 the Philippine Government hopes that significant progress can be 
made in solving the food problem, improving transportation , dredging of harbors, 
installation of facilities for instrument landing at the international airport, increas­
ing power generation and distribution, improving telecommiunicat ions networks, 
upgrading agricultural extension, reducing depletion of natural resources, improv­
ing housing and modernizing national defense establishments. 

In the workshop discussion of the fate of authorized research and development 
projects it was pointed out that government projec-ts approved by the Congress in 
recent years involve a total outlay of 4. 4 billion pesos but only 2. 2 billion were 
available. The Philippine participants cited many instances of failure to proceed 
because of unavailability of funds. 

Mr. Melchor continued the discussion of the mechanisms used in bringing 
the fullest government resources to bear on resolving problems. These included 
meetings of the Development Council, the Undersecretaries' Council and the Council 
of Bureau Heads. 

In the discussion of procedures used in reviewing proposals Dr. Salcedo 
described in dietail the review mechanisms of agencies, including the NSDB. It 
was brought out that the initiative for planning came from the agencies and that 
the NSDB acted only on proposal, presented. 
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Dr. Warner emphasized the excellent attitude toward science that has 
developed in the Philippines and contrasted this with that found in many other 
developing countries. There are now 25 universities and 40 colleges in the 
Philippines and the country ranks second in the world for college-age youth in 
colleges of higher education. Some of the Philippine delegates indicated they felt 
this gave an unrealistic picture, as not all of these institutions are of the same 
quality. 

The session adjourned on the general note that much preliminary work had 
been accomplished and that now mechanisms should be developed for identifying 
and selecting priorities, possibly by forming joint working committees to evaluate 
projects and procedures. 
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SESSION 1I: Industry and Industrial Research 

Chai rinan: Dr. Juan Salcedo, Jr. Rapporteur: Mr. Venancio Alcantara 

Mr. Jos( Marcelo recommended implementation of the September 1966 joint 
conmiunique'of Presidents Marcos and Johnson. The workshop considered specifi­
cally the provisions on: science cooperation, space technological training, typhoon 
warning and tracking systems, typhoon damage control, and the general subject of 
economic development. 

The typhoon warning system ;n the Philippines is inadequate, tracking 
methods are far from accurate, and aerial observation is mainly provided by the 
U. S. military force stationed in the Philippines. The U. S. group reported that 
the U. S. Department of Commerce has agreed to send two of their experts to (on­
duct a comparative study of the warning systems in the two countries. This U. S. 
proposal awaits the approval of the Philippine government. 

The applicability of space technology was considered. Since the Philippines 
does not possess the manpower to conduct space research, the consensus wan 
Philippine participation in this field should be limited to training of qualified people. 
NASA offers approximately three Philippine scholarships every year for this 
purpose.
 

Dr. Canuto G. Manuel read a prepared report reviewing last year's work­
shop accomplishments, defining problem areas in industrial research and citing 
existing facilities in the Philippines and the role of the Notional Institute of Scieir, 
and Technology (NIST) in industrial resea rch. 

Assessment of industrial developn,.nt in the Philippines w;s dist ,set. A 
U. N. team of experts conducted such a survey last year, but no report is yet 
available. Dr. Manuel suggested that a NAS-NSDB follow-up team be formed t, 
evaluate the study when it be( oyres available. 

Because of the high (Cost of production, gr w,%ing induistries cannot afford to 
finance research vital t- their production. To provide for this need, an adequately 
equipped and staffed government-sponsored industrial research center was sug­
gested. NIST could supply the growing demand for technical research if it were 
provided the necessary equipment and personnel. 

Several export industries now need the facilities of a research center. Exist­
ing efforts directed at finding possible by-products and research conducted to 
improve prodict quality are insufficient. Possible sources of financial support 
(foundation, gove.rnmental and industrial) for such a center were considered. 

A recommendation for the establishment of a NSDB-NAS subcommittee on 
industrial research (Recon:mendation II) was formulated. 

http:developn,.nt
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SESSION III: Agriculture and Natural Resources 

Chairman: Dr. Athelstan Spilhaus Rapporteur: Prof. Frank Golay 

Secretary Isosceles Pascual surveyed the present Philippine national object­

ives for agriculture and natural resource development and discussed the basic 
features of Philippine subsistence and commercial agriculture which determine the 
hierarchy of objectives. He concluded by listing the ongoing research and the re­
search plans of the NSDB in support of the national objectives. 

In subsequent discussion, the workshop recognized the basic need for an 
improved "research atmosphere" and for better integration of the scientific pro­
grams of the various branches of the government with the activities of the Inter­
national Rice Research Institute and of the universities. Priority needs for research 
and extension support are in the areas of: rat control, high protein foods, multiple 
cropping, cadang-cadang infestation of the coconut, processing of forest products, 
and in development of extension techniques utilizing developments in mass education. 

The workshop discussed again the serious situation in the Philippines with 

respect to rat control and strongly endorsed all reasonable efforts to establish 
major research projects in this area of need. The possibility was discussed of 

establishing an international vertebrate pest control institute, perhapt; on an island, 
so that all variables, ranging from ecological to economic, might be brought under 
control and studied quantitatively. Representatives of the NSDB and the NAS agreed 
jointly to explore possibilities along these lines with their respective governments 
and with international agencies. 
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SESSION IV: Natural Resources 

Chairman: Dr. Athelstan Spilhaus Rapporteurs: Prof. Frank Golay 

Mr. Jorge Juliano 

Secretary Pascual discussed the mineral resource situation in the Republic 
of the Philippines emphasizing the availability of a broad range of metallic and non­
metallic ores. Particular emphasis was placed on the need for metallurgical 
research leading to efficient extraction of nickel from laterite deposits. Discussion 
among participants indicated that research efforts in the U. S. in this area have
 
been unsuccessful even though considerable sums of money and professional time
 
have been spent; thus, the likelihood of success ii such an effort did not seem high. 

Conservation and utilization of forest resources received considerable atten­
tion. The workshop expressed the view that there was need for greater research 
on the utilization of forest products so the great export potential of this resource 
might be more fully realized. Concern was expressed for the lack of well-trained 
foresters and related technical personnel. The need for improving the situation 
was also noted as was the need for forest resource studies. 

Marine and fresh-water fish resources received attention with the view ex­
pressed that there was a need for more studies, particularly with an ecological 
basis. Research on methods of efficient utilization of fish resources was empha­
sized, including the possibilities afforded by an expansion of artificial fish culturing. 

Subsequent discussion revealed support for the "systems" approach to the 
over-riding Philippine problem of food supply. Such an approach miust involve the 
integration of nutritional, demographic, geological and hydrological as well as 
directly productive aspects of food supply and requirements. Recognizing the 
urgency of the problems of food and nutrition, including food protection, in provid­
ing for the needs cf a growing population, the workshop recommended the creation 
of a joint U. S. -Philippines study group to examine ways in which the extensive, 
but dispersed, efforts which are presently underway could be integrated and 
expanded.
 

The workshop also considered the possible need for an "internationalized" 
approach to the research requirements of the coconut industry, the principal 
source of foreign exchange in the Philippines. This led to the recommendation 
for the creation of a study group to consider, in greater detail, coconut research 
and development, and the need for establishing a coconut research center. 

The workshop briefly discussed the potential support for Philippine economic 
growth in mineral exploration and processing and concluded with limited discussion 
of the need for scientific support of reforestation and forestry conservation in the 
Philippines. The workshop recognized the need for solutions to these problems and 
endorsed the need for surveys to identify their basic dimensions as a prerequisite 
to the organization of more closely focused research efforts. 
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SESSION V: Oceanography and Fisheries 

Chairman: Dr. Konrad Krauskopf Rapporteurs: 	 Dr. Canuto G. Manuel 
Dr. I. Eugene Wallen 

Problems in the general area of oceanography and fisheries were discussed. 
The utilization of marine resources toward a solution of the problem of protein 
deficiency is limited principally by lack of knowledge about the life histories of 
fish and invertebrate populations. The large capital and government investment 
required for fisheries and oceanographic research was felt to be justifiable for 
fisheries, but not for open-ocean work. 

The 	workshop noted the apparently favorable location and environment of 
the Philippines for greatly improved fisheries production in open-ocean, near­
shore and inland waters. It recommended increased U. S.-Philippines cooperation 
in research and development activities leading to fuller exploitation of fisheries 
resources in Philippine and adjacent waters. A broad theoretical basis for this 
exploitation should be developed and appropriate projects should be undertaken in 
basic and applied research leading to increased fisheries production. 

The Philippine representatives should pursue the following objectives: 

a) Maintain and increase efforts in fisheries exploration. Exploitable 
populations of marine fishery organisms may be transient in Philippine 
waters or undiscovered because of the opacity of the water. New tech­
niques and equipment as well as extensions of older techniques should 
increase the chance of finding and exploiting these populations. 

b) 	 Encourage the private sector to exploit new fisheries. Wide dis­
semination of information concerning populations and distributions of 
marine fishery resources should lead to more intensive exploitation 
by private individuals and companies. 

c) 	 Improve fisheries technology with special reference to catching, pre­
serving, processing, and marketing the catches. Much technological 
improvement is possible in the harvesting and marketing of marine 
fishery resources. To increase food production for profit, the con­
version of raw fisher, organisms to fish meal, fillets, fish protein 
concentrate, and fis], sauce, requires that new techniques be developed 
for the species living in Philippine waters. 

d) 	 Develop techniques. Expertise in practical fish culture exists in much 
of the Philippines. The encouragement of research and publicity on 
successful techniques for fertilizing of waters, spawning of fishes, man­
agement of water levels, etc. , will increase the profit potential of fish 
culture, increase production, and help the protein shortage in the 
Philippines. 
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e) 	 Gather environmental data related to fisheries from adjacent seas and 
near-shore water. U. S. and other foreign ships work in seas adjacent 
to the Philippines. Many of these ships can offer space for participation
in research and for training of Philippine nationals. Oceanographic 
data from these vessels go to national data centers. Use of vessels of 
the Philippine Navy, Coast and Geodetic Survey, and other agencies to 
gather additional data would add to the international pool of inforrmtation 
which could be tapped by Philippine scientists. 

f) 	 Participate actively in Intergovernmental Oceanographic Conrinissitn 
marine planning and operations. Already a part of the Commission, 
Philippine scientists should become more vocal participants arid origi­
nate 	ideas for implementation through the IOC with international funding. 

g) 	 Request participation of Peace Corps representativt s anld oi sult,intS 
in fish farming and ma;irine activities. Peace Corps vtlunt eers hae'e 
been trained for fish culture work in Togo. A rtqtiest for sinutlarly 
trained volunteers would add nianp(wer for acti vities if reset ri h1vito11. 
to Philippine science. sU. S. consultants in fish cult ore tecChiltlItt 
could also add to the research effort. 

h) Bring the NSDB Comnmittei. on Mar ,in 0ees C ota with theSc-i into t t 
U. S. Academty Conmittee on Oceanography. In helping totim iient 
the above and sinilar sugg'stiot. s, the NAS C omnittee on O: eani)graphy 
might be asked to use its staff and exp.rtise t,)r joint projvcts with the 
NSDB Committee (in Marine S(it.ncps. 

The 	U. S. representatives should pursue the following objectives: 

a) 	 Increase the availability of fellowships, tra iit.eships and toirsus 
open 	to Philippine applicants. 

b) 	 Make space available and encourge participation of Philippine scientists 
on U. S. oceanic vessels in waters near the Philippines. Systematic 
advertising of the need for this would encourage U. S. vessels il taking 
Philippine scientists aboard for research and training. 

c) 	 Encourage the training of Peace Corps personnel for work in fish farming 
and oceanographic activities in the Philippines. 

d) 	 Publicize the need for participation of U. S. scientists and engineers in 
fisheries and oceanography in the Philippines. 

e) 	 Encourage U. S. industries knowledgeable in fish technology to train
 
Philippine technologists.
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f) 	 Increase the availability to the Philippines of world oceanographic 
data from Philippine seas. The U. S. National Oceanographic Data 
Center should be encouraged to assist with the collection and processing 
of Philippine data and to release data already collected. 

g) 	 Encourage the establishment in the Philippines of a marine specimen­
sorting center. The Smithsonian Institution should be urged to assist 
the Philippines in the development of a specimen-processing center in 
the Philippines. 

h) 	 Assist in obtaining equipment for Philippine marine research. Obtaining 

oceanographic equipment is a world-wide problem. The U. S. should 
make a strong effort to assist the Philippines and other countries in 
meeting this need, possibly by developing a surplus equipment center. 

i) 	 Encourage and assist Philippine participation in international oceano­
graphy and in the International Biological Program (IBP). Already a 
member of the Intergovernmental Oceanographic Commission (IOC), 

the Philippines could consult with U. S. delegates to the IOC to provide 
useful input to further Philippine interests. Cooperation in the IBP 

should be increased. 

j) 	 Bring the National Academy of Sciences Committee on Oceanography 
(NASCO) into touch with the Philippine Committee on the Marine Sciences 
for the purpose of implementation of the above plans as appropriate. 

The workshop recommended investigation of the possibility of establishing a 
binational or international oceanographic and fisheries research institute in the 
Philippines as an extension of the implementation of these recommendations. This 
might be discussed at a NAS-NSDB sponsored conference on marine sciences to be 
held in the Philippines. The implementation of these recommendations was agreed 
to be necessary to stimulate awart-ness of the opportunities for oceanographic re­
search in the Western Pacific Ocean. 

The funding of such an institution was discussed; the workshop agreed that 
agencies, such as the U. S. Bureau of Commercial Fisheries, non-governmental 
institutions, and the U. N. family might be suitable sources. The U. N. might 
provide assistance to carry out a pre-investment survey. 

The problems of fish technology, processing and marketing were discussed 
further. It was noted fermentation of fish products was being investigated by the 
National Institute of Science and Technology (NIST) and because of the high nutritive 
value of fermented fish sauce and the export market potential for this product, the 
cooperation of private U. S. pharmaceutical industries, which have extensive 
experience in fermentation technology, might be sought to explore possibilities of 

increasing production. 



- 25 -

A need was expressed for assistance in the development of fish preservation
technology, particularly canneries, and the utilization of hitherto neglected fish, 
such as the shark. 

The establishment of a Philippine-Japan commission on cooperation was 
noted with interest in view of the Japanese expertise in the area of fisheries in 
the Western Pacific. 
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SESSION VI: A. 	 Communication and the Scientific and Technological
 

Community
 

Chairman: Dr. Konrad Krauskopf Rapporteur: Mr. W. Murray Todd 

Two particular aspects of scientific and technological communication are 

relevant: 

1) 	 between scientists of different institutions-an informal procedure, 
and 

2) 	 among institutions and scientific societies-the formal elements 

of the transmission of knowledge. 

In the Philippines there are four areas of communication of special concern 

to the NSDB: 

1) 	 among scientists themselves, 

2) 	 between scientists and the public, 

3) 	 between scientists and industry, 

4) 	 between scientists and the legislative and executive branches of the 

Philippine Government. 

An inventory of the major scientific journals and their distribution in the 
Philippines was presented. The disparity between the circulation of the major 
scientific journals and the readership among Philippine teachers was noted and it 
was concluded communication among scientists may be adequate, but that between 
scientists and Congress is weak and that between scientists and the public and be­
tween scientists and the teaching profession is in need of improvement. 

Another ar.a of comnnunication of special interest is that fostered by the 

scientific societies. The character of the Philippine Chemical Society was de­
scribed and the participants agreed it would be extremely useful to this society 
to have a working relationship with the American Chemical Society. NSDB rep­
resentatives will provide the U. S. workshop panel with a list of Philippine 
scientific and professional societies with membership figures in order that the 
NAS might review the possibilities for cooperation with American counterpart 
societies. 

The need for Philippine institutions to improve their library facilities in 

both quantity and character of books and journals was examined. A separate 
Philippine national documentation center was discussed and the need for text­
books-a need AID is helping to overcome-mentioned. 
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Library planning and consolidated acquisition programs were also mentioned 
and it was explained there are inter-library loan procedures, but no collaborative 
buying exists among the different agencies in the Philippines. 

NAS and the NSDB representatives agreed to collaborate on the strengthening
of Philippine professional societiej insofar as cooperative arrangements with U.S. 
professional societies might serve this purpose and that the NAS would keep the 
Philippine group informed of NAS science book program developments as they
relate to Philippine scientific and technological library needs. 
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SESSION VI: B. Formulation and Implementation of National Science 
Policies 

Chairman: Dr. Konrad Krauskopf Rapporteur: Mr. W. Murray Todd 

Discussion by the workshop centered on a bill pending in the Committee on 
Scientific Advancement of the Philippine Senate providing for a steady source of 
funds for scientific and technological research and development and manpower 
training and development on a national scale, through the levy of a special tax of 
2% on every foreign exchange transaction and the alternative method of financing
 
through the levy of a special tax on the nct income of corporations prior to income
 
tax.
 

The workshop discussed and agreed on the urgent need for a specific measure 
to raise as rapidly as possible the level of government expenditures for scientific 
and technological research to about one percent of the GNP (see Recommendation 
No. 1, Group V, First Philippines-U. S. Workshop, Manila, November 22-26, 
1965). 

The U. S. group noted it would be inappropriate to comment on Philippine 
tax procedures and science financing methods, but lent support to the concept that 
current financing is, in all likelihood, seriously inadequate. 

The workshop group questioned and reviewed the capacity of Philippine 
scientific institutions to absorb substantially increased sums of money for scientific 
and technological programs in light of the shortage of scientific manpower. It was 
made clear the Philippine Congress has appropriated funds for significant numbers 
of programs and projects which, because of budgetary limitations, have not been 
implemented, but which could immediately be undertaken without significant in­
creases in available manpower. Much of this absorptive capacity, nowever, could 
be created through the scientific manpower training program and provision of 
physical plant arid equipment. 

The political will to support science in the Philippines and the relationship 
of scientific to other social values was discussed in relation to the means used to 
finance this support. Although no conclusion was reached it was clear all members 
of the workshop were in sympathy with the need of the NSDB to achieve, with other 
organizations and institutions in the Philippines, a broadened arnipublic parliamen­
tary backing for the concept of science and technology as an essential element of 
national development policy and programming. 

