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FOREWORD

- A week-long Workshop on Food was held in Djakarta May 27 -
June 1, 1968 to formulate recommendations addressed to Indo-
nesia' s most crucial current problem: how to overcome calorie
deficiencies and achieve a more nutritious diet for the coun-
try's 117 million people. A joint effort of,the Indonesian
Institute of Sciences (LIPI) and the National Academy of
Sciences of the United States (NAS), the meeting sought to as-
sist Indonesia's National Development Planning Board (BAPPENAS)
with respect to the development of a national food policy and
the identification of budget requirement priorities in connec-
tion with the Five-Year Development Plan (1969~1973), 1In the
selection of subjects recommended for concentrated reczarch, -
an effort was made to list topics for which the country's sci-
entific and technological resources could be mobilized fully
to support the top priority national goal of increased food
production.

This supporting material on the Workshop is Volume III of
a three volume report, Volume I contains the over-all find-
ings and recommendations of the Workshop, and Volume II the_
reports of the eight working groups.

The report was submitted in preliminary form to BAPPENAS
immediately following the Workshop. A summary of the conclu-
sions and policy recommendations was presented to President
Soeharto and to his cabinet ministers responsible for economic
and agricultural developmenf programs,

A basic guideline for the discussions was the 18-month
White House report on world food problems conducted by the
U.S. President's Science Advisory Committee 'and published in
May, 1967, The Chairman, Executive Director, and several
panel members of this comprehensive study participated in the
Djakarta Workshop. In addition‘'to the Academy's panel of 25
specialists, there were ten experts representing Australia,
Japan, the Netherlands, as well as regional and international
agencies. The 86 Indonesian panelists, resource specialists,
and observers were drawn from several ministries, universi-
ties, and research institutes,

This report is published with the expectation that the ob-
servations, findings, and recommegdations presented will be of
interest and value to a wide audience in Indonesia and the
United States, and among planners, agriculturalists, and others
in developing countries who are concerned with the increase of
food resources, the organization of research, and application



of science and technology to economic and agricultural de-
velopment,

Additional copies of this report may be obtained free,
upon request to either the Indonesian Institute of Sciences
or the National Academy of Sciences, the addresses of which
are given on.the title.page. )
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LIPI-NAS WORKSHOP ON FOOD

Agenda
May 27, 1968 (Monday)
Opening Ceremony
Addresses: Professor Sarwono Prawirohardjo
Chairman, Indonesian Institute of
Sciences '

Dr. Frederick Seitz
President, National Acsdemy of
Sciences

Major General Sutjipto
Minister of Agriculture

Sultan Hamengku Buwono IX
Minister of State for Economic,
Financial, and Industrial Affairs

General Soeharto
President, Republic of Indonesia

Meetings
General: Briefing and Discussion of Working
Group Procedures
Professor Sarwono Prawirochardjo
Dr. Soedjuno D. Pusponegoro
Dr. H. F. Robinson
Working Groups: Planning Session

Chairmen, Rapporteurs, Secretaries

Keynote Addresses: Population Growth and Its Control,
Food Requirements and Food Production
by Dr. Kartono Gunawan

Problems of Food Supply in Indonesia
" by Professor Widjojo Nitisastro

Science and National Institutions
by Dr. Frederick Seitz



‘May 28, 1968 (Tuesday)

Meetings

Working Groups:

May 29, 1968 (Wednesday)

May 30, 1968 (Thursday).

May 31, 1968 (Friday)
Meetings
Working Groups:

Joint Session:

Summary Presentation
and Closing Session

Addresses:

Press Conference:

June 1, 1968 (Saturday)

Morning and afternoon sessions of
the eight separate:Working Groups:
considering subjects suggested in
the Discussion Outline.

Same as above,

Same as above and preparation of
reports,

Preparation of reports.

Chairmen, Rapporteurs, Secretaries
to discuss problem‘of integrating
similar subjects in report.