A resolution relating to the current proposed Philippine legislation was 
drafted by a selected panel. 
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Resolution Regarding Funds for Science 

Background
 

Discussion centered on the urgent need to develop an expandable 
source of funds for scientific and technological research and development, 
including manpower training, to promptly raise the level of government 
expenditures in science and technology through the Philippine National 
Science Development Board. The national goals should be to raise, as 
rapidly as possible, aggregate expenditures on research and development 
to a level of about one (1) percent of the GNP per year. This was the 
essence of the recommendation made in the First U. S. -Philippines 
Workshop (see Recommendation No. 1, Group V, First Philippines-U. S. 
Workshop, Manila, November 22-26, 1965). 

Resolution 

The workshop notes that there is an urgent need to raise, as 
rapidly as possible, the level of expenditures on scientific and techno­
logical research and development to about one percent of the GNP and 
urges that the means to finance scientific and technological activities, 
including the possible use of new tax sources, should be given priority 
consideration by the Philippine Cong -ss and by the executive branch 
of government. 
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SESSION VII: Areas for Joint Cooperation 

Chairman: Dr. Harrison Brown Rapporteur: Dr. Kenneth Turk 

The Chairman welcomed Congressman George Miller to the workshop and

described Mr. Miller's contribution to science in the 
United States, especially

in his present role as Chairman of the House Committee on Science and Astro­
nautics. The Congressman generously 
indicated his committee would be privileged
to work with workshop panels and expressed his strong personal feeling that scienceis a common language and can be the catalyst to bring the peoples of the world to­
gether. He feels his c-mmittee has improved the dialogue between the scientific
community and Congress and that this is equally important for other countries. 

In addition to the joint programs described in earlier sessions, the following 
areas were considered for U. S. -Philippines cooperation: 

A. Weather 
B. Energy sources 
C. Water resources and desalting 
D. Air and water pollution 

A. Weather: The Director of the Philippines Weather Bureau has

already proposed a 
program for U. S. -Philippines cooperation in research ontropical meteorology, U. S. facilities exist for weather tracking in the Philippines
and an increased cooperative program of sharing these facilities and resulting
information is desirable. In addition, it would be vanluable to have experts inmeteorology from the Caribbean sent to the P~hilippines to des(cribe their experiince
in weather prediction and to suggest p'ssiblh programs for the Philippines. Anoffer was extended bv Dr. Brown to put U. S. Governiment agenclts, particularly
the Inter-agency Conmission on Atmospheric Sciences and the National Acadery's
Committee on Atmospheric Sciences, 
 in touch with appropriate Philippine c om mis­sions to consider possibilities for cooperative 
 research programs, including train­
ing programs. Dr. 
Salcedo recorded his acceptance (if the scientific aspects of thejoint communiqu: issued by Presidents Marcos and Johnson and offered Philippine
assistance in the establishment of joint programs. 

B. Energy Sources: Hydroelectric sources of power in the Philippines
are limited and there is need for alternatives, -ossibly geothermal, nuclear or
solar. A geothernal plant with a potential out t. t of 20 MW is under construction,
and the Republic of the Philippines is evaluating the feasibility of using nuclear 
energy as a power source in Northern Luzon. A small experimental nuclear reactor
of 1-3 MW capacity is available for training technical personnel. 

The urgency of a decision on the use of nuclear power within the yearwas emphasized if a 300 MW capacity is to be realized by 1971, and second and
third reactors, givin,, a total of 1000 MW, are to be built in 1973 and 1975 respect­
ively. It is envisaged these should be obtained through private contracts. 
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Recognizing that the provision of adequate energy sources is principally 
an economic matter rather than a research problem, the representatives of the 
NAS offered assistance in facilitating contact between the appropriate U. S. and 
Philippine agencies. 

C. Water Resources: Two water problems are flood control and the 
provision of fresh water for irrigation and human consumption. More information 
regarding the extent of underground water resources is needed. Expansion of the 
present limited irrigation by artesian water in Central Luzon was suggested and it 
was noted the U. S. Bureau of Reclamation is studying the problem of flood control. 

Various methods of removing salt from sea water were discussed briefly 
with concurrence that solar energy distillation is most pertinent to Philippine 
experimentation. In view of the rapid expansion of research in this field in other 
parts of the world and the cost of establishing similar programs in the Philippines, 
the workshop suggests activity in this field of research be limited to the acquisition 
of information by a small number of Philippine specialists. 

The workshop concluded that the Hydrological Decade offers an excel­
lent opportunity for cooperative studies of problems of water resources in the 
Philippines. Possibly the training of hydrologists might be undertaken by appro­
priate U. S. agencies and institutions. 

D. Air and Water Pollution: The problem of air and water pollution in 
the Philippines was discussed and concern expressed regarding the urgency of 
determining the nature and solution of these problems before they reach unmanage­
able proportions. 

The NAS representatives agreed to investigate the possibility of Oending 
U. S. scientists and engineers to the Philippines to coope.atc with Philippine 
scientists in assessing problems and recommending programs leading to their 
solution. Fellowship and scholarship possibilities in U. S. institutions and estab­
lishment of air and water pollution control centers should be explored. Prompt 
action is essential in view of the rapid expansion of industry in the Manila Bay area 
and around Laguna de Bay. 

The participants agreed this subject might be discussed at the next work­
shop within the general context of problems resulting from industrialization and 
urbanization. 





Contributed Papers 
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REPORT ON PROGRAMS AND ACTIVITIES
 

Dr. Juan Salcedo, Jr.
 

It is my privilege to make 
a report to you on the programs and activitiesfor science development in our country since the First Philippines-U. S. Work­shop on Scientific and Technological Cooperation and Development held in Manila
20-26 November 1965. 

In retrospect, we wish to state that the first workshop was a most inspir­ing and rewarding experience for all of us in the Philippine Panel and we hopethat our colleagues in the U. S. Panel found it equally thought-provoking and 
profitable.
 

With the advent of the new administration 
or, 30 December 1965, underPresident Ferdinand E. Marcos, we felt it imperative to report to him on theconclusions and recommendations of the first workshop which we did on 3 Jan­
uary 1966.
 

We like to believe that the Summary of Conclusions and Recommendations
has provided the basis and impetus for the science program of the 
new admini­stration and, in a modest sense, the stimulation for its overall national develop­
ment plan.
 

In the funding of research activities in the public sector at least, thelevel of support from the government remains the same. Steps have, however,been taken in the direction of raising the present level, averaging 1/10 of onepercent of GNP, to one percent of GNP. A bill is now pending in Congress thatwould provide the NSDB and agencies under it with a continuing research fundamounting annually to 50, 000, 000 pesos generated from a system of levies onselected exports and imports. The bill has so far received the endorsement ofour officials. It passed the House of Representatives last April and is calendaredfor Senate action at the next regular session early in 1967. The Secretary ofFinance, the business and banking sectors are behind the move to raise the gov­
ernment support for science and technology.
 

Consideration has been given to 
the need to give more emphasis to appliedresearch and to allocate to this area more funds, approximately 90% of researchand development funds, and 10% thereof to basic research.
 

Our official arrangement with the 
Budget Commission for the NSDB to under­take the evaluation of requests for research funds from government agencies isbeing pursued with encouraging results in terms of achie ,ing a current inventory ofresearch projects in the government sector and maximizing the utilization of publicfunds in priority undertaking through the coordination of government research pro­grams. There is national cooperation in this regard from other government re­
search agencies. 
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The NSDB continues to give grants-in-aid to resarch agencies, edli',utionil 
institutions and individual investigators, including financial arrangements for 
participation of Filipino delegates to international scientific meetings, seminars 
and conferences. 

Facilities of the NSDB have, in fact, been offered and utilized in the assess­
ment and development of the potentialities of our forest, marine and mineral re­
sources. Efforts are being exerted towardh the varly implementation of the rec­
ommendations of a Rats and Other A.riculturail Pests Control Study Group. It is 
our hope and, yours, too, we know, that perh.,ps in the inti-ri nvi k,n rkable 
arrangements of bintati onal coopt, ral;, i i w xplor, d for tI,1 "- b flimenth of 
an international institute in this field. 

Closer attention is b,,ing fcu ,,i n th, icd fur Soillt..* ka , draNking
 
back to the Philippines our spetiAali ts ".bo, l,.av ( t pleted tIl, ir tri .g atbru.
 
and of providing them with incentives: to Ltay ol in their specialized fields. It lb 

realized that further consideration sh,,ld be aiven to "structuring" our foreign 
scholarship program in the sciea vs n r. ,i,!i - t, the neuds ind def,,ands of the 
economy. 

The NSDB scholarship progratr io te i dercraduate to graduate level is 
being given full supervision. The Philipine Sc ience High School is now in its 
third year of operation. In cooperation with the Department of Education, the 
NSDB is pursuing a program of summer institutes for science teachers and a re­
assessment of science curricula. 

Manila and some of our provinces very recently were in the throes of an 
outbreak of H-Fever and while government concern for the matter falls within 
the functional responsibility of the Department of Health, the medical research 
facilities of the NIST have invariably been made available to interested medical 
groups. For its part, the NSDB through its facilities, is paying closer attention 
this fiscal year to the related research activities in agricultural products, nu­
trition, biology, industrial research, nuclear energy, and engineering spread 
over 199 separate research and development projects. 

The research centers of the NIST, particularly the Industrial Research 
Center (IRC), are now embarked more vigorously on the full industrial utilization 
of our major crops and resources, namely, coconut, sugar and forest products. 
The results are encouraging in the work on an integrated coconut product in­
dustrialization process on oil, husk, charcoal briquettes and coconut protein. 
What needs yet to be done is the economic feasibility study. 

A study is now being made for the expansion of the facilities of the NIST's 
Division of Documentation to make it a more useful tool to scientists, researchers, 
technologists, and others who are interested in scientific library services. 
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The NSDB has recently expanded its area of communication to and from the
 
provinces with the establishment of additional regional offices which now, among
 
others, assume responsibility for the effective dissemination of results of re­
search, holding of regional seminars science fairs; and
and more importantly 
serves as liaison between NSDB and the scientific, educational and industry groups 
in the provinces. This month it is sponsoring twelve regional science fairs to be 
climaxed by a national competition among winners in Manila next month. 

The operation of the NSDB has been expanding with the establishment within 
its organizational structure of additional institutes, namely, Philippine Inventors 
Commission, Philippine Coconut Research Institute and the Textile Research 
Institute and also with its interrelated activities with the National Air and Water 
Pollution Control Commission and the Philippine Science High School. 

We are deeply pleased with the arrangement that this second workshop should 
now address itself to the treatment of problem areas in priority fields and that out 
of the discussion we are about to participate in, there should emerge positive 
agreements, on binational scientific cooperation on specific priority projects for 
development. 

In addition to those fields which received our attention in the first workshop, 
it is our belief that an opportunity has now presented itself as a result of the joint 
communique issued at the close of the recent state visit in September of President 
Marcos with President Johnson to consider specially the potentialities for a joint 
program in oceanography, tropical meteorology including typhoon damage control 
and space technology. In the latter part of the week, the Philippine Panel will 
welcotic a more detailed consideration of these activities. 
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AN OVERVIEW OF THE PHILIPPINE ECONOMIC
 
DEVELOPMENT PROGRAM IN RELATION TO
 
THE ROLE OF SCIENCE AND TECHNOLOGY
 

Alejandro Melchor
 

This paper proceeds or the assumption that it is the responsibility of students 
of science to offer new perspectives to the solution of old problems. It submits 
that contemporary science in the Philippines must substantially reorient its atti­
tudes and ambitions if it is to take a realistic role in the issues most vital to our 
country: those of development. 

Let me first give an overview of the Four Year Economic Development Pro­
gram for the Philippines (fiscal years 1967-1970) in relation to the role of sclente 
and technology. 

1. 	 The basic problems to which the Program addresses itself are: 

a) 	 the dualistic character of the Philippine economy, i. e. , the large 
rural sector, with its backward agriculture supporting 72% of the 
country's population in a manner where nature rather than tech­
nology remains dominant as against the smaller, though more 
prosperous and modern, export and industrial sector. The exist­
ence of these disparte systems has created problems which re­
quire inmmediate solutions. Inefficient and subsistence agriculture 
has resulted in low farm incomes, made few resources available 
as inputs for industry, and has not provided the niass ma rket needed 

for 	industrial expansion. 

b) 	 a population growth rate of 3. 2% annually which is creating great 
pressures on our food crop production which has been growing at 
an annual average rate of 3. 5%. 

c) 	 a substantial and growing unemployment problem estimated to be 
13% of the labor force. 

d) 	 adverse terms of international trade. 

e) 	 the large requirements for investment in infrastructure 
facilities (3. 09B pesos), especially in irrigation and )oads. 

2. 	 The aggregate goals of the Program are: 

a) an annual rate of growth of GNP at 6. 2% from 20. 5B pesos in FY 
66 to 26. 14B pesos in FY 70. 
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b) 	 an annual rate of growth of national income at 5. 7% from 17. 4B pesos 
in FY 66 to 21. 7B pesos in FY 70. 

c) 	 an annual rate of growth of per capita income of 2. 4%. 

d) 	 reduction of the unemployment rate from the present 13% to 7. 2% 
of the labor force in 1970. 

3. 	 To attain these objectives, a total investment of 20. 3B pesos would be 
required by the Program. This will necessitate an increase in the rate 
of investment from 14. 6% of GNP in FY 62-66 to 21. 3% during the Pro­
gram period. Of this investment, the national government will account 
for 3. 5B pesos or 17% of the total required investments, while the pri­
vate sector will account for 16. 9B pesos or 83% of the total investment. 

As a corollary, the Program calls for an increase in the rate of savings 

from the current 16% of GNP to 19% by 1970. With this projected increase in 
the savings rate, domestic savings will cumulate to 17B pesos during the Plan 
period as against the investment target of 20. 3B pesos. To attain the invest­
ment target, the savings-investment gap will have to be filled by external 
assistance in the amount of 3. 3B pesos or $851 M. 

Properly implemented, the Economic Development Program must have 
accomplished the following by the end of 1970: 

1. 	 solved the serious food-population problem confronting the country. 

2. 	 increased the extent and the efficiency of the country's transportation 
system through the construction and improvement of the principal 
highways, bridges, ports and airports. 

3. 	 increased the extent and the efficiency of the country's irrigation 
systems. 

4. 	 solved the serious flood problems of the country. 

5. 	 expanded the capacity for power generation and distribution. 

6. 	 improved and extended the country's telecommunication network. 

7. 	 established essential industries and agricultural projects to fill 
the most urgent gaps in the productive structure. 

8. 	 improved and expanded the agricultural extension machinery. 

9. 	 effectively stopped the wanton and destructive use of the country's 
natural resources, particularly forest and fish resources. 
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10. 	 expanded the country's educational facilities to meet the require­
ments of an increased population and enhance the quality -nd ex­
cellence of the present educational system. 

11. 	 adequately relieved the need for housing and health facilities both 
in urban and rural areas. 

12. 	 adequately provided for the maintenance of the country's internal 
and external security. 

Science and technology have been identified as an important adjunct to 
the economic development process. Accordingly, a four-year program of 
applied research and development studies has been drafted, involving agri­
culture, industry and engineering, medicine, nutrition, atomic energy,
and the development of scientific manpower. 57. 8 million pesos has been 
allotted for the Program Period, for operating expenses, surveys and re­
search and training grants, to support the dissemination of results of 
scientific studies, well the fundingas as requirements ef foreign-assisted 
projects. 

This role is only consistent with a recognition of the direct contri­
butions of science and technology to development. Discussing this briefly: 

1. 	 Economic development, or the process of increasing per capita 
income levels, has frequently been viewed only from the central 
problem of capital formation. 

2. 	 While this build-up of productive capacity is surely crucial to 
growth and therefore cannot be overemprasized, still, one feels 
that too much of growth economics theory has been directed 
toward the problem of physical capital formation and its fin­
ancing to the exclusion of other equally important factors. 

3. 	 Comparatively little empirical research on the other hand has 
been undertaken and made available to the policy-maker on the 
investment in terms of human capital-and science and technology 
as an adjunct, perhaps even a conditio sine qua non, to physical 
capital information. 

4. 	 It is self-evident that acceleration in the building-up of productive 
capacity must be accompanied by more efficient manpower and 
technology so that desired higher levels of productivity and output 
may be attained. Otherwise the conditions of space-age technology 
would be obstructed by primitive labor power and techniques. 
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5. 	 Extensive studies have shown the following in the United States be­
tween 1929 and 1957: 

a) 	 23% of growth in real national income was generated by in­
creased education. 

b) 	 20% of growth in real national income was generated by the 
advance of scientific and technological and managerial know­
ledge, which permitted greater production out of a given 
quantity of resources. 

c) 	 Significantly, the increase in inputs of physical capital 
contributed only 15% of the total growth in real national in­
come. 

6. 	 This is convincing proof that the generally accepted concept of 
capital formation misses this essential element of progress­
investment in human resources as truly productive agent.a 

7. 	 Clearly, rather than being limited to net increases in land, struct­
ures, durable equipment, commodity stocks and investments over­
seas, capital stock must also be measured to include the body of 
knowledge available to the people ane' their capacity and training 
to use that body of knowledge effectively. 

Just 	as a solid physical base of infrastructure facilities is es­
sential to growth, it is al io necessary to build a scientific and techno­
logical infrastructure- rot only to undertake researches, but to dis­
seminate the results, and to demonstrate the feasibility of their 
application. This infrastructure would be necessary to complete the 
continuing innovation. 

I have listed some problems with respect to Philippine science and 
technology: 

I. 	 Limited resources tc Cnance scientific research. 

2. 	 Inadequate physical facilities. 

3. 	 Isolation of the scientific community from the mainstream of 
other major disciplines, particularly politics and economics. 
Instead of having reached some interdisciplinary approach by 
this 	time, the community has become more and more indrawn, 
with agruments among its members. However, it must be 
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appreciated that this conference marks a purposeful effort to remedy 
this situation. 