Dr. Soedjono D. Pusponegoro

Dr. H. F. Robinson

Dr. Ivan L, Bennett, Jr,
Deputy Director, Office of Science
and Technology, Executive Office
of President of the United States

Professor Sarwono Prawirohardjo

Professor Sarwono Prawirohardjo
Dr. Ivan L. Bennett, Jr,

Dr. Soedjono D, Pusponegoro

Dr. H. F. Robinson

Working Group Chairmen and Rappor-
teurs continued preparation of re-
ports,
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DISCUSSION OUTLINE FOR THE WORKING GROUPS

Population, Food Needs and Nutrition

Strategies for meeting the total food needs of the Indo-
nesian people require a thorough understanding of the current
population by age and sex distribution and geographic loca-
tion coupled with an evaluation of the productive capacity of
the human resources now engaged or likely to be engaged in
agriculture (food production). Careful attention must be
given to projecting population statistical data for the future
particularly to the target planning date. The need is for
understanding population in dynamic terms, realizing that num-
erous factors can influence projection trends, e.g., health
programs, nutritional well-being of infants, young children,
improved nutritional status of pregnant and lactating women,
and family plarning programs, The nation's human resource
constitutes 1ts current and potential source of economic growth
and social development. From the people will come the capacity
to manage and mobilize natural resourcus needed to produce
food as well as to consume it,

A second resource is the current food production capacity
of the Indonesian farms and cultivators. Current data on food
production must be evaluated and if it is not complete, and
critical data is lacking, plans must be developed to obtain
a continuing reliable data base for a national food resources
inventory, The inventory needs to stress, beside quantity,
both quality and distribution as influenced by seasonal vari-
ations and geographic locations. This latter consideration
is highly relevant to demographic data, availability of trans-
portation and storage facilities, 1. e., the relationship of
existing or potential food supplies to population centers
(demand).

Quantifying food needs for the nation has several impor-
tant dimensions, Cross food needs as expressed in terms of
daily requirements for calories, protein, fat, vitamins, and
minerals are needed. Implicit in such projects is an under-
standing of the nutritional well-being of the Indonesian pop-
ulation, again by age groups and by geographic regions., Sig-
nificant in this evaluation will be review of information
available from dietary and clinical surveys of nutritional
status of various population groups from such health statistics
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as may be available. Of particular value will be data on the
food intakes, growth and development, and mortality of chil-
dren of preschool age.

The interaction between malnutrition and infection is an
{mportant consideration. In individuals consuming inadequate
diets, infections precipitate clinical malnutrition and in-
crease food requirements, The importance of improving nutri-
tional status in order to increase the resistance of the pop-
ulation to many of the common infectious diseases should also

be discussed,

Dietary taboos and the lack of information about food
preparation, preservation or nutritional quality are impor-
tant factors in efficient utilization of available food sup-
plies. These factors too must be given careful attention
when projecting the potential of an improved or newly intro-
duced food crop as strategiles for increasing the national
food supply.

Nutrition and national programs for fortifying or sup-
plementing indigenous food supplies should be given careful
attention; special protein concentrates, minerals and vita-
mins often in small amounts can be effective tools for
balancing indigenous diets easpecially for special population
segments as for growing children.

Nutrition education should be evaluated as applied know-
ledge of nutrition is a powerful strategy for improving the
dietary practices and hence the nutritional well-being of
the Indonesian people. Nutrition knowledge is highly rele-
vant to programs for storage and preservation of food, new
uses of existing food crops and animal or fish products, as
is evaluation of introduced new food sources, and in public
health and medical education programs. Family knowledge of
nutrition is often lacking especlally as it applies to infant
and child feeding and as it applies to improving the efficacy
of indigenous foods.