4. 	 Relative to this, inadequate lines of communication exist between 
the scientific community and the proper implementing agencies in 
both the government and private industry. To give an example, 
certain proposals of the last RP-US Workshop on Scientific and Tech­
nological Cooperation and Development would probably be unaccept­
able as unrealistic, if presented right now to such implementing
agencies. To cite one: that "government investment in research 
be raised from the present 1/10 of one percent of GNP to one percent 
of GNP as rapidly as possible. " One may question how well a 
nation like the Philippines can afford it. Certain areas, of course, 
will require heavy research investments, incl uding those mentioned 
in our project listing. Most certainly, these investments must be 
kept. But to increase, across the board, the present figure by ten 
times is not fully realistic. This is not an argumlent about figures
and st,3 ;stics, for it may involve sacrificing other equally impor­
tant 	and perhaps more immediate developmental requirements. 

5. 	 A revolution of rising expectation has swept the country. There is 
is pressure for the government to do the most with the least and 
soonest. This has resulted in Congress passing appropriations far 
in excess of government resources. 

Among others, I would suggest the following for consideration as 
possible solutions: 

1. 	 the export of technology from industrialized countries to de­
veloping economies on a scale larger than the present, with 
specific reference to giving substance to the Johnson-Marcos 
Joint Communiqu6' in mid-September, 1966. 

2. 	 the pooling of the resources of private industry to match the 
financial requirements of large-scale industrial research. 

3. 	 the expansion of present training programs for scientists and 
technicians from developing countries. 

4. 	 the initiation of socially valuable researches, including, as 
proposed by the last workshop: 

Area I. Researches directed at increasing the utilization 
of natural resources to produce substitutes of imports. 
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Area II. Researches directed at upgrading and expending the 
nation's export products. 

Area III. Researches directed at processing the waste products 
of agriculture and industry to develop consumer goods and ex­
port commodities. 

Area IV. Measures directed to develop scientific and technol­
ogical manpower, promote social science research and science 

consciousness.
 

Like most developing countries, the Philippines is witnessing the phe­
nomena of declining death rates and of sustained birth rates at high levels 
with the result that populaLion is rising at the rate of 3. 2% per annum. 

In its rich resources, the Philippine economy finds a vast potential; 
in the rapid expansion of its population, it finds its biggest challenge. In 
meeting this challenge, President Marcos announced last week that the 
government policy would be to follow the measures suggested by the Vatican 
and the FAO in coping with the mounting populatioz, problem. Thus, instead 
of limiting the number of people at the banquet table, the Economic Develop­
ment Program seeks to put more food on the same table to feed the millions 
still to be born (300, 000 laborers and 500, 000 school children every year). 

The role of science and technology in the national qest for general wel­
fare and economic progress is clear; the problem is how, within the many 

given constraints, its effort can be stepped up. 
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PROBLEM AREAS IN INDUSTRIAL RESEARCH 

Canut, G. Manuel 

As in many developing nations, scientific and technological research and 
development in the Philippines have been directed mainly to accelerate industri­
alization. This present industrial trend has been bolstered by the Philippine 
Five-Year Integrated Socio-Economic Development Program (FY 1962-1967) and 
a recently updated Four-Year Science and Technology Development Plan 
(FY 	1966-1970), prepared by our National Science Development Board (NSDB). 
The 	latter, particularly, has given high priority to industrial and engineering 
research and development. 

The whole science development program is subdivided into specific pro­
gram areas: (1) Research and Development Program, (2) Scientific Manpower 
Development Program, (3) Science Promotion Program, (4) Capital Invest­
ment Program, (5) Financial Program, and (6) other science programs. 

The Research and Development Program covers the fields of industrial 
research, engineering research, agricultural and natural resources research, 
atomic energy research, medical and allied research, foods and nutritin re­
search, social science research and basic research. Of special significance. 
however, to applied industrial and engineering research is the inclusion of a 
multi-purpose pilot plant project in the afourt.nentioned capitiil investment pro­
gram. It is also noteworthy that in the imple entation of the current Science 
and Technology Development Program, the enactment of a law establishing a 
Pilot Plant Research Center in the Philippines has been recommended. 

INDUSTRIAL RESEARCH 

In order to be able to utilize our country's abundant raw and waste materi­
als for the production of substitutes for imported raw materials and intermediate 
and finished products as well as the development of exportable manufactures, the 
following objectives of the program have been set: 

a) 	 to explore more thoroughly the physical and chemical properties of 
locally available raw materials, 

b) 	 to explore the possibilities of producing from local raw materials and 
basic and/or intermediate imported products, 

c) 	 to investigate alternative cheaper sources of raw materials for the 
needs of industry, 
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d) to adapt known manufacturing methods of local materials and conditions, 

e) to develop improved and cheaper methods of production, 

f) to develop methods for quality standardization of industrial products, 

g) to develop new consumer products utilizing local raw materials, 

h) to develop processes of upgrading the local raw materials, and 

i) to develop equipment and processes of manufacture for use of industries 
on the cottage level. 

After considering the status of research facilities, manpower, economic im­
pact, funds and actual needs, the areas of research in industry, in order of their 
priority, have been developed as follows: 

a) Primary metal and mineral industries;
 

b) Chemical industries;
 

c) Pulp and paper;
 

d) Wood technology;
 

e) Textile technology;
 

f) Food technology, including food manufacture;
 

g) Agricultural industries;
 

h) Cottage industries;
 

i) Miscellaneous, industrial microbiology, etc.
 



- 45 -

ENGINEERING RESEARCH 

To realize the benefits of properly designed and engineered projects, the 
Engineering Research Program (also under Area Program of Research and 
Development) has set the following objectives: 

a) 	 to develop metallurgical and chemical engineering processes for local 
materials; 

b) 	 to improve the design of facilities and structures on irrigation, flood 
control and drainage; 

c) 	 to develop means of deriving power, fuel and water from available 
sources for urban and rural areas; 

d) 	 to improve the quality and develop new engineering construction materi­
als; 

e) 	 to develop methods of fabricating scientific instruments, engineering 
equipment and machinery using local raw materials; and 

f) 	 to develop new materials for and to improve the efficiency of trans­
portation and communication facilities. 

Consistent with the above-mentioned objectives and considering the present 
status of research, developmental work has been carried out in several areas 
in the following order of priority: 

a) Metallurgy; 

b) Chemical engineering processes; 

c) Sanitary engineering; 

d) Irrigation, flood control and drainage; 

e) Water supply development; 

f) Power and fuels; 

g) Surveying and mapping; 
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h) Engineering and construction materials; 

i) Instrumentation, engineering, equipment and machinery; 

j) Transportation and communication facilities. 

Consequently, in view of the objectives of the industrial and engineeringresearch programs and the order of priorities in carrying out development work 
as envisioned in the Area Program of Research and Development of the NSDB,
the said industrial and technological researches were in effect directed specif­
ically as follows: 

I. Researches directed at increasing our major export products,
namely: coconut products, sugar and related products, lumber and timber,

fibe s and fiber manufactures, minerals and metals, 
fruits and preparations,

tobacc,; and maufactures, and others -by developing 
better manufacturing
methods, processes, techniques and devices aimed at improving the quantity
and quality of the products, reducing the cost of production of the products,

developing new uses for the products, upgrading the products by further pro­
cessing and developing uses for by-products and wastes resultin~g from pro­
duction of these export products.
 

II. Researches directed at decreasing our major import products,
namely: textiles, food products, fuels and lubricants, machinery, metals,
transportation equipment, manufactured metal products, paper and paper
products, rubber manufactures, medical and pharmaceutical preparations,
tobacco, chemicals, nonmetallic manufactures, dyeing and tanning materials
and others -by exploring the probability of using domestic raw materials to
produce any of these import products; by exploring the possibilities for
producing the raw materials for making the products locally if they are not
already available; by developing manufacturing methods for making these pro­
ducts locally, if presently known manufacturing methods are not applicable tolocal materials and conditions; and by developing substitute products from local 
raw materials. 

Ill. Researches directed to increase production of domestic products for 
local consumption, i. e. , food products, vegetable oils, starches, portland
cement and others- by investigating alternative and cheaper sources ,4 raw
materials for these products, developing improved and cheaper methL'ds of
producing the products, establishing standards of quality of the products and 
developing new uses for these products. 
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RESEARCH AND DEVELOPMENT PROBLEMS 

Industrial and engineering research in the Philippines is still partly lacking 
direction and up-to-date pilot plant equipment, hence very meager benefits are 
derived from the results. There is a need to train research directors or com­
petent research managers in order to gain the desired direction in research and 
to obtain more beneficial results from research and development endeavors.
 
Other problems are:
 

Lack of proper motivation for scientists and technologists 

The lack of competent government scientific and technical staff is another 
problem area. If industry is to come to the government research agencies, it 
must have confidence in them. The causes of this problem are many-fold but
 
the main cause is the lack of proper incentives, chiefly, monetary and, second­
arily, the very frustrating and cumbersome procedures involved in undertaking
 
government research projects. 

Lack of techno-economic evaluation of research projects 

Applied industrial rerearch projects require constant techno-economic
 
evaluation. The National Institute 
of Science and Technology (NIST) is sorely

in need of competence in area.
this This gap must be filled as soon as possible 
in order for the research program of the NIST to be effectively applied to in­
dustry. An economic analysis of a new or improved process or product is the 
cornerstone for decision making by prospective investors. 

Autonomy in scientific and technological institutes 

The NIST or any government research agency, in order to be an effective 
instrument for industrial and economic growth through research in science and 
technology, must be a fully autonomous body, i. free from the usual govern­e., 
ment rules and regulations. Research institutions in the Philippines have not 
quite attained this status. 

Need for modern and complete library facilities 

One of the fundamental needs in a research undertaking is an up-to-date
library. Anyone involved in research realizes the importance of this service. 
A lot of research projects are "terminated" and costly duplications avoided by 
way of initial literature surveys. There is therefore an urgent need to upgrade, 
update and complete the library facilities in our country. 
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Need for scientific and technological manpower 

While it is true that every year Philippine universities turn out thousands 
of graduates in science and engineering, these graduates are more "textbook­
oriented" than "laboratory or research oriented". One of the main reasons for 
this is inadequate laboratory facilities together with the lack of competent, re­
search-minded and trained instructors. This is also the reason for the poor 
quality of some of our graduate education in the sciences. 

Application of science and technology to rice production 

The Philippines has one of he lowest average production per hectare 
(29 cavans) of its basic staple, rice, when paradoxically the world's best re­
search institute on rice production is situated in our country. The problem is 
threefold: (a) lack of proper education of rice farmers in modern farming 
techniques, (b) resistance to innovation and (c) lack of necessary capital to 
obtain the needed equipment %nd materials. 

Imported technology 

Another problem area is the importation of technology from the more de­
veloped countries. In most instances, modern technology and equipment are 
imported without priority study as to their adaptability to local conditions. It 
may be that for a particular industry, the local environment may not require 
the latest model of equipment. On the other hand, adequate and up-to-date 
pilot plant equipment and facilities of the "multi-purpose" type will prove 
indispensable and can facilitate research work in industry and engineering. 

AREAS OF COLLABORATION 

The following suggested specific areas for collaboration may yield fruit­
ful discussions among the experts representing each country: 

Commurications among research directors of the two countries: 

I. organization of an annual international conference on the administra­
tion of industrial and engineering research institutes. 

2. organization of an association of research directors, international 
arid/or local chapters to sponsor symposia and seminars on research manage­
ment and on other selected topics on industrial and engineering research and 
development. 



- 49 -

New challenges and potentialities for science and technology: 

1. to have a techno-economic evaluation group in the appropriate level 
or levels to conduct plans, estimates of costs, survey of the economics and 
market research before indulging in profit-boosting projects utilizing the vast 
natural resources (explored and unexplored) of the regions. 

2. the establishment of a science and technology museu-n that will in­
clude industrial design. 

Scientific manpower needs and problems: 

1. direct collaboration with leading research agencies or companies in 
some developed nations for the training of researcn and development managers. 

2. abundance of raw materials but lack of technical know-how in pro­
cessing or manufacturing them. 

3. improvement of the salary rates of the research personnel. 

4. the program of getting highly competent men to do research and ser­
vice activities-improvement of manpower. 

5. research and development institutions should be made autonomous­
make them free from civil service rules and regulations and reduce red tape 
in their activities. 

6. lack of incentives to attract competent researchers, especially those 
sent to train abroad who, for obvious reasons, prefer to stay abroad instead of 
returning home to their respective countries. 

7. hiring of experienced engineers, local or foreign, on cont-Actual basis 
when needed. 

8. definite attractive policies on patents and invention royalties and 
participat ion. 

9. lack of attraction in the field of science, many prefer the fields of 
law, education, business and others-lack of students in science and technology 
in the graduate and postgraduate levels. 

10. proper orientation of the educational system to the local needs of in­
dustrial research and technological innovation. 
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Requirements for applied and basic facilities: 

1. to encourage the importation of research and development machin­
eries and facilities.
 

2. putting up of more pilot plants, specifically, multi-purpose pilot 
plants for the projection of the many bench-scale results accumulated from 
various research proj ects. 

3. the need for improvement and expansion of scientific libraries 
and documentation in order to cope with the advances and new developments 
in science and technology; 

4. tax exemption for equipment and machinery used in research and 
development as well as in education. 

Science in the remote areas-communication, extension, local applications: 

1. intensive promotion work should be done such as the preparation 
of appropriate brochures, and pamphlets for distribution to laymen. 

2. further efforts at dissemination of information to the people in 
the rural areas to make them accept new trends in science and technology. 

Further possibilities for cooperation: 

1. cooperative research work between the two countries utilizing the 
host country's raw materials. 

2. exchanging scientific technical literature from private and govern­
ment research agencies, including soft copies of patents. 

3. conducting joint research projects between the two countries in line 
with the policy of fostering international cooperation in science and technology. 
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WORKING PAPER FOR PRELIMINARY DISCUSSIONS 

PROBLEM AREAS IN INDUSTRIAL RESEARCH WITH REFERENCE TO 
POSSIBLE JOINT UNDERTAKING OF SELECTED PROJECTS THROUGH 

RESOURCES, FACILITIES AND EXPERTISE AVAILABLE IN THE 
PHILIPPINES AND THE UNITED STATES 

Cantuo G. Manuel 

Background
 

A year ago, we were the hosts in Manila d-ring the first workshop meetings 
on Philippines-U. S. cooperation on scientific and technological development. 
This workshop we are holding today is a sequel to the one held in Manila. We are 
glad for this change of venue where we are now the guests and your distinguished 
Panel hosts, because this is at once indicative of the sincerity that has motivated 
our common interest and objective of achieving a mutually workable system of 
scientific cooperation between our two countries. 

Furthermore, recent developments in our friendly international relations 
have brought about a more or less concrete basis that agurs well for our second 
workshop discussions, i. e. , the recent "communique" issued jointly by the il­
lustrious Presidents of our beloved Fatherlands during our own President Marcos' 
working visit to this country last September, wherein science and technology was 
specifically cited as one of the projected areas of bilateral cooperation between 
the Philippines and the United States. 

Discussion Guidlines 

You will recall that during our first exploratory workshop in Manila, each 
of the five working groupswas able to outline and identify several broad areas of 
possible cooperation in science and technology development and the attendant 
problems of each area, which need further elaboration as to how these could 
be resolved. The findings and the pertinent recommendations of the previous 
working groups, we believe, can initially be utilized now, unless we wish to 
spell them out further. We may use them as working outlines and reference dur­
ing our preliminary discussions with the end in view of further categorizing in 
more detailed and precise terms the said areas and later drawing up the corre­
sponding work plans and the appropriate mechanics for the joint implementation 
of these work plans, which we hope shall in all judicious aspects be premised on 
a "give and take" or a "two-way street" basis that transcends narrow fringes of 
national interests. 

I would like to address myself to the Working Group in which I participated, 
Group II-Engineering Technology and Industrial Development, whi h group was, 
at the Manila meetings, headed by Dr. J. C. Warner of the U. S. Panel and 
Dr. G. Y. Zara of the Philippine Panel. 
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In the report of Group II several areas of possible P. I. - U. S. cooperation
 
were identified but outlined broadly thus:
 

1. 	 Scientific-technical manpower planning, training and administration, 
including the need for autonomy in research management. 

2. 	 Philippine needs for national scientific and technological library services. 

3. 	 Development of competence in research management and economic 
analysis. 

4. 	 Expansion and modernization of research and development facilities. 

It will be noted that there were overlappings or similar areas and problems

reported by the previous Working Groups in very broad categories.
 

However, during our plenary sessions we might try to minimize these over­
lappings, by breaking down the previous disciplinary group listing into spe­more 

cific program areas 
and sectors, following the pattern and objectives in the
 
Science and Technology Development Program of our National Science Develop­
ment Board as follows: 

I. 	 Research and Development Program 

II. Scientific Manpower Development Program 

III. Science Promotion Program 

IV. Capital Investment Program 

V. Other Government Research and Development Programs and we may 
add another area for broader representation, which is 

VI. Industrial Development Programs of Private Sectors. 

A more detailed outline indicating the specific sectors covered by each of 
the above program areas is attached hereto as ANNEX A. 

If we adopt the above program areas as bases for identifying and narrowing
down the particular sectors where possible cooperation between our countries 
can be worked out and pinpointed, it can be noted again that our former Group Il
and the other groups as well, are similarly concerned with the first four programs
above-cited and some sectors under the fifth and sixth programs, so that after all,
I believe that there is need for another manner of reconstituting our previous
working groups in order to minimize overlappings, although we shall take into 
account the initial Manila reports. 
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If I may be permitted to suggest further, there :9 another allied guideline
which we may wish to include in our workshop meetings. I am presenting this,
perhaps more in my capacity as head of the National Institute of Science and
 
Technology, one of the implementing 
research agencies of our National Science 
Development Board, because there are specific ongoing industrial research
projects of this agency, which, because of their techno-economic feasibilities, 
have significant bearing on our national economy. Other members of our Panel,who are also representing their respective science agencies, may desire to 
present their important institutional projects where collaboration may be needed. 