Public understanding of the dynamics of the population -
food supply - nutritious inter-relationships will greatly
enhance the effectiveness of government and other naticnal
programs in these areas. Health, food and human productivity,
food and new agricultural technology, and food production and
economic development cannot be set apart from science and
education in biology, medicine and agriculture. Improved
nutrition, adequate diets, and a progressive agriculture are
challenging goals for every country but one that merits
thoughtful attention by the scientific community. Like the
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health of its people, the capacity of a nation to feed its
people 18 a basic asset essential to its economic growth and
social well-being,

Intensification of Production: Soils Water, Fertilizers

and Improved Agricultural Tools

I. Status of information on physical resources
A. Soils

l. Extent of areal coverage by soil surveys with soils
classified and mapped so as to be useful in planning.

2. Data on crop yields along with systems of manage-
ment and kinds of soils.

3. Extent of soils now under cultivation and general
location,

4. Extent of soils now under cultivation but poten-
tially arable, and general location.

B. Water

1. Rainfall. Data on rainfall and its distribution
throughout the year, especlally months with enough for plant
growth,

2, Water for irrigation. Data on surface water,
mainly streams, and groundwater sources.

C. Raw materials for fertilizers, herbicides, pesticides,
and other chemicals

Data on sources of phosphorus, potassium, sulfur,
nitrogen, calcium, and other elements needed in the manufac-
ture of fertilizers ana other chemicals and their availability
to exploitation,

D. Areal coverage by air-photos, and topographic, geologic,
vegetation, and other maps useful in planning

II1. Ways for increasing agricultural production

A. On soils now cultivated

1. Multiple cropping
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. 2, Use of farm chemicals, especially fertilizers, but
also herbicides and pesticides

3. Water management
4. Improved crop varieties

5. Cultural practices - seedbed preparation, weed
control, harvesting, etc,

B. By expanding onto soils not now used
1, Land clearing
2. Drainage
3. Irrigation

C. Fertilizers

1. Responses (cost-benefit ratios) by kinds of soil
and kinds: of crops

2. Fertilizer needs, how to estimate

3. Sources of fertilizers: Present, indigenous and
imported; Potential, indigenous and imported.

4. Necessities for increasing fertilizer use: Research
and demonstration; Distribution and marketing; and Credit

D. Water management

1. On soils without irrigation - to control erosion
and to conserve water for use by crop plants

2. Drainage
3. Irrigation
E. Improved agricultural tools
1. Hand tools and animal-drawn implements

2. Small power tools and implements
III, Evaluation of possible alternatives
A. Importance of the principle of interactions and the
proper combination of inputs. Example: To get full benefit
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from fertilizers, more responsive crop varieties may be needed;
to get the full benefit of fertilizers and improved crop vari-
etieg, more (or posaibly less) water may be needed, the time
and method of planting, or both, may have to be changed, etc.

B, Setting priorities

1. Reasonable alternatives that apparently can be im-
plemented immediately for a quick step-up in production (such
as introduction of improved crop varieties along with in-
creased fertilization and better water management).

2. Reasonable alternatives that require considerable .
time for planning, research, and implementation (such as
bringing unused soils into production in areas lacking both
transport facilities and people).

Intensification of Production: Food ngpé and Animals

The problems of population growth and an adequate food
supply are inseparable., A substantial increase in food pro-
duction offers the greater promise for the immediate future,
Studies aimed at increasing food production must involve the
fullest possible utilization of the best information on ef-
ficient use of soil and water resources, improved varieties,
cultural practices and the adequate utilization of fertilizer,
insecticides, fungicides, and herbicides, It is assumed that
all phases of the breeding and production studies will pro-
ceed concurrently with continuous modification of each as
new information accumulates,

A. Rice

1. Breeding. It has been the general experience that
native varieties, through long periodc of natural selection
under conventional production methods, have only limited
capacity to respond to improved cultural conditions or in-
creased quantities of fertilizers, Extensive work has already
been done on the introduction and evaluation of- types from
similar ecological zones. If superior types are found they
can be utilized commercially while still better types are be-
ing developed. Hybridization and pure line selection should
be done under conditions of optimum management. Special
emphasis needs to be given to resistance to insect and disease
pests and to the palatability and acceptability of new types,