I may mention here our priority development project- pilot plant fora 

the integrated processing of coconut, a major export crop of the 
 Philippines,
in order to industrialize our coconut industry and diversify its by-products into
marketable products through utilization of all the coco components- husks,

shell, meat, oil and water. I am submitting a separate paper 
on this project. 

Another is our project on algae, its cultural propagation and possible
 
processing for human food and 
for medicinals. 

Another is the need for the expansion and sustained updating of our scien­
tific library resources and documentation facilities, including exchange of 
science information. 

Another is our need for modern flexible types of pilot plants for industrial 
research and development in our Institute. There is still a development lag in
 
our 
country in the transfer of technology from the research laboratory to the

industrial plants, 
 so that pilot plants are necessary to bridge this gap, including
the exchange of sciertists or fellowship grants for the upgrading of our tech­
nical personnel for research and development work.
 

Another is the need to expand and upgrade our Food Research Laboratory

(FRL) through adequate 
technical skills and facilities (particularly food pilot

equipment and instruments needed 
in the testing of food products). The FRL
 
carries out research 
 on methods of food processing, economic utilization of
local produce and by-products of the industry, preservati, n of perishables and 
storage and packaging of foods. This research is designed to improve
food supply qualitatively and quantitatively. The FRL also renders consultation
services on food technology to private individuals and local food industries. 

We hope that as we go on with our deliberations we can arrive at more 
defined mutually beneficial "translatory action plans" and the specific terms
and phasing of technical cooperation and mutual assistance in kind appropriate
for each of the problem areas we may agree upon ii order to integrate science
and technology into our country's national development plans and policies on a 
more constructive and realistic projection. 



- 54 -

ANNEX A 

I. RESEARCH AND DEVELOPMENT PROGRAM 

a) Industrial Research 

b) Agriculture and Natural Resource Research 

c) Engineering Research 

d) Atomic Energy Research 

e) Medical and Allied Research 

f) Foods and Nutrition Research 

g) Social Science Research 

h) Basic Research 

II. SCIENTIFIC MANPOWER DEVELOPMENT PROGRAM 

a) Basic Science Education and Training of Scientific Personnel arc 
Research Administrators 

b) Education and Trainingin Atomic Energy 

c) Improvement of Science and Mathematics Curricula and Science 
Teaching 

III. SCIENCE PROMOTION PROGRAM 

a) Science Publications 

b) Documentation and Technical Library Services 

c) Mass Media Science Promotion Activities 

IV. CAPITAL INVESTMENT PROGRAM 

a) Multi-Purpose Pilot Plant 

b) Philippine Atomic Research Center Development 

c) Scientific Instrumentation Center 
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d) Tests and Standards Laboratories 

e) Scientific Library 

f) Food and Nutrition Research Center 

g) Philippine Science High School 

h) Philippine Community of Science and Technology 

V. 	 OTHER PROGRAMS 

a) Pre-Investment Study of Nuclear Power in Luzon Grid 

b) Scientific Conferences- National and International 

c) Technical Assistance-Local and Foreign 

d) Survey of Research and Development Activities 

VI. 	 PRIVATE INDUSTRY SECTORS 
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REQUEST FOR TECHNICAL ASSISTANCE FOR COMPLETION 
OF RESEARCH AND DEVELOPMENT OF THE N. I. S. T. 

INTEGRATED COCONUT PROCESS 

Canuto G. Manuel 

I. Introduction: 

The coconut ranks foremost among our resources in potential for indus­
trialization. With the 
rapid increase in our population and the growing internationaltrade competitions and restrictions, the tremendous potential of the whole coconut as an industrial raw material must be fully exploited. The industry must be orientedin a new direction of development and growth. The vast f( od product potential of
the coconut must be developed to the limit, 
 not ,nly for increased and more stableincome but also to take care of our food problem due to increasing population. Our
 
population is increasing at the 
rate of one million a year, so that the problem of

food supply will become 
acute before it is minimized. 

Coconut oil is presently facing stiff competition from synthetics. Theduty-free quota for coconut oil exported to the United States under the Laurel-
Langley Agreement will expire on December 31, 1973. Expanding coconut plan­
tations and corresponding increases 
in production in other coconut-producing

countries (such as Indonesia, South Pacific Islands, Ceylon and 
some countries
in Africa) threaten the Philippines' share in the world's coconut and coconut pro­
ducts export narket. 

Knowing these problems of the coconut industry and facing them squarelyand realistically poses therefore a great challenge not only to our government eco­
nomic planners and the people directly engaged in the coconut trade, but also to
scientific research and technological development 
 and the dedicated men behind it. 

Increasing the area planted to cocojiuts, improving horticultural practices,
control of pests anrid diseases and plantation management techniques will surelyresult to the production of more copra, coconut oil and dessicated coconut. These
and the possible trade preferentials from our limited foreign markets may be con­sidered helpful measures. To us who represent the sector of science 
and technol­ogy, however, we believe that the most serious problern to be solved is the tremen­
dous waste in the industry. Today, coconuts are mostly processed into copra byantiquated methods, This process involves the use of only 35% of the whole coco­
nut. The husks, shells and coconut water which constitute about 65% of the weightof the coconut are largely discarded. Utilization of these by-products is presently
limited to a smail volume. 

The quality of Philippine copra is among the lowest in the world market. Copra
meal is fit only for animal consumption. If processed properly, dehydrated coco­
nut meat with its essential amino acids is an excellent source of food for the hungrymillions of the world. This will help solve the serious food problems in Asia. 



The crying need the'efore of the local coconut industry is product and 
by-product diversification and waste utilization through an intensified industry­
oriented research and development program. Considering the vast industrial 
potential of the coconut, the NIST launched a concentrated two-pronged approach 
to these problems. First, the development of an efficient and economical meth­
od for processing the whole coconut into marketable products and by-products 
and second, the exploitation of the excellent food product potentials of the coco­
nut kernel or meat. 

As a result of an intensive research and development program on coco­
nut processing and with the combined efforts of the NIST researchers and a group 
of AID technical consultants, an integrated process for the full utilization of the 
whole coconut was developed at the NIST Industrial Research Center. In this 
process, the coconut meat and the coconut water are utilizect in processing granu­
lated coconut product which may be marketed for the same uses is iessicated 
coconut. The advantage of granulated coconut over the dessicated coconut lies in 
the fact that the former is less fibrous and contains all the added nutrients from 
coconut water which makes it more palatable and nutritious. Beicause of the par­
tial rupturing of its oil cells, which is inherent in the process of its manufacture, 
granulated coconut besides being an end-product for food purposes muay Also be a 
suitable intermediate product for a solvent-extrac" on process of producing edible 
oil and coco-flour. The husks and shells together are passed through a decorticator 
where useful fibers are separated. The coconut shell together with coir dusts and 
short fibers are converted into charcoal briquettes, distillate product and fuel gas. 
Figure 1 illustrates the materials and products of the NIST Integrated Coconut 
Process and shows the major operating sections. 

II. Status of the Project: 

This process is now undergoing pilot plant tests to determine its techni­
cal and engineering and also its economic feasibilities. These studies will lay the 
bases for the eventual use of the process on a commercial scale. To date, re­
search and development work has been completed only on the fluidized-bed dryer 
process of producing granulated coiconut. Technical information and relative data 
obtained from the pilot plant production of granulated coconut is now being evalu­
ated by the Economic Development Foundation. 

Because of lack of funds, research and development work on the other 
phases of the Integrated Process had to be suspended. It is precisely for these 
phases of the work that assistance is being requested. Although we have proven 
by previous laboratory studies the possibility of utilizing fully the entire coconut 
by the production ,f diversified products, it is necessary to cndu,-i firther dce­
velopment studies .,.these processes. 
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It may be pertinent to mention here that a product or a process may be
 
shown to be technically feasible but before any commercial venture is undertaken,
 
the economic feasibility of the process must be tested and proven by rigid pilot

plant tests and evaluations. This point can be over-emphasized. There are many

productions that may be shown to be obtainable from a simple raw material but 
this information will remain academic in nature unless the process for producing
these products can be proven to be economically feasible and competitive in the 
market. Thus, while we have successfully prepared in the laboratory high-protein 
coconut flour, coconut protein concentrates, carbonized coconut shell and coir 
dust briquettes, activated carbon from coir dusts, detergents and other chemical 
derivatives from the coconut oil, chemicals from the distillates of carbonization 
of coconut shells, all these have to be developed beyond the laboratory stage. 

UI. Recommendations: 

In connection with further development studies on the various phases of 
the Integrated Coconut Process financial assistance is for the fol­being requested 
lowing sub-projects: 

1. A market study for granulated coconut as a food product to assess 
the acceptability of the product by European and Asian export markets. (Accept­
ability by U. S. markets can be deduced from statistics on dessicated coconut.) 

2. Pilot-plant scale studies on the solvent-extraction process of pro­
ducing edible oil and flour from granulated coconut. 

3. Pilot-plant scale studies on the production of protein concentrates. 

4. Pilot-plant scale studies on chemical derivatives from coconut oil. 

5. Pilot-plant scale studies on activated carbon from coir dusts and shells. 

6. Development studies, design and fabrication of the following plant
equipment: 

a) coconut husk decorticator and cleaner 

b) carbonization retort and tube filler for carbonized coconut shell 
and coir dust briquettes 

c) nut-splitter 

d) picker-block (for separating meat from shell) 

e) paring machine 
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IV. ESTIMATED FINANCIAL REQUIREMENT FOR NIST INTEGRATED
 
COCONUT PROCESS: 

(In U. S. Dollars) 

Pilot Plant Scale 1966-67 1967-68 1968-69 1969-70 TOTAL 

1. Granulated Coconut 21,000 19,000 7,000 3,000 50,000 

2. Coconut Flour (Solvent 53,000 47, 500 19, 000 5, 500 125,000 
Extraction) 

3. Coco-Protein Concentrates 10,500 9,500 3, 500 1, 500 25,000 

4. Activated Carbon 10,000 5,000 2, 000 2, 000 19,000 

5. Further Development 
Studies on the Pilot 
Plant equipment 

a) Decorticating Machine 8,000 3,000 2,000 2,000 15, 000 

b) Carbonization Retort 10,000 3,000 2,000 2,000 17,000 

c) Nut Splitter 5,000 3, 000 2, 000 2, 000 12, 000 

d) Meat Picker 5,000 3,000 2, 000 2, 000 12, 00(1 

e) Paring Machine 8, 000 3,000 2, 000 2, 000 15, 000 

f) Fiber Dryer 5,000 3,000 2, 000 2, 000 12, 000 
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FIG. I MATERIALS AND PRODUCTS OF THE NIST INTEGRATED PROCESS 
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5. OIL EXTRACTION 

h. FLOUP PROCESSING 
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RESEARCH PROGRAM IN AGRICULTURE AND NATURAL RESOURCES 

Isosceles Pascual 

The National Science Development Board has envisioned applied research 
and development studies in the fields of agriculture and natural resources since 
its establishment in 1958. It has tried to help narrow the gap between science 
and actual practice of farmers. Its researches are aimed to raise the stand­
ard of living of farmers through an increase in their incomes, thus increasing 
their buying power which in turn will prove beneficial to the manufacturing 
industries. 

In general, the research projects in agriculture and natural resourctes
 
are designed to improve the quality and quantity 
of the nation's agricultural 
production in order to meet requirements for direct consumption and provide 
raw materials for local industries as well as for exports. Effective and sys­
tematic ways of conse ving and improving our natural resources are also pro­
grammed. This includes studies on fish production, soil fertility, and n;litral 
flora and fauna. 

Research studies in agriculture and natural resources usually take a
 
long time to accomplish their objectives. In view of this, the National Science
 
Development Board has tied up 
some of its funds in the implementation of on­
going projects while new proposals have already been made for future imple­
mentation depending on the availability of funds.
 

A brief summary of each of the ongoing projects is presented below: 

RESEARCH PROJECTS ON CROP PRODUCTION 

Breeding For Trichomeless or Non-Prickly Varieties or Strains 
of Kenaf (Hibiscus cannabinus) 

The Philippines has been trying to develop kenaf-growing to supply raw 
materials for the sack manufacturing industry, but it has not met with success 
because laborers employed in kenaf culture dislike the presence of spines or 
trichomcs on the plant which cause itchiness and prick the skin. The project
has already produced mutants without these offending parts and these plants 
are now being field tested. 

The estimated value of the demand for gunny sacks, which may be made 
out of kenaf fiber, is valued at 35, 000, 000 pesos annually. Of this amount only 
37% is being supplied locally. 
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The Control of Coffee Rust 

Coffee rust is one of the important diseases affecting coffee plants. This 
study is aimed at determing the protective properties of new fungicides against 
coffee rust, such as copper compounds, colloidal sulfur, carbonates, tin com­
pounds, nickel salts, cooper, zinc-chromate complex, guanidine, glycoxalidine 
and captan. The result sc far obtained indicate that some fungicides are phy­
totoxi, and that the coppers are generally more effective for the control of 
coffee rust. Collection, selection, isolation and breeding for the most resist­
ant of the promising Arabica strains from different parts of the world are also 
being undertaken. 

Studies on Soybeans, Peas and Other Legumes 

Legumes such as soybeans, p,:. ., mungo, peanut and navy beans are po­
tential agro-industrial crops that could be mabs-produced profitably. Increased 
soybean production will have an irrjct on the soybean oil manufacturing and 
canning industry, which is relatively nev in the Philippines. This project in­
volves the search for high-yielding varieties by the establishment of an extensive 
collection of germplasm from local and foreign sources. Promising lines are 
inter-crossed in order to incorporate into a new line iiportant agronomic char­
acters of several varieties. Two high-yielding soybean varieties from Japan 
and the U. S. A. have been isolated. A soybean hybrid that is less sensitive to 
short photo-period and highly resistant to bacterial pustule, a major disease of 
soybean, has been produced. A numiber of mungo hybrids and promising lines 
of peanut are being tested, and a navy bean variety, introduced from the U. S. A. , 
has been founid to be adaptable in the Philippines and suitable for canning purposes. 

Coffee and Cacao Cultural Management Studies 

Coffee, chocolate, candy and other kindred manufacturing industries, aside 
from the coffee and cacao farmers, stand to be indirectly benefited from the re­
sults of this research undertaking. This research study is aimed at increased 
production of coffee and cacao beans by determining the best cultural management 
practices to be applied in raising these plants. Initial findings show that addition 
of complete ferlilizer increases the size of cacao pods and beans while controlled 
plants produce more water sprouts and smaller pods. 

Researches on Citrus 

This project is aimed at saving the citrus industry in the Philippines. Pre­
sently, there is an alarming decline of citrus trees in many plantations in Luzon 
and this research project is aimed at studying the various factors, pathological 
or otherwise, that are causing this decline. 
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Five new diseases of the citrus trees in the country have been found. One
 
of these diseases, "greening" appears to be the cause of the malady attacking
 
severely the citrus orchards in the Philippines.
 

Rate and Efficiency of Various Nitrogenous 
Fertilizers for Rice, Sugar Cane and Coconut 

Soils in various regions in the Philippines, particularly those with wet cli­
mate,are generally acidic. This state is disastrous to economic plants. To 
remedy this situation, this research project is investigating the applicability of 
other less acidic nitrogenous fertilizers, such as anhydrous ammonia, aqua
ammonia, and urea, using rice, sugar cane and coconut as indicators. 

On the rice fertilization studies, results tend to show that ammonium sul­
fate and urea are better sources of nitrogen for rice over aqua and anhydrous 
ammonia under lowland conditions. Significant responses were obtained from 
anhydrous ammonia treatment on CSE #3 variety of sugar cane. 

Insecticide Residue Problems of Rice Production 
with Emphasis on Gamma-BHC 

This research project is being conducted in cooperation with the International 
Rice Research Institute. It has been proven through experiments that gamma-BHC 
(isomer of benzene hexachloride) could control rice stem borer effectively. How­
ever, its use is complicated by resi~lue problems. This research aims to investi­
gate these problems which may iead to the formulation of recommendations for 
the proper use of this agricultural chemical. The results will not only benefit the 
rice-farmer but also the agricultural chemical mant icturers. 

Initial findings (first six months) show that gamma-BHC residue in rice 
grain is well within the safety limit set by a joint FAO-WHO committee which is 
0. 0125 mg/kg body weight. 

RESEARCH PROJECTS ON ANIMAL PRODUCTION 

Swine Improvement Through Breeding 

This research project aims to develop a new breed of swine having a combi­
nation of characteristics that would be superior to the old breeds now raised locally. 
The goal is to combine the qualities of bacon and lard types with the disease­
resistance of the indigenous swine. The Landrace breed is being used because of 
its efficiency in feed conversion and leanness, while the Large White is included 
in the program mainly for fast growth rate and sturdiness. Results already
gathered indicate that the final blood composition of the new breed to be formed 
will be 1/2 Large White x 1/4 Landrace x 1/4 Native. 
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Development of a Strain of S. C. White Leghorn 
for High Egg Production, Livability and 
Hatchability 

Presently, many of our large poultry raisers depend on imported stocks toreplace their degenerated ones. Replacement of stock is important as later-gen­eration-birds tend to be costly to maintain while production keeps decreasing. The success of this project not only will boost the poultry industry in the Philippinesbut also save valuable dollars being spent for the importation of new stocks. 

A Comparative Study of Some Cattle Breeds and 
Grades for the Production of Milk 

The result of this project will have an impact on the dairy industry of thePhilippines. The local dairy industry at the present stage is still in its infancy.It needs to be developed in order to cope with the demand for dairy products and
to reduce, if not stop altogether, tne heavy importation 
of dairy products. 

A Comparative Study of Some Cattle Grades for 
the Production of Beef 

Cattle raisers will benefit most from the results of this experiment. Thisproject seeks to enlighten cattle raisers on the comparative beef production per­
formances of different grades of cattle.
 

A Comparative Study of Santa Gertrudis, Brahman, 
Hariana and Batangas Strain of Philippine Cattle 
for Beef Production 

This study is directed towards the determination of the comparative ratesof growth, carcass qualities and costs of production of the said breeds. Cattle

raisers in this country have been raising exotic and native breeds for quite 
along time. Not knowing the most efficient breed for this purpose, they producedvarious kinds of beef cattle that differ markedly in size and quality. To enableour cattle raisers to produce more and better quality beef for our ever-growing
population, the breeds mentioned are being studied for determination of the type
best suited for the purpose. 

Chemical Analyses and.Digestion Coefficient of 
Philippine Feed 

This project is a comprehensive investigation to determine the proximateanalyses of feeds in the Philippines, particularly forages which have, heretofore,
not been reported. Vitamin contents, such as carotene, thiamine, riboflavin,
niacin and panthothenic acid, will be determined. The results of this work willfacilitate formulation of feed mixtures for the proper and intelligent feeding of 
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livestock and poultry. So far, proximate constituents of 55 species of soilage 
were already determined. 

Utilization of Fine Milled Rice Hull as 
Concentrate Feed for Livestock 

Feeds constitute the greatest single item in the cost of production of animals. 
This project was started to study the utilization of fine milled rice hull, a cheap 
substitute for rice bran, as concentrate feed for ruminant animals. Rice hull is 
the by-product of the rice industry. Palay when milled in a rice millcone-type 
yields 24 to 25 percent rice hull which is usually burned or dumped into the rivers 
as waste. If the result of this research project is positive, the cost of production 
of animals wi .1 not only be reduced but it would also boost the rice indtustry be­
cause of the economic utilization of its by-products. Results so far obtainTd indi­
cate that rice hull can be a good substitute as concentrate feed for livestock. 

RESEARCH PROJECTS ON NATURAL RESOURCES 

A Study of the Microbial Population of Philippine Soils 

This project deals with the qualitative and quantitative study of soil microbial 
organisms since they affect considerably the physical and chemical properties of 
the soil. The specific objectives of this study are the following: to study and de­
termine the occurrence of the microbial population of Philippine soils and to cor­
relate these microorganisms to pH, organic mattcr and other chemical charac­
teristics, such as nitrogen, phosphorus, potassium, calcium, magnesium and 
mangane se. 

Biological and Taxonomic Studies of Chironomidae 
in Laguna de Bay and its Tributaries and Toxicolo­
gical Evaluation of Insecticides Against the Lake 
Fauna 

The chironomid (gamu-gamo) problem is a recurring one in the towns near 
Laguna de Bay like Binan, Cabuyao, and San Pedro in the province of Laguna and 
Muntinlupa and Taguig in the province of Rizal. The chironomid population of the 
lake has beer, increasing during the last three years and it has become particular­
ly serious during the first three months of 1966. 

This study is aimed towards the abatement of the gamu-gamo menace. The 
information that will be gathered in this study may be useful also in the control of 
chironomids in other areas of the country. 
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Ecological Studiesof the Aquatic Stages of 
the Gamu-gamo 

This 	research project is studying the life cycle of the midges to determine 
their ecological requirements. It is intended to solve the present gamu-gamo 
infestation in Laguna and to prevent similar occurrences in the future. Studies 
on food habits of fish will provide information on what species of fish in the 
lake utilize midges as food. Biological control measures of the insect could be 
made on this basis. 

The proposed research projects are, likewise, briefly summarized, as 
follows: 

PROPOSED RESEARCH PR OJECTS ON CROP PRODUCTION 

1. 	 Production of Useful Mutations in Plants 

Production of useful mutations in plants through treatment with mutation­
causing agents has become an important tool for crop improvement research. 
With a systematic and practical scheme of selection and screening, the value of 
a mutant line can be evaluated. 

2. 	 Cabbage and Onion Production Studies 

This study seeks to determine whether or not cabbage and onion seeds can 
be produced in the area represented by the Mountain Agricultural College, 
Mountain Province, to- stop the yearly importation of these seeds. 

3. 	 Wheat Production Studies 

This is a proposal to conduct a nationwide study of the regional adaptabil­
ity of different varieties of wheat to stop or reduce to the minimum the yearly 
importation of wheat. 

4. 	 Researches on Tea Production 

The possibility of growing tea in commercial scale in Mindanao is the ob­
jective 	of this study. 

PROPOSED RESEARCH PROJECTS ON ANIMAL PRODUCTION 

I. 	 Philippine Dairy Cattle Breeding Development 

The proposed study is aimed at developing a Philippine breed of dairy 
cattle combining adaptability to local climatic conditions with high milk perform­
ance using native cattle for its prolificacy and early maturity, temperate breed 
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for its high milk performance and tropical breed for its adaptability to Philippine 
conditions. 

2. 	 Grassland Research for Livestock and Soil and Water Conservation
 

This research project is 
 aimed at minimizing accelerated flood flows uti­
lizing pasture grass possessing desirable qualities as feeds for panting in open
lands and range thus promoting livestock raising in idle lands at the same 	time
conserving water, minimizing soil erosion, reducing floods, and using the con­
served water for irrigation, power a:id municipal purposes. 

3. 	 Grass-Legume Pasture Introduction and Productivity Trials
 

The objective of this study is 
 to develop a kind of pasture possessing high
nutritive value and increased carrying capacity per unit area by introducing exotic 
grasses and legumes planted alone or in combination with indigenous species. 

PROPOSED RESEARCH PROJECTS ON NATURAL RESOURCES 

I. 	 A Survey of the Spawning Grounds of Prawns (Penaeidae) with 
Special Emphasis on the Biology of Sugpo (Penaeus monodon Fab.) 
in Minsupala Region 

The 	objective of this study is to bolster the sugpo 	fishpound industry, and 
to encourage financial institutions to extend liberal credit facilities based on the
 
results of these studies.
 

2. 	 Biological Studies on Bagos with Emphasis on the Propagation
 
of Bafgos Fry
 

This 	study is aimed at determining the methods of rearing the baffgos frycommercially, with emphasis on correlating environmental factors and the nat­
ural propagation characteristics of baiTgos. 

3. 	 Effect of Fertilizer on Fish Production in Brackish and Fresh 
Water Ponds 

This research work is composed of two sub-pyojects namely: Effect ofFertilizers on Fish Production in Brackish Water and Ponds; Effect of Ferti­
lizers on Fish Production in Fresh Water Ponds. It aims to accentuate fish 
production in ponds with the use of fertilizers. 
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4. Honeybee Culture Research Project 

The objectives of this study are: 1) to develop bee farming as an in­
dustry; Z-) to study the effect of bees as pollinators for the reforestation pro­
jects around Mt. Apo National Park and improvement of fruit production in the 
Davao Institute of Agricultural Foundation; and 3) to determine the utility of 
honey for nutritional and industrial uses. 

5. Sediment Study of Philippine Streams and Flood Channels 

The purpose of this work is to obtain the data which will be used as 
guide in the design and maintenance of reservoirs, flood channels, and erosion 
control. 

6. Physical Characteristics of the Soils of Major Waternhed Areas 

The conservation of water, soil and forest are directly related to water­
shed management. This study seeks to determine the physical conditions of the 
soils of major watershed areas with the ultimate aim of conserving water and soil. 

7. Feasibility of Local Materials for Irrigation Canal Lining. 

This study aims at exploring the use of some local materials like clay 
and sawali, sprayed with asphalt, etc., in order to determine the following: cost 
feasibility, durability of each kind of material and effectiveness of each in control­
ling seepage losses in projects of the Irrigation Service Unit where water delivery 
is by means of pump-a costly method of irrigation. 

8. Genesis and Morphology of Major Soil Types in the Philippines 

The answer to many of the questions on the behavior of many soils in 
tillage, irrigation, lime requirements, fertility and a host of other problems in 
crop production and other engineering aspects may be obtained trom the data that 
will be gathered from this research which will be implemented by the Bureau of 
Soils. 

9. Isolation and Identification of Soil Microorganisms 

To collect, study, isolate, and identify microorganisms present in the 
Philippines, and to determine whether the microbes are beneficial or pathogenic 
in relation to the crops grown or the soil. 

The total cost of this Four-Year Research Program (both ongoing and 
proposed) amounts to Z, 517, 000 pesos. The sum of 392, 000 pesos is required 
for FY 1967. 
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FOREST RESOURCES OF THE PHILIPPINES 

FOREST MANAGEMENT 

Isosceles Pasciual 

The present policies of the Bureau of Forestry are geared toward con­
servation of the remaining forests under the following important programs: 

a) Intensify the delineation and establishment of permanent forest 
areas. The quicker this is done, the sooner will we obtain real control over 
our forests; 

b) Inventory forests throughout the nation to gather vital statistics 
on our forest resources; 

c) Implement and enforce selective logging for the sustained yield 
management of our public forests; 

d) Grant, regulate and control timber licenses for the continued pro­
ductivity of the forests; and 

e) Formulate policies and regulations relative to the scientific man­
agement, including research work, of the forests. Field studies and experi­
ments are being conducted to help improve the conditions, quality and growth 
of residual trees in logged-over areas. 

FOREST INVENTORY 

During the early stages of developmn ent, the Bureau's activities 
along this line were limited to small-scale and sporadic ground forest 
surveys which gathered rough estimates (if forest extent and timber in­
creased tremendously after World War i1, a modern forest inventory pro­
gram was implemented in 1962 with the assistance of the U. S. Agency 
for International Development and the National Economic Council. Aerial 
photographs flown and processed by the Philippine Air Force are used 
in the current forest inventory. The present nationwide inventory has 
completed the survey of Mindanao, where the bulk of our forests are. 
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The following charts and tables show the present state of our forest 
resources: 

a) Land Use Chart for Mindanao (1963): 

Hectares Percent 

Forest 6,638, 719 67.0
 
Cultivated croplands 1,538,017 16.0
 
Plantation croplands 682, 783 7.0
 
Open lands 874, 222 9.0
 
Marsh & small water areas 78, 304 0.6
 
Urban and others 57, 215 0.4
 

Total 9,869, 260 100.0 

The forest lands contain stands of all sizes, ranging from seedlings, 
saplings, young poles, residual trees from cut-over lands as well as mature 
virgin timber. 

b) Land Use Chart for Luzon and Visayas (1957): 

Hectares Percent 

Forest 7,964, 720 40.7 
Brushland 1, 076, 600 5. 5 
Cultivated and other lands 7,944,020 40.6 
Open lands 2, 192,590 11.2 
Marsh or swamps 412, 460 2.0 

Total 19,590,390 100.0 

c) Timber Volume for Mindanao (1963): 

Million Cubic Meters Percent 

Western Mindanao 148.4 12.9 
Central Mindanao 353. 5 30.7 
Eastern Mindanao 649. 2 56.4 

Total 1, 151. 1 100.0 
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d) The Timber Volume for Luzon and Visayas (1957):
 

Million Cubic Meters Percent
 

Western Luzon 95. 1 18. 5 
Eastern Luzon 155.2 30. 3 
Southern Luzon 7,1. 4 14. 5 
Western Visayas & Palawan 119. 4 23. 3 
Eastern Visayas 68. 7 13. 4 

Total 51Z.8 100.0 

e) Annual Volume Growth, Mindanao (1963)-

Cubic Meters 

Western Mindanao 1,523,261 
Central Mindanao 6, 156, 449 
Eastern Mindanao 10,852, 369 

Total 18,532,079 

f) Average Annual Drain from Authorized Logging, Mindanao: 

Cubic Meters 

Western Mindanao 1, 1,17, 488 
Central Mindanao 964, 14b 
Eastern Mindanao 2,700,485 

Total 4,812, 119 

The table shows that an average of 4. 8 million cubic meters of timber is 
drained annually from Mindanao forests. The sustained yield management program 
of the Bureau strives to maintain a balance between wood drain and wood growth. 
In other words, the volume cut from the forest per year ideally should not exceed 
the volume growth per year. 

A comparison between the growth table and the auchorized logging drain table 
shows that the cut is way below the growth. This is a clear indication that much 
of the blame alluded to the legitimate loggers for forest denudation is misplaced. 
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g) Average annual drain from clearing, illegal kaingin, illegal logging and 
other causes (Mindanao): 

Cubic Meters 

Western Mindanao 5, 369, 960 

Central Mindanao 5, 25-1, 221 

Eastern Mindanao 4,658, 483 

Total 15, 282, 664 

While there is a very favorable growth-drain balance with regards to 
authorized logging operations, the same cannot be said of the growth-drain balance 
involving land clearing, illegal kaingin, illegal logging and other causes totaling 
to over 15. 2 million cubic meters. The overall growth-drain balance tips over 
unfavorably when both drain due to logging and drain due to clearings and other 
causes are thrown together. Total annual growth is 18. 5 million cubic meters; 
drain from all causes is 20.1 million cubic mreters. 

h) There seems to be a y deficit of 1.6 million cubic meters. What 
matters miost, tiwever, is the growth and drain in the permanent forests, not in 
the alienable and disposable areas which are intended for agricultural productions 
that are subsequently cleared. Proportionateily, the growth and drain in per­

manent forests would be less. Eventually, by more intensive protection and 
forestry practices, the unfavirable balance will become less and less. The 

figores just show the real existence of a conservation problem which we must 
solve with speed. 

FOREST RESOURCE OUTLOOK 

The result of this forest inventory shows that the forest resources are 
still large, of tremendous economic value and of importance to the future pros­
perity of the Philippines. 

Meanwhile, based on the forest resource in Mindanao, and using the 

present rate of cut (drain by authorized logging operations), the old growth or 
virgin forests oif Mindanao should be able to meet the demands of local and 
export timber markets for at least 70 years even assuming that thc'e is no wood 
growth at all. This length of time is almost two times the estimated 40 years it 
takes for trees in adequately rttocked logged-over areas to attain harvestable 
(exploitable) size and volume ready for another cutting operation. 

Thiu is so because trees grow and reproduce, and as we pegged the allow­
able annual cut to equal the net growth, then it is only logical to conclude that 
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we can have a continuing source of forest goods and services, so long as we

follow sound forest managenent practices 
with adequate protection from
 
destruction.
 

FORESTS AND THE NATIONAL ECONOMY 

1. The lumber industries rank second among the major dollar-earning
iudistries of the country today. Figures compiled by the National Economic
 
Council show that the Philippines supplied about 29 no.rcent 
 if the wood reqiii r.­
ments in the international market. 

2. Starting from scratch at the end of World W-ir II, timbci pr,, d -ti,,

has been steadily increasing from the eairly fifties, reaching t p',.,k in Itt

when 7. 7 million cuLic 
minters of timber wer. produce(d, llowe\ cr, in 19t, 1.fle (cntral B,inl issucd Circular No. 182, which contained provIs d r.','d 
to be toil stringent Lv log buyers, sptciallly thosc£ from Japan. 

3. The Central Bank Circular 182 almost brought I pa ralyzati,. of 1,,g

exportation with ithe cancellation of log-buying contracts 
by Japan. Many pro­
ducers were forced to reduce or stop operations. A new set oif griding rii1s

{Forestry 
FAO No. l'-s) was adopted in lieu (t C. B. Circular 182, which vs 
acceptable to the logs buyers. Log exportation subsequentlly rismii.(d. ' iher,

produition, nevertheless, still was 
feeling the adverse effe-ct (if th e i l,
 
up to 19t)5. Timber production decrea sed its a result 
 of the Admliistri on's

policy of issuing temporary 3-month cutting ;ermits to lic ens es. Nil uy lic n ­
sees had to suspend their operation as it result of the policy then. 

4. The present Administration's ban on the issuance of new tilbr lit enil's
the non-renewal of licenses expiring this year; the sus)ension of granting of ,iddi­tional or adjustment of allowable cut and the cancellation of log dlealer's permit

for those exporting logs who are not concessioners and] actual prodlucers, miy

continue the downward trend of timber production which started two yeirs ago.
 

5. Wood producers are being encouraged to engage in local mnanu­more 

facture and processing. 
 At the same time, log exportation is being discouraged.
The establishment of more bandmills, plywood and veneer mills, pulp and paper

mills is expected to 
maintain the brisk business of the wood-using industries,
continue to provide employment to thousands and continue to earn dollars for the 
country's economy. 

CONCLUSION 

The expected population increase in the coming years is going to exert 
pressure on all the physical and natural resources of the Philippines and not the
least to feel this pressure are the forests. There are already many p,'ovinces
in the country deficient in forest area today. The threat to the remaining areas
still verdant with forests is mounting with the growing demands for more land 
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and space which a developing country like ours requires. 

It is our difficult task to see to it that the public forests shall be conserved 
and wisely utilized. There is still a widespread and prevailing notion that once 
virgin forest is logged or cut, it is a wasted forest unless it is replanted with 
trees. In reality, such a forest, even if carelessly logged, remains as forest 
and is self-replenish'.ig without planting because of the abundance of reproduction 
consisting )f seedlings, saplings, poles and young trees that may be saved from 
the operation. 

Our problem is the apprehension of those who destrny or attempt to destroy 
u,,r forests. The Bureau's program of forest conservation should be fully sup­
ported. The future prosperity, economic well-being, and security of our nation 
depends on how well we take care of the important replaceable resources in our 
FORESTS. 

http:self-replenish'.ig
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MINERAL RESOURCES OF THE PHILIPPINES 

Bureau of Mines - Republic of the Philippines 

I. Present Utilization of Philippine Mineral Resources 

Except for gold which is bought by the Central Bank at subsidized prices and 
utilized by the Government as part of the country's International Reserve, the bulk 
of the Philippines production of metallic minerals are exported abroad (mainly to 
the United States and Japan). Small amounts of batte 'y-grade manganese(for use in 
the manufacture of locally made batteries) and mercury (utilized by the chenical 
industry), are retained in the local market to meet the donilestic lemand but this is 
a small portion compared to that which is exported. On the whole, mining of 
Philippine metals subsists from returns of sales abroad. 

On the other hand, the growing comple nient of Philippine lion- netallics are
 
mainly the support of such burgeoning local 
 industries a1s: glass manufacture which 
makes use of silica sand and feldspar; the constrtiction industry which finds a wealth 
of materials locally-among them, mairble, adobe, r,,cks andl stones of great Vl m'aty,
sand, gravel, c, lh, etc. ; the ceramics and refractory imduistries khich employ the 
different types of clay available locally; fertilizer Illanlufacture whiCh finds suM 11 raw 
materials as guano, pyrite and ro(k phosphate in abuindance; cllent Illallufat lure
 
which makes use of limestone, silica sand and gypsum; aind 
 otler small-scale induis­
tries which are slowly finding their way into the developing economy. More and
 
more there is a perceptible effort to make use of local resources that will replace

imports and, thereby, conserve the nation's dollar 
reserves, and with the puroper
 
incentives, it is anticipated that this will 
not take too long no~w. 

II. Potential Mineral Resources that May Be Tapped 

1. Extensive nickel-iron deposits in Surigao, Davao and Samar which have 
been explored but still await development. The government has offered the Surigao
reservation for development by the private sector but, so far, the bids received 
have not proved adequate. 

2. Extensive deposits of aluminous laterite reserves in Bucas Grande and 
Nonoc Island in Surigao. There are enough raw materials here to supply the needs 
of an integrated aluminum industry in the Philippines, but the project needs large
inputs of capital not presently available and awaits perfection of a modified benefi­
ciation process which would extract alumina from available laterites. 

3. Scattered but substantial deposits of manganese in Ilocos Norte, Misamis 
Oriental, Negros Oriental, Nueva Ecija, Quezon, Tarla Zamboanga del Sur,
Cagayan, Palawan, Leyte, Isabela, Camarines Sur, Bohol and Marinduque. Some 
of these operations have gone into production but have been discontinued because of 
lack of sufficient capital. 
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4. Extensive coal reserves in Zamboanga del Sur which are presently being 

explored and studied under a joint CEPOC-UN-Bureau of Mines project. 

5. Low-grade deposits of copper, particularly in Marinduque and Mt. Province, 

which await more efficient methods of eCLovery as well as adequate financing. 

I1. Utilization 

I. The nic keliferous later'tes found in the country are essentially iron-nickel 

deposits associated with some cobalt, manganese and chromium. An increased sup­

ply of iron is i.ssential if the planned steel complex in the Philippines is to be pushed 

through. Nickel, on the other hand, is at a premium in the world market at this 

timoe. 

2. The aluminous laterite reserves may prove significant in the future devel­

opment of the country considering the importance of aluminium metal in such basic 

industries as transportation, building and construction, electrical industry, com­

mercial and household supply, etc. 

3. The development of the country's manganese deposits would boost the inte­

grated steel project since manganese is put to use principally in the production of 

steel. 

4. Small amounts of local coal are presently utilized in the manufacture of 

cement, but studies are now being made to make use more extensively of the coun­

try's coking coal deposits, especially the Malangas, Zamboanga del Sur reserves 

for the manufacture of coke essential in the steel process. 

5. As more efficient methods of recovering copper from low-grade deposits 

are discove red, the Philippines is bound to increase its production and thereby en­

hance its position in the world market for copper. This would also strengthen the 

drive for the establishment of a copper smelting and refining plant in the country 
which would utilize those vast reserves. 

IV. Defects and Dangers of Present Methods of Utilization 

1. Minerals are wasting assets and, as the Philippines continues to export its 

more importint and strategic minerals, it is bound to deplete its supply in the period 
when such materials may be badly needed as a complement in its industrial develop­

me nt. 

Z. As a net exporter of raw materials and a net importer of finished products, 

the Philippines finds itself at a disadvantage in terms of prices. Even as it faces 
depletion of resources, the exporter of primary products at the time suffers from 

the low level of prices received by raw materials in the world market, while the 
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exporter of finished products reaps the benefits of premum prices for its produce. 
The result in terms of the country's balance of international payments a I trade 

deficit aggravated, as It werv, by tunfav'oraNble terrIis of I rade. 

i. Among the non-nilt'tallics the proliferation of S1i1.ill stAttered op-rati1llS 
is often wasteful and suffers from lack of irganitation. The insystemiatic nimthod 

of mining observed in this sector often resuIts in wasteful mlning and thiS is calustod 
mainly by the smallness of operations triggered by instfficient supply eo t apita I. 

V. Recommendations 

and et at toi 
of low-grade deposits and indigenous ores in order to promote and enhanc'e our 
stock of mineral resources. 

1. Encourage research and experimentation in the treatmtuent e 

2. Promote the use of local minerals in our industries by providing the 
proper climate a: - incentives for domestic investment. 

3. Assist in the establishment of basic industries which will process o rts 

and concentrates presently exported in .,aw form i, developed t,untries. Espec i.iI y 

for iron and steel, copper, and aluminium, the (0o1ntry has a sufficient IoclI di4,,i.nd 

to fill and is in a good com)etitive position in the world 1liirket. 

4. Provide" the necessary infra- st ruitures sm(h s roa(1s, piers, ,ind powe.r1 

facilities so as to lessen the burden tin mining operators who have had to bear the 

entire costs of building such facilities thus unduly iII( rcasing their overill ( osts 
and limiting capital for operation. S1jiall-scaleV Mining, moosIly in cooStriii lion 
materials, ceramics raw materials, and other lio-ntllics, is fairly we.ll de(,vel­
oped in accessible areas, but clostruiction of roads, plirs, power )lants ind ,thoir 
facilities will encourage the dveltupmelnt of many more i iilest nineral d(epoits. 

5. Provide sufficient credit ( is sonrct- of badly neededarrangements (apitl, 

particularly tc, large ventures; and also, there is need to assist in orgmnizirg small 

operations and enhance their ability to obtain capital for their ventures. 

The rapid development of the mining int:ustry is a factor in the growth and 

progress of rural areas. This becomes evi',ent as mining ventures bring jobs, 
business opportunities, electric power, housing, better accessibility, and additiotial 
income from taxes with which the community may finance local improvements. 

http:di4,,i.nd
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VI. Present Mineral Resources of the Philippines 

A. Metalh ( Deposits 

1. Gold 

2. Silver 
3. Copper 
4. Chromium 
5. Iron 
6. Manginese 
7. Mercury 
8. zinc 
9. Nickel 

10. Cadmium 
II. Platinum 
12. Alumina 
13. Cobalt 
14. Antimony 

B. Non-metallic Deposits 

I. Asbestos 

2. Asphalt 
3. Bentonite
 
,1. Diatomite
 
5. Marble 
6. Perlite 
7. Pumice 
8. Talc 
9. Barite 

10. Gypsum 
11. Phosphate roc k and guano 
12. Pyrite 
13. Sulphur 
14. Dolomite 
15. Feldspar 
16. Fireclay 
17. Magnesite 

18. Pottery arid China clay 
19. Silica stone and silica sand 
20. Bloating shale 
21. Limestone 



(. Mineral Production CY 1965 

Quant i ty aIte ,,. ) 

I. Precious Metails .. 	 86,87,6,2 

a. Gold 	 437,4 oz. 82,582,8 71) 
h. Silver 	 933,938 4,2S4,732
 

2. Base Metals ......... .................. 289,605,20S
 

a. Copper 62,740.34 1.1' 184,884,880 
h. Iron I,31,778 DMT" 52,7h0,C7) 

Refractory Chrm.lte '58,131 1I, 30,226,414 
,t Metal lurr Lcal Chro' t e 96,421 rhfr 1, 714 1t,(W 
e. Quicksi lver 2, 384 Flks. ,'76, H31 
f. L.ead !O. 5 MT 128,25.2 
•. Zinc 2,09 MT 2, "1h3,,19 
1. Mo lybdenun, 77. 32 MT I ,138 ,0 7 
i. Cadmium 9.57 Ho,902 
J. Pyrite Cinders 19,438 410,741 
k. Manganese Ore 49,72, IMT W -1,411 

(Met. & Chem. grade) 

I. Mangaul .OrIos 011 2 ,f2 I I ,246 

3. 4on-Metals .......... .................. 213,.31 ,',44
 

a. 	Clay, refractory ceramics 6,619,680 

and other clay p~roducts 
b. 	 Construction mlnttr.nls 8,5I)5, 43 

(adobe, marble, ,toties, erc.) 
c. 	 Lime & limestone for cement 1,468,21, 

agriculture & industries 

d. 	 Fertilizer material
 

I) Pyrite 69,151 MT 2,120,692
 
2) Guano 3,332 MT 9,912
 
3) Rock phosphate 505 MT 41,300
 

e. 	Cement, coal, gypsum
 

1) Cement 8,966,759 Bbls. 134,316,431
 
2) Gypsum 27,488 MT 88,219
 

3) Coal 94,541 MT 2,374,965
 
f. 	Others 

1) Silica sand 279,589 MT 3,035,567 

2) Salt for Sea 120 225,213 MT 14,246,258 
3) Carbide 6,719 MT 14,001,770
 
4) Feldspar 10,230 MT 835,634
 
5) Dolomite 6,783 MT 246,876
 

6) Talc 593 MT 57,607
 
7) Alumina sand 16,744 36,597
 
8) Others (sulfur, ammonium
 

sulphate barite, etc.) 	 17,110,742
 

Total 	Mineral Production ..... 580,174,351
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OCEANOGRAPHIC RESEARCH AND DEVELOPMENT PROJECT 

Republic of the Philippines 
Department of Agriculture and Natural Resources 

PHILIPPINE FISHERIES COMMISSION 
Manila 

I. Status of Philippine Oceanography 

The 	 Philippine waters have been visited by several international scientific 
resea rth vessels that made important observations. The most extensive and latest 
.xpedition around the Philippine and adjacent waters under the Philippine Fisheries 
Progriin Of the U. S. Fish and Wildlife Service was during the U. S. M. V. Spencer F. 
Baird Lx(.pedition in 1947 to 1950 which covered 800, 000 square miles, occupying 
I, 100 hydrographic stations. Partial results from this survey have been published 
in mevw ral scientific piblications. 

Beginning in the late twenties the Bureau of Coast and Geodetic Survey 
Vessels 1ieady some phyfi('il observations in some areas. Most of these obser-

v.tinH were mIde in conjunction with the charting of Philippine waters. All 

,o, riphi(c)obs .rv,itions 	 confined to physical aspects.,g 	 of this Bureau are 

A( tially tlhre is no single agency in the government that undertakes oceano­
gr.1phit Investigations as its principal task. The Coast and Geodetic Survey under­

tkes ( hirting of our waters, takes tide measurements and does some physical 
studies of li sva. The Philippine Fisheries Commission (P. F. C. ), formerly 
flurevi of Fislries, umdertakes oceanographic surveys of some fishing areas. 
Tllv ivivestig.1tions involve dete.rmination of some physical, chemical and bio­
logitaI f the i rea. The of Fisheries Universitytatureo College of the of the 

PhililpimnH in( lides geiiiral oceanography among their undergraduate courses for 

fish (,apt11rv i.1,rs. 

II. Proj'ts: 

A. 	 Philippine Participation in Oceanographic Investigation of International 

Natur". 

I. lnternaional Cooperative Study of the Kuroshio (CSK) 

2. lnternatiomal Cooperative Study of the South China Sea 

The Philippine participation will be jointly undertaken by the Coast and 
Geodetic Survey, Philippine Fisheries Commission, Weather Bureau and U. P. 
College of Fisheries. 
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B. 	 Philippine Fisheries Commission Project 

I. 	 Fishery oceanographic investigations of the different fishing 
grounds (exploited and non-exploited fishing grounds and big 
bays). 

2. 	 Fishery oceanographic investigations of the bays and gulfs 
(including all near shore areas). 

C. 	 Bureau of Coast and Geodetic Survey Project 

1. 	 Systematic coverage of Philippine territorial waters with 
physical oceanographic observat ions. 

2. 	 Sea gravity survey of Philippine waters. 

D. 	 Establishment of an Oceanographic Institute 

This will be a research and academrnic, gradcate level, nstitutiolln 
preferably to be implemented after tnough man-power has been trained from the 
different agencies involved in the study of the ocean. Perhaps this could be esta b­
lished on the third or fourth year of the project. 

III. 	 Brief Description of Projct: 

A. International Oceanographic hvestigation. The Internationla
 
Cooperative Study of the Kuroshio and the South China Sta is a joilt projec t of
 
several nations being coordinated by the Intergovernriwntel Oceanographi c
 
Commission (IOC) of the UNESCO. Th' CSK started in 196 5t and will (ontinut. ip 
to 1968. The Philippine participation is being (1(.ayedl by the lack of equipment 
and other necessa ;y specialized mtat(rials and supplies. Sonic equipmncrt front 
the UNESCO has already arrived but still other equipment re(uested front the 
other agencies has not arrived. 

The study will cover the waters east and north of the Philippi.nes, where 
the origin of the Kuroshio current is g en" rated, up to its main body ;ind bra lles 
in the northern Pacific. Not only plhysi cal, themical and iiit tet)rot uigi cal aspe(ts 
will be investigated but likewise biological aspects particularly placnkton aid fish. 
This current system and water areas c overed have great iniflue nce (oi the 
migration and distribution of fish in this part of the globe, ani gre.'tly affect the 
conditions in the a rea, its environmiont, cliniate, and intiist ry, and navigation. 

B. Philippine Fisheries Cormmission. The fishery oceanographitc liv.sti­
gations of the Philippine Fisheries Commission is partly operating. The studies 
being made in the investigations are temperature, transparency, salinity, oxygen 
and other physio-chemical aspects and the biological aspects, the plankton and 



- 82 ­

h-ittho, t,,gvther with soiev fitsh-caught data when the operations were performed 

,,,,1,4Itan ,usly with fishing de oriontrations. The Philippine Fisheries 
(GoI,snioi up to May 196 has only a 110 CT fishing vessel. 

Sin, v I'M5 due to linited funds, personnel and facilities synoptic 
wirveys id the filltwtig areas were ( onducted: (a) Lamon Bay - Bicol waters, 
(b) T'Iayabas Bay, (c) Manila Bay, (d) Southern Mindanao - Sulu waters, and 
(I.) walters aloig Ziianboanga City - Santa Cruz - Sacol Islands. 

In May V)66, the Philippine Fisheries Commission had acquired through 
lIe, l{(-jp two 130 GT fishing boats and sometime in October 1966rati ,nProgrami 
a 150 GT rvsear,h vessel will be acquired through the same program. Though 
hieprjv. t ,(mild use any of the three finhing vessels of the Commission, they are 
liot I'¢jlIt the pre sent equipment badly needs re­-1' nlmdItruiit of oceanographic 

pl.at e't,'llt. 'li' 15,0 GT research vessel is also minimally equipped, so that there 
is a .iied 1,11 additional more ex­grvat equipment in order to be able to conduct 
ti IHivV .1nd intenstve, i1vestigatione. In addition to equipment, manpower and 
funds atre vitally ItiI- .Hsary to successfully (arry out the objectives. 

The two miajor oceanographic projects of the Philippine Fisheries 
Colminomn havu no clear boundary lines. The investigation of fishing grounds 
will it hi1111, aside |rinm winde'ly exposed areas and seas, also large bays. These 
,.i'.l5 (it) ,hot IIi 'i.iir ly hivLe t) be thv already exploited areas, but likewise other 

\-/III(my fishing grounds.,1lV'IH h pelria p s be new Sonmie of the known major fish-
III riga ,,iH ,itrv':
 

1. Lingayen Guilf and coastal areas of Ilocos region 

Z. Manila Bay - well exploited 

5. Balayan-Batangas Bay - well exploited 

-1. Tayabas Bay - Ragay Gulf - well exploited 

i. l ctol waters - less exploited 

6. Ltnion Bay - less exploited 

7. Mindoro - Palawan area - well exploited 

8. Visayan Waters - well exploited 

9. Mitidanao sea 

10. Southern Mindanao - Sulu area 
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Our marine area is very large and it will be impossible for even twoteams from the central laboratory to investigate thoroughly the other bays and
coastal areas that are the major source of livelihood of the local populace

which may also be natural fish nursery arets 

and
 
and where most of the iivertebrate 

and seaweeds ar! found. 

The invertebrates range from or ,tnentalts tht t orals .ind others. toornamental and edible as most niollusks like mother-of-pearl, "kalpts", oyst.rs,
tahong, etc. ; to edible as htlatthurtans ol" st cucumber or ''t repa.Iig", t ral s
 
and others.
 

There is a large se'wt tcd populution in the oumnt ry Whit h1dutio itsphysiological processes abound Only in shallow are..s. Mtost of them i .rv edible,
like the I'gulanan'', 'agaragar or it galagel', thieSt two t ollollloii l.lI 5 '11.i1' 11sed

interchangeabley in different 
areas for va riOiis Sp'cI ('8s of alt e(l 5, as8
Gracillarea, Fucus, Fypnes, Eucheunii, ett . , other 
edible sewl'eds are ji)Uk)tiklo
(Codium), "Culot"' (Acanthopora), "Cawattacawat" (Chatetomllorpli.t), elh. Still

local consumption is small, 
 most of the seaweeds ar' expoto 'ted in the dritd ( 't.le
form. The potential is great as shown by .n ilicrease iii the numiiibe r of s.awevedsconcessions being applied for in the COirI SSitn indicating thait Hill( VtIter, is it

market for them, people get 
interested antd try to discove r good ar(.as. lit t lithe
 
must be managed and regulated, and 
that is where reall farmllilg ill the sea ('lilh

be started to maintain sustained and quality yie ld. 
 'o ens tire this, thlie fivorable,and unfavorable environmental condition for these plants shotild be known, thui;
establishment of regional laboratories to study near short' areas for Ohe lidr

shore inhabitants becomes inportant. This 
will of con rse in-iud e the fisheries 
in the area, for most of these regions are pe'rh;ips near spawning areas HO1that
 
the current carry the 
fish eggs and larvae to, the mnore sheltered cov4e and bays.

Thus five to six regional laboratories art' p roposed. 
 Two of thev lIa boratfories 
are existing, the others had been prograMitued but oily oil t is Optratitg. All of

them need equipment and 
water craft. The proposed laboratories to be equipim-d
 
are:
 

1. Lucap, Pangasi nan Fishe ries Laborat ory 

2. Malampaya, Palawan Fisheries Labora tory 

3. Mercedes, Camarines Norte Fisheries Laboratory 

4. Salay, Misamis Oriental Fisheries Laboratory 

5. Zamboanga City Fisheries Laboratory 

6. Cebu or Iloilo Fishery Laboratory (not yet establishted) 

Aside from these regional laboratories the establishment of a well­
equipped modern central laboratory is proposed. 
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C. The Coast and Geod etic Survev 

The f,.r.au of Coast and Geodeti( Survey plans an oceanographic project 
that will sy st e ati( ally t ovr the Philippine territorial waters. Although this 
projec I will be' primarily for observ;itionm on physical oceanography, it may be 
oordinate.d with the i(tivitiv's of other agencies that are interested in the other 

aimpe ttts(ifoi( 'atiogr-ip ly. 

It IH alIsio enviHion ed to conduct a siea gravity survey of Philippine 

waters. AtHide frivi itH purely s( ientifi( purpose of obtaining information on the 

vali, H of gra vity, of the shtape of the earth, this survey will also yield com­

tmert ally iipo rttiit information on the presence of oil and mineral deposits under 

our sea b(eds° 

1). Institute ,,iiOcearogra)hy 

"Iliv infititute shuld be included during the third or fourth year of the 

proje.tt for ipl iiierition iiomeciately. It should be a research and academic 

inst itti, on ,tgru .te level. It shall work in close collboration with the various 

.igern ics pairti( ul.irly the lhilippiri • Fisheries Comimission, Bureau of Coast and 

Geifnhetiu Suiiv,'y, the' Weathe.r Bureau and the U. P. College of Fisheries, which 

,All together shll formi it pool frorii whi( I the t riined s(ientists to form the nucleus 

of the iiistitlt iol may he taken. Th'se top s(ientists ny 1) absorbed by the 

inili ite, or btetter iii order not to paralyze the still developing three year-old 
)rojects, Htirte(d on a "ltn'', pirt-tinie schedule on se',ester basis; these
 
i itntistfH would teach, and be available for comsultation at any time.
 

Proposed )epartme nts under the Institute: 

1. Physical Oceanography 

2. Dynamic Oceaniog raphy 

3. Chemical Oceanography 

,. Bio-chemical Oceanography (including marine physiology) 

5. Marine Geology 

6. Biological Oceanography 

7. Meteorology 

http:proje.tt


IV. Objectives: 

A. The CSK p roj tct is anied at learning the ocea'og'aphit, teatire of 
the regitn ion orde r to better Iititlderstaind it S effett, ho It t lilt tenit es 
the stirroundi ng areas and flit, conditions in them; flit' fishery r11'ouind the 
area and the ground topography of this part of the Pacific for naivig.itlonl 
and communication. 

B. The major objectives in fishery oceanography investgations .re: 

i. To establish ,and ktow the physio-hcletllc, Ind hiologit ,at fe.itures 
of the environmnent supporting the ma rine life that greatly iiifluiwitt t- vha\t,. 
stch as the distribut ion, uugration, availability of fish, Itt'e ing habit. 
spawning habits, tI'\'elt ellent of eggs and Ia,irvav, growll t, 1I t1i, .11u .Ith r.s 

2. To gain knowledge .. tleit lit relation of these ot t grIt it i .tn itht!,iin 
to the concent ration of bettertunde ,tt II.gefish Ito help rstan a l tn tlit- otfft It 
of the changes in season in relation to th , proclu tivity tt* livte dillfe'eiit'l's. 

3. To determine, partictillrly for loA ntear-shore t o ltit,,iiH, thl rle­
lation of the environlnentl colnditions iII the water to t fic t ' tit( |h tIl 
adequate menasures t-an be taken tti ilhtjnt.lin thlir" rtt t t ivity ot I'tt 
improve the condition in lit water area. 

.4. To develop and promote effective output lrom fli Ittil Imar1lll 
water areas. 

5. To promote the developn nt of fisheritts thrmtiigh St i t n fit ilivestigI ­
tion and application. 

C. The main objectives of the projects of the Bureats of Coast mid Gt.,,ulttt 
Survey are: 

1. To obtain complete information on the physical charactersit is of 
Philippine seas-such information to include temperatures, salinities,
 
oxygen content, color, etc.
 

2. By synoptic observation, to determine changes in their values in tirtie 
and geographical distribution. 

V. Implementations: 

Long-range project 
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V1. Funding: 

A. 	 Grant-in-Aid (Five-year Period) 

1. 	Training and Fellowship 
Period 

Field of 'rraiiin' No. Type yr. each 

a. 	Physical Oceanography 3 Academic 2- 4 

P. F. C. , B. C. G. S. arid 	 MS or 
U. P. , one scholar vath .... PhD 

b. 	Physical Oceanog raphy 6 Training 

Um( of an8trtin ient-i, 
geleral Incthils and 

compilation, Z ticholars
 
for each 3 agenties
 

. Chemical Oceanography 3 Academic 2 - 4 
one scho lar va ch ig ency MS or 

PhD 

d. Chemica' Oceanography 8 Training 

P. 	 F. C. - 0 (one for
 
each regional lab.
 

B.C.G.S. - I
 
U,. . - !
 

e. General Oceanography 8 Training 
P. 	 F. C. - 6 (one for
 

each regional lab.
 
B.C.G.S. - 1
 
U.I1. - I
 

f. 	 Bio-chemical Oceanography 3 Training 
(plankton and bacteria) 
P.F.C. -2 

U.P. - 1 

Tabulated Ftunding for S-year projv , Grant-in-Aid and local counterpart, 

app ended. 

** 	 P. F. C. - Philippine Fisheries Commission; B. C. G. S. - Bureau of Coast and 

Geodetic Survey; and U. P. - University of the Philippines, College of Fisheries 
or College of Geology. 
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Iieli of Trainin 	 No. p" r. each 

g. Mlarire Geology 	 2 At.dvint, 2 
U.P. - I 	 MS 
B.CG.G. S. ­

h. Plankton (Bio-oceanography) 2 Academic - -I 
P.F.C. - I 	 MSor 
T.P. - 1 	 Ii1h) 

i. 	 Plankton 7 rrlini ng 
P.F.C - 7 

j. 	 lenthos 8 T ra ining 
P.F.C. -7 
1!. P. - I 

k. 	 Observations ,nd/o.r , sea i Ii I/Z -I 
research grant grant 

Total No. of Fellows 

2. 	 Expert s and Spec iali ss 

Technical assist.in e in th, f,t'ji of srvit ct or .xpurt S. Thits w ,juld 
enable and give a chance for the. staff of the P1.F. C. ,,nd the It.C. C. S. wiho 
shall not be involved iii the study gracnts t) be trained anid/or re, e'Ivl,,!i­
ditional training. In addition this will facilitate work ini est.iblishing adI 
developing the nation's waters and n,,tural resourc's. 

3. 	 Equipment 

a. 	 P. F. C.: For the updating a id expansion of the laborato ry .id 

field ecquipn ent for an expanded oc eanographi rt-tuiur( h, S00, (000 
pesos, and for regional laboratories (6-75, 000 pesos each) 
450, 000 pcsos and an additional 50, 000 pesos yearly for all 
laboratories. 

b. B. C. G. S.: For one new oceanographic survey'vesnel-conplete, 
10, 000, 000 pesos; and for oceanographic equipment to be installed 
aboa. d one of the Bureau's existing ships, 400, 000 pesos. 

4. 	 Supplies 

These are specialized materials needed in carrying out operations
of certain instruments for research. 100, 000 pesos a year. 

http:assist.in


9. (Oie .riogra Ph: ( l.f- ar( h l.t boratory and Institute
 

l.abrratory ia ilities for resear(h 
and 	institutional courses. 

(,. (4'?ied.rch Vensel 

With the e tablishrrivnit of the Institute of Oceanograp-.hy, and to 
n'ijplmetit ne,f-fl of the different institutions involved in th- study of the 
o, ean. a bigger o( eian-going rvitear(h vessel, about 1,000 iross tons, is 
propoaed. 'The vessel should be provided with complete and modern 
navigational, geolhgi al, oreteorologic al, oceanographical, and biological 
e'quipment, and inatruiic tats. ''lhere should be at least 5 laboratories: 
physial, chetn: (al, biologi(al, geological, and wet laboratories. Accom­
iodatl oll for atbout ZO s ientt ats iand t echniclans aside from the regular 
offiters and ( r.W mlembe.rs is ieded. 

7. 	 Parti ( ipation in Regional Oceanographic Activities of International 
Nat ui 

Assistance is needed for some specialized instruments and materials 
not t)( luded above and other eXpenses, for example, the analysis of the 
printary productivity samplesat one of the U.S. laboratories equipped 
with isotopes ( otinting, comu ters, etc. 

Priority for this project is requested in order to enable Philippine 
parlicipatlain in the CSK and the South China Sea. 

8. 	 Cooperative Expedition in the Philippine Waters 

In connection with the research and development project on the 
Philippine waters, a joint extensive oceanographic survey of the
 
Philippine waters 
 is proposed. This may oe undertaken by a foreign 
vessel and foreign scientists together with the local scientists. This will 
be it follow-tip of the expedition of the U. S. M. V. Spencer F. Baird to 
determine whether great changes have taken place and to update the 
charting of Philippine '.%dter. 

B. 	 Local Counterparts 

The Section of Oceanography of the P. F. C. has submitted a proposal for 
additional manpower for the next fiscal year. This, if grarited, will double 
th very much undermanned technical staff of the Section.
 

There must be a year-to-year increase in the scientific 
staff of the 
agencies involved in the Project. 

http:mlembe.rs
http:Oceanograp-.hy


The counterpar: of th, Bur,,"io Co , And (,odic Slrvi'y %%111 1- th,. 

present salames .ind .all, "wex of .ah,,nt A4 prsomnsel. hofstohfOw pu rio'­

nel aire the c rev o 1"o ot th' Burml'( Nmhql kSht h %%ill be assilnd 10 , VAIW-

gr.iphIC survey projects. 

When the Institute of O-tinograiphy Is ,stalilishc, atdmni i untrdl 1, vr'. 

technicians, and honoraria for thit, scievillsts 111it1 bw4 pr'vidle'. 



FIVE (5) YEAR OCEANGRAPHIC RESEARCH AND DEVELOPMENT PROJECT-GRANT-IN-AID 

ITEMS 


I. Training and Fellowships 


fifty five (55) Fellows
 

II. Technical Assistance, Experts 

three to five (3 to 5) Experts

for a period of one to three 


(1 to 3) years each
 

III. EquipFnt 


IV. Supplies (Specialized materials) 


V. Oceanographic Research Institute 


VI. Research Vessel 


1st yr. 2nd yr. 3rd yr. 
FY 68 FY 69 FY 70 


Note: Dollar ($) values underlined­

T580.000 440,000 340,000 

$145,000 110,000 85,000 


T400,000 300,000 300,000 


$100,000 75.000 75,000 


1-1,200,000 260,000 100,000 


$ 300,000 65,000 25,000 


?I00,000 100,000 100,000 


$25,000 25000 25,000 


1,000,000 


250,000 


10,000,000 


2.500,000 


- more ­

4th yr. 


FY 71 


240,000 


60,000 


200,000 


50,000 


100,000 


25,000 


100,000 


25.000 


200,000 


50,000 


5th yr. 

FY 72 

100,000 


25,000 


200,000 


50,000 


100,000 


25,000 


100,000 


25,000 


200,000 


50,000 


Total 

P1,700,000 

$ 425,000 

1,400,000
 

$ 350,000
 

TP1,760,000
 

$ 440,000 

1- 500,000 '00 

$ 125,000 

TI,400,000
 

S 350,000
 

TI0,000,000
 

$ 2,500.000
 



(Oceanographic Grant-in-Aid) 

VII. 

ITEMS 

International Oceanographic 
Participation (CSK and 
Adjacent Waters) 

1st yr. 

1 400,000 

$ 100,000 

2nd yr. 

200,000 

50,000 

3rd yr. 

200,000 

50,000 

4th yr. 

200,000 

50,000 

5th yr. 

200,000 

50,000 

Total 

- 1,200,000 

300,000 

SUB-TOTALS P2,680,000 

$ 670,000 

111,300,000 

$ 3,575,000 

P2,043,000 

$ 510,000 

Pi,040,000 

$ 260,000 

F900,000 

$225,000 

117,960,000 

$ 4,490,000 

VIII. Cooperative expedition in 
Philippine Watera 

To be fully financed by the 
organization granting aid 



LOCAL COUNTERPART (PHILIPPINE GOVERNMENT)
 

ITEMS FY 68 
 FY 69 FY 70 TOTAL FOR 3 YEARS
 

Each Agency Grand Total 

Note: Total for each item underlined 

I. Man-power (Personal Services) P 462,700 P 639,800 1= 774,500 -P 1,877,700 

PFC (Oceanography Section) L63,700 190,800 215,500 1- 570,000 

BCGS 299,000 299,000 299,000 897,000 

Research Vessel 150,000 160,000 310,000 

Institute of Oceanography 100,000 100,000 

II. Maintenance and Operating Expenses 866,700 1,320,000 1,490.000 3,676,700 

PFC (Oceanography Section) 566,700 620,000 670,000 1,856,700 

BCGS 300,000 300,000 300,000 900,000 

Research Vessel 400,000 420,000 820,000 

Institute of Oceanography 100,000 100,000 

III. Equipment 100,000 100,000 200,000 400,000 400.000 

IV. Capital Outlay 110001COO 3,000.000 4,000,000 

PFC (Laboratory) 1,000,000 1,000,000 

Institute of Oceanography, Building and Lot 3,000.000 3.000.000 

Totals 12,429,400 -5,059,800 IF2,464,500 9,953,700 4 9,953,700 

Summary for each Agency 
PFC 
BCGS 
Research Vessel 
Institute of Oceanography 
Equipment 

1,730,400 
599,000 

100,000 

4 810,800 
599,000 
550,000 

3,000,000 
100,000 

4- 885,500 
599,000 
580,000 
200,000 
200,000 

-3,426,700 
1,797,000 
1,130,000 
3,200,000 

400,000 
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FORMULATION AND IMPLEMENTATION OF NATIONAL SCIENCE POLICY 

Angelesio C. Tugado 

The main policy on science in the Philippines is enunciated in Section 4, Article 
XIV of the Philippine Constitution which reads: "the State shall promote scientific 
research and invention . .. . 

This policy is amplified in the Science Act of 1958, the primary provision 
of which states that "in consonance with the provisions of Section 4, Article 
XIV of the Constitution, it is hereby declared to be the policy of the State to 
promote scientific and technological research and development, foster invention 
and utilize scientific knowledge as an effective instrument for the promotion of 
national progress." (Sec. 2, R. A. Z067). 

Formulation of science policy in the Philippines dates back to as early as
 
1931 when Representative Manuel Gallego presented House Bill 876 creating the
 
National Research Council of the Philippines. This bill was approved on De­
cembcr 8, 1933 and became Act No. 4120.
 

Act 4120 authorizes the NRCP to (1) stimulate research in the mathematical, 
physical, biological and social sciences, and in the application of these sciences 
to engineering, agriculture, medicine, and other useful arts, with the object of 
increasing knowledge, starting studies of problems of the national defense, and 
of contributing in other ways to the public welfare; (2) survey the larger possi­
bilities of science, formulate comprehensive projects of research, and develop
effective means of utilizing the scientific and technical resources of the country
in dealing with these projects; (3) promote cooperation in research at home and 
abroad in order to secure concentration of effort, minimize duplication and 
stimulate progress; (4) gather and collect scientific and technical information at 
home and abroad, in cooperation with governmental and other agencies and to 
render such information available to duly accredited persons. 

Next to the NRCP came the creation of the Science Foundation of the 
Philippines under R.A. 770, approved in May 1952. Among the purposes of 
this Foundation are (1) to initiate, promote, stimulate, solicit, encourage and 
support basic and applied scientific research in the mathematical, physical, 
medical, biological, engineering and other sciences, by means of grants, loans,
and other forms of assistance to qualified persons and institutions; (2) to award 
scholarships and graduate fellowships in the mathematical, physical, medical, 
biological, engineering and other sciences. 

Next to the Science Foundation ame the National Science Board, created 
under R.A. 1606 approved in August 1956. This board was to be the stimulus 
to push further the plan for a central agency responsible for national planning, 
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execution and evaluation of science policies and activities which culminated in the 
passage of the Science Act of 1958 (R.A. 2067, July 1958) and the creation of the 
National Science Development Board. 

The NSDB is now the central agency of cabinet level which acts as the mech­
anism for undertaking government efforts in the area of scientific and technological 
research and development. One of its primary objectives is to coordinate and 
integrate such efforts "in order to secure concentration of effort, minimize 
duplication and thereby achieve maximum progress" (Section 3, R. A. 2067). 

After the enactment of the Science Act of 1958, Congress approved more science 
measures in line with the spirit of the Science Act. These were: 

(1) 	 Republic Act 3661 (June 22, 1963), creating the Philippine Science High 

School to prepare talented boys and girls for a science career. The school's 
Board of Trustees is chaired (ex-officio) by the NSDB Chairman or, in his 
absence, by the NSDB Vice-chairman and Executive Director. 

(2) 	 Republic Act 3850 (1964), creating the Philippine Inventor' Commission under 
the supervision of the NSDB. 

(3) 	 Republic Act 3931 (May1964), authorizing the establishment of the National 
Water and Air Pollution Control Commission. This Commission is also 
chaired by the NSDB Chairman. 

(4) 	 Republic Act 4059 (June 1964), authorizing the organization of the Philippine 
Coconut Research Institute. Under this law, the NSDB Chairman also acts 
as the Chairman of the Institute's Board of Trustees. 

(5) 	 Republic Act 4086 (1964), creating the Special Textile Research Fund, based 
on the collection of 1% of gross sales of all textile manufacturers in the 
Philippines, to be disposed of and disbursed by the NSDB for research, exper­
iment and study in such projects as will contribute to the local growth, pro­
duction or manufacture of raw materials needed by the industry and to the im­
provement or invention of machinery, equipment, processes or production 
methods for the industry. 

How 	are national science policies formulated? A problem involving scientists or 
their science activities comes up and is presented to Congress. A bill is drafted 
and introduced either in the House of Representatives or the Senate, or both. Both 
chambers approve the bill. Congress sends the approved bill to the President of the 
Philippines who approves or vetoes it. If approved, the bill becomes a law and the 
national policy. 
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A more detailed procedure can be shown in the case of the Senate. Under 
the present chairmanship of Senator Manuel P. Manahan, the Senate Committee on 
Scientific Advancement has adopted a systematic approach to the formulation and 
implementation of national science policies. 

First, the Committee conduct3 a thorough study of a problem involving 
science, through public hearings, personal interviews with scientists, government 
officials or businessmen, or ocular inspection of science agencies and institutions. 

From this study, a bill is formulated and introduced (by the Committee or 
any member of the Senate). The Senate refers the bill to the Committee. Formal 
public hearings are then conducted and amendments (when necessary) to the bill 
are introduced. The Committee approves the bill and reports it out to the Senate. 
The bill is then subjected to debate and the Senate votes on it on second and third 
readings. The approved bill is sent to the House of Representatives for concurrence. 
If both chambers approve, the bill goes to the President of the Philippines for his 
action. 

Main problems involved in the implementation of national science policies 
are (1) the difficulty in coordinating research activities, (2) administrative road­
blocks, (3) inadequate incentives to scientists, and (4) inadequate funds. 

In one of the public hearings of the Senate Committee on Scientific Advance­
ment, the NSDB Chairman said that he is having difficulty in coordinating research 
activities in government institutions and more so with private research agencies. 
To solve this difficulty, Senate Bill 489 was introduced in the Senate providing that 
government funds may be expended for research purposes by government institutions 
only upon prior clearance (primarily for coordination) by the NSDB. This bill 
passed the Senate but remained unacted upon by the Committee on Science and Tech­
nology of the House of Representatives because of opposition from certain govern­
ment institutions. 

Proper implementation of science policies is retarded by administrative road­
blocks. Government research agencies are having difficulty in acquiring supplies
and equipment needed by scientists. Valuable man-hours are lost because of inade­
quate or nonworking equipment, or late arrival of supplies. 

Inadequate incentives to scientists is also a serious problem. Filipino 
scientists are poorly paid compared to those in developed countries. They find the 
Philippine environment not conducive to the development of their skills. Poor pay
and hostile environment are, perhaps, the principal causes for the "brain drain" 
in the country. Scientists and technologists have left, are leaving, or are prepar­
ing to leave the country for more attractive and lucrative jobs in the United States 
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manpower is a problem that needs immediateand Europe. This erosion of scientific 

solution. 

Inadequate funds constitute the most serious problem in the implementation 

The NSDB, NRCP and other science agencies in the govern­of science policies. 
receiving funds released by the Budget Commissioner which are too in­

ment are 
Congress has appropriated sufficient amounts to meet

adequate to meet their needs. 
science agencies but the main roadblock is in the releasethe needs of government 


of funds by the Budget Commissioner.
 

a bill (House Bill 3808) has been introduced in Cong-To meet this problem, 
ress to allow the collection of a two (Z) percent special tax on every foreign exchange 

or any bank or financialtransaction through the Central Bank of the Philippines 

institution. 

to a Science and TechnologyThe proceeds of this special levy will accrue 

Development Fund which will be used exclusively "for the promotion, expansion 
man­and sustenance of scientific and technological research and development and 

power training and development. " 

came from certain sectors of the country but theOpposition to this tax 
came out with a solution: the imposition of a special levySecretary of Finance 

tax. Decisionon the net income of corporations prior to the computation of income 
should be distributed is still on what percent this levy should be and how the amount 


in Congress. Should this levy be approved, an acceleration of scientific and tech­

nological effort in the Philippines is to be expected. 
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Remarks by Harold J. Coolidge 
at Informal Discussions with Philippine Delegation 

November 14, 1966 
National Academy of Sciences 

Ever since its establishment in 1946 the Pacific Science Board has had an 
interest in encouraging science cooperation between our Academy-Research Council 
and the scientists of the Philippines, especially dealing with our opposite number, 
your National Research Council. I have had the good fortune to visit Manila several 
times since 1948, and have always been most warmly received and given opportuni­
ties to talk with many of your scientists and to visit many of your institutions. 

For more than half a century we have had a paternal interest in laying the 
foundations for the development of your science. As Dean Knowles Ryerson has 
said, in the plant field such names as Merrill, Baker, Copland, Edwards, 
Pemberton, Bartlett, Pendleton and others played a part in laying the foundations 
for your colleges, institutions, and the famous Bureau of Science. E. D. Merrill 
started his work in the Philippines in 1902. 

Perhaps the way we have been able to be of greatest assistance has been in 
connection with the successful Eighth Pacific Science Congress, which was held in 
November 1953 under the Secretary-Generalship of our friend, Dr. Patrocinio 
Valenzuela, where 700 delegates from 30 countries took part in meetings that 
ranged over 20 fields of specialized knowledge. One hundred twenty-four scientists 
from the United Staies attended, and I shall long remember the opening session at 
the University of the Philippines when Presiden Vidal Tan gave his memorable 
address on "The Role of Man in Science" to a group of more than 4, 000 that included 
faculty members and students in addition to the Congress participants. At that time 
Dr. Tan noted that in spite of progress in the biological, physical, and chemical 
field the behavioral sciences lagged behind. He made a plea supporting the French 
Count, De Novy, who felt that man must not only use his reason, but also listen to 
his heart. Dr. Tan said, "We must choose the way of science and the heart." 

Out of the Congress came many developments of benefit to the Philippines. 
Included among the resolutions were ones recommending support for the rebuilding 
of the National Museum, and the establishment of a Rice Research Institute. You 
will know better than I which of the resolutions resulted in action. The publication 
of the seven large volumes of Proceedings from the Congress was a mammouth task, 
and a lasting monument to the Congress. 

There were many profitable field trips following the Congress, but of 
particular interest to me was a symposium on conservation planning in relation to 
power developments with special reference to Ambuklao Dam, then under construc­
tion. Twenty of us, including Sir Julian Huxley, invited by the National Power 
Corporation, examined the site and prepared a report. This exercise underlined 
the importance of multiple use advanced planning in connection with development 
involving natural resources. I am sure much more could be garnered as fringe 
benefits when scientific meetings are held in both our countries. 
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It was gratifying that my friend, Dr. Salcedo was the head of a group of 56 
role in the Tenth Congressscientists from the Philippines who played a significant 

Maranon headed a group of, I believe, 65 Philippinein Honolulu in 1961. Dr. 
in Tokyo last August, where the Hatai Medal inscientists to the Eleventh Congress 

was awarded for the first time, and was given to your distinguishedMarine Biology 

colleague, Dr. Villandolid.
 

strong feeling in the Pacific Science Council, the governing bodyThere was a 
even widerof the Pacific Science Association, that this organization could play an 

role than it has in the past in the fast-developing science picture in the Pacific. 

For this reason, three new Standing Committees were authorized to deal with the 

subjects of Science Education, Population Problems, and Ecosystems of Pacific 

Islands. In all these fields I am sure the Philippines can play a significant part, 

and I look forward to our joint efforts to have these committees carry out a program 

that will in no way duplicate that of the multiple existing international agencies such 

as UNESCO, FAO, WHO, etc. 

There are many new fields of scientific cooperation between our two countries 

that are awaiting cultivation. We face great new dangers in such matters as air and 

water pollution, destruction of our forests, vegetation, and wildlife, and the loss of 

our precious soil through unwise land use practices. It would help if we could les­

sen the distance between cur shores, or lower the price of the air tickets to make 

it easier for a greater interchange of scientists. In spite of all this there has been 
we great deal of supporta heartening progress over the past 20 years, and expect a 


from the cordial relations that have been established between our two Presidents.
 

A final word relates to a strong conviction that we all have to strengthen the 
as well as the protectionstructure of national parks and reserves in your country, 


of endangered wildlife, such as the Monkey Eating Eagle and the Tamarau. Look at
 

the narrow escape we have had with the American Bison, and now have with our
 

Whooping Crane. These are some of the species that are outstanding in the eyes of.
 

the scientific world, and require special studies of their ecology, and enforced laws 

to save them from probable extinction. We welcome the plans for your part in the 
heard about in Tokyo, and especiallyInternational Biological Program which we 

hope that areas can be identified for long-range ecological study representing 

samples of your rich and varying biota under the Terrestrial Communities Section 

of the IBP. 
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Remarks by Harrison Brown
 
at Philippines-U. S. Workshop Dinner
 

November 16, 1966
 
National Academy of Sciences
 

We are gathered here tonight to celebrate the successful completion of the 
second phase of a completely new experiment in international relations. It is an 
experiment designed to establish a framework for long-term cooperation between 
the scientific and engineering communities of the Philippine Republic and the United 
States. The ultimate goal of that cooperation is the elimination of hunger, disease 
and misery in the Philippines and to make it possible for the Philippine people to 
share the wealth which modern technology is creating in the world. We recognize
that only if there is a strong and effective scientific-technological community in the 
Philippines-one which is well-supported by its government and its industries-can 
these changes, in the long run, be brought about. Our two groups are working to­
gether, attempting to help create that community. 

Few persons fully comprehend the magnitude of the revolution which is taking
place in the world today. In the more technologically advanced countries change is 
taking place so rapidly that we lead lives which simply were not imaginable as 
recently as a quarter of a century ago when the United States and its Philippine

allies suddenly found themselves fighting together in the most destructive and
 
cruelest war in history. These changes, of course, are rooted in the technological

explosion of the past few decades, 
 which has given rise to nuclear energy, com­
puters, jet engines, synthetic fibers, oral contraceptives, and a fantastic outpouring
of chemical, metallurgical, agricultural, medical and electronic innovations. 
These developments are completely transforming our ways of life. 

Ironically, however, the poorer countries of the world are largely being by­
passed by these developments. Per capita food production increases slowly, if at 
all. Populations increase rapidly and the principal cities grow like uncontrolled 
cancers. Technically trained persons are desperately needed to help solve these 
mounting problems. Yet too few of them are being trained. Inadequate use is made 
of those who are trained. There is a continuing debilitating flow of technical people
from the poorer countries, where they are badly needed, to the wealthier countries, 
where they are not needed. 

When I attempt to examine this world-wide situation as objectively as possible,
I reach two major conclusions. First, the way things are going now, the gap between 
the rich and the poor will continue to widen in the foreseeable future. Our objective
of eliminating hunger, disease and privation in the world will not be reached. In­
deed, I believe that unless something drastically new is injected into the world pic­
ture, misery will be considerably more widespread a quarter of a century from now 
than it was at the time of the outbreak of World War II. 

Secondly, I conclude that this situation is inexcusable. Science and technology
have given man unprecedented power. For the first time in his million or so years 
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of existence he is in principle liberated from most of the basic c:nstraints imposed 
upon him by nature. He has the power to do what he chooses to do. He has but to 
mobilize his technology, whether it be to win a war or fly to the stars. 

Yet, in the critical area of economic development we in the richer nations 
choose to ignore the lessons we learned during World War II when we developed 
the atomic bomb and radar. We ignore the lessons we learned in the post-war 
years when we developed ICBM's, the hydrogen bomb, nuclear submarines and 
space probes. We ignore the lessons we learned when we stimulated the creation 
of a multiplicity of profit and not-for-profit corporations ai.1 agencies to deal with 
military and space matters, We ignort the lessons we lea:red when we tapped, for 
military and space purposes, the vast intellectual resources of our universities. 
These approaches have given rise to ideas and programs of enormous effectiveness. 

By comparison foreign assistance programs of the more technologically 
advanced countries, as well as the internal development programs of developing 
countries, are, more often than not, destitute of ideas-not to mention money. 
Frankly, I often look upon the world of economic development as a world of cliches. 
At one end of the spectrum are the peoples who think in terms of money-often in 
such abstract terms that they are unable to relate money to the technological 
developments which make economic growth possible. At the other end of the spec­
trum are those who think in terms of technical assistance. All toc often, I believe, 
these persons are possessed of what I call a "Mr. Chipps" complex. Mr. Chipps, 
if you remember, was a teacher who was terribly nice to studenLs-one might say 
even patronizing. His mission was to bring education to the heathen, no matter 
whecher they wanted it or not. He did this with almost overbearing grace, good 
hamor and intelligence. And history testifies that he was unable to prevent the fall 
of the British Empire. Although I have a certain emotional attachment to Mr. 
Chipps, I don't believe that this approach is basically the answer to the major 
problems confronting us today. 

In my opinion we should approach the problems of economic development as 
we would approach the problem of waging a major war. We must mobilize our 
resources. We must mobilize our technology. 

I fear that the task of impressing upon our respective governments the need 
to really mobilize our technological resources for this war on human misery is not 
an easy one. Much lip service is given the concept. But usually this lip service 
is given within the framework of "gimmick.-". Use atomic power or desalt your 
water or join the space effort and your problems will be solved. Our Philippine 
and American panels know that this view is superficial-that our teal problem is 
that of building technology in depth. Our respective governments need much 
education concerning the realities of today's world. For one thing the ideas of 
most leaders, both in your country and mine, were crystallized at least a quarter 
of a century ago and the world has passed them by. For another, our science and 
our technology are creating a world within which we will either collectively perish 
or thrive as cooperative brothers. There is little middle ground. 
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I hope that we will keep this exciting experiment going in the years ahead. 
Above all, I hope that in coming together in this way we are setting an example for 
the world to follow. 
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BRIDGING THE GAP* 

Remarks by Juan Salcedo, Jr. ** 
at Philippines -U. S. Workshop Dinner 

November 16, 1966 
National Academy of Sciences 

Dr. Brown, Dr. and Mrs. Spilhaus, Distinguished Members of the American Panel, 
My Colleagues in the Philippine Panel, Ladics and Gentlemen: 

I have been requested by our very good friend and Co-chairman of the 
American Panel, Dr. Harrison Brown, the genial host of this Banquet, to deliver 
a few remarks on this momentous occasion. On behalf of the Philippine Panel 
and on my own, I would like to express to Drs. Brown, Warner, Spilhaus and the 
other equally outstanding members of the American Panel of this workshop and to 
the staff of the Foreign Secretary of the National Academy of Sciences our deep 
gratitude and very sincere appreciation for the very warm hospitality and extremely 
cordial friendship bestowed to each and everyone of us during our stay in your 
beautiful and highly progressive country. We have come here to learn and we did 
learn a lot. The experience is truly beneficial and worthwhile. The manner the 
workshop was conducted is indicative of the new trend in American-Philippine 
science relationships. It is indeed a new trend, a new social invention designed 
to make articulate ideas and philosophies, in the various spectra of thought, con­
cerning the improvement of the economy of the developing nations through the use 
of the modern tools of science and technology. 

While I stand here before you, I cannot help but think of the increasing gap 
in the socio-economic levels of two poles of human society in the world today. We 
have on the one hand, the highly developed countries utilizing more or less fully 
the benefits of science and technology and on the other, the developing peoples, 
including rr ovii, grappling problems of economic development with largely un­
developed technology and invention. It is apparent, my friends and colleagucs, 

Reconstructed from the extemporaneous remarks delivered at the Banquet 
tendered by the Foreign Secretary of the National Academy of Sciences in honor 
of the Philippine Panel to the Second Meeting of the Philippines-U. S. Workshop 
on Scientific and Technological Cooperation and Development at the Great Hall, 
NAS, Washington, D. C., November 16, 1966. 

Chairman, National Science Development Board, Republic of the Philippines;
and Chairman, Philippine Panel to the Second Meeting of the Philippines-U. S. 
Workshop on Scientific and Technological Cooperation and Development held in 
Asilomar, California, and Washington, D. C., November 6- 16, 1966. 
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that I cannot help but speak for the developing nations in this evening, the last of 
our meetings in this workshop. Perhaps my own impressions would be those con­
tained in the words of the Foreign Minister of the State of Israel, the Honorable 
Abba Eban, who in 1960 during the First Rehovoth Conference as president of the 
Weizmann Institute and Chairman of the Conference asked the following queoions: 
What does the age of power, of nuclear and solar energy, hold in store for the 
planners of new economics? What is the impact of science and technology on man's 
basic resources, the land and water which nourish his life? How can our massively 
growing populations be maintained through a corresponding growth of resources? 
What is the message of medical research to those who live short, stunted, diseased 
lives across the expanses of three continents? I-low can new communities be socially 
and economically prepared to absorb the benefits of modern techniques? Above 
all-how can the leaders of new states fashion educational programmes, which will 
end the exclusion of half of the world from the domain of scientific inquiry and ef­
forts? At the centennial celebration of the Massachusetts Institute of Technology 
in April of 1961, the former British Prime Minister Harold Macmillan, speaking 
as a representative of highly developed countries utilizing science and technology 
to the maximum, gave some of the answers when he said: 

"In these years the application of scientific techniques 
to the methods of production, distribution, transport, and 
communication of ideas has set the whole race on the march. 
This process will go on, until it has revolutionized the whole 
conduct of human life upon this planet and perhaps beyond. " 

There is no doubting the admissability that science will pave the way to man's 
salvation in the face of expansive tendencies on many fronts: disease, food prob­
lems, increasing population, illiteracy, poverty and efforts to influence man's 
thoughts for or against certain ideologies. These the'- are the problems which 
science must face in the developing countries in order that the promises of tomor­
row do not become too remote; and likewise, so that today we may be able to 
experience a certain amount of fulfillment. 

We from the Philippines earnestly hope that your efforts and will to promote 
an internationalization of science would be highly beneficial for all men so that we 
can all be happy and contented through the technological means for adequate pro­
visions for food, clothing, shelter and medicines. All these together with serenity 
of mind and peace in his heart make man free from the ills of the flesh and of the 
spirit. We are objective enough to realize that American science and technology 
would be of great value to Philippine econoiny. At the same time we are of the be­
lief that findings and observations in science and development in the Philippines 
would be of easy application to American needs and to your frontiers beyond your 
geographical boundaries as we all strive to build a One World. 

We like to take the forward look that science is a vehicle that knows no 
frontiers of race, sex, political beliefs, religious persuasions or geographical 
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boundaries. We hold the concept that, when properly utilized and when developed 
horizontally and vertically, science and technology constitute the primary and 
vital vehicle of international goodwill and friendship. We likewise hold the view 
that whether it is in Thailand, Australia, Germany or Israel, or in this great 
country, science and development will bring about friendship and understanding, 
peace and prosperity for all men, for posterity beyond our time. 