2, Production. Plans need to be developed for the re-
view of all cultural practices with each new variety introduced.
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This evaluation would include a range of ecological sites,
time of planting, population level, time, rate and manner of
fertilization, and response to disease and insect pests,

B. Maize

1. Breeding. A substantial increase in maize produc-
tion would be desirable. What are the factors which currently
limit maize production? Improvement efforts should be based
on the formation of broad-based composites adapted to the po-
tential areas of maize culture, Such composites can be sub-
Jected to population improvement through the use of simple
recurrent selection schemes. Commerical use may involve these
improved populations or their first generation hybrid progeny.

2, Production., If data are not currently available,
special tests will be required to establish the relative eco-
nomic importance of time of planting, population densities,
rates of fertilization and weed control,

C. Other Food Crops

Studies on the potential for various multiple cropping
schemes should be expanded. Supplemental crops such as sor-
ghum, soybeans, peanuts may be feasible and contribute ma-

terially to an increase in food supply,

D, Seed Production

The development of seed production and distribution
facilities will be required to utilize the plant breeding
developments, Provision for certification will also be re-
quired to maintain varietal purity, viability standards, as
well as freedom from seed borne diseases.

E. Animal Foods

Considerations involving the establishment of an en-
larged animal industry require answers to several questions,
What special production problems are involved? Animal health
and disease problems become of importance as well as the
availability of feeds required. Projections will be necessary
as to the potential market to be served, These and other
questions will vary with the class of livestock being cone
gidered,

F. Extension

Extension activities are most effective vhen a combin-
ation of practices is involved and the total benefit to the
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farmer is sufficiently great as to be readily apparent, Where
adequate background information is not already available it
will become available from studies mentioned above, Special
training will be required for extension personnel to make

the most effective use of demonstration plantings.

Sources of Protein Foods

In order to define the availability of protein foods from
indigenous sources, attention should be given to major pro-
tein resources currently utilized such as fish, soybeans,
peanuts, and other legumes. Although rice is not high in
protein, it is consumed in gsuch large amounts that it is the
major source of dietary protein. Information is needed on
factors limiting the production, conservation, and use of
these resources. Another topic should be the feusibility and
desirability of upgrading the quality of existing protein
staples by various forms of enrichment and fortification to
supply essential nutrients in which they are deficient.

Fish are an extremely important source of high protein
food for Indonesia. The working group needs to look at the
constraints and expansion possibilities of marine fisheries,
as well as those of fresh and brackish water fisherles, It
will be important to consider factors which would make any
one sector of the fish production industry amenable to im-
mediate or long-range increases.

Attention should be given to evaluating other potential
protein resources., For example, what are the possibilities
for increasing the production and use of poultry and eggs?
How can the protein of oilseed meals best be introduced ‘nto
human diets? Are coconuts a neglected protein resource? Are
there areas where cereals other than rice could be grown
more advantageously?

Less conventional sources of protein such as fish pro-
tein concentrate and food yeast or other forms of single-
cell protein also need discussion; the obstacles to their
production and use on a significant scale for human feeding
should be examined in detail with special reference to their
feasibility for Indonesia.

In discussing programs to increase the supply of avail-
able or potential protein resources, planners need to know
the type of processing requlred to convert the resources into
foods which fit Indonesian food consumption patteins, and

which are acceptable to the groups in need of increased dietary
protein.
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., In:the utilization of protein resources and the distri-
‘bution of protein-rich foods, the relative role of public
and: private sectors should be examined. The nature of the
food and the methods of distributing and promoting it will
depend upon the population groups for which it is intended.
Particular ‘emphasis needs to be given to ensuring adequate
protein foods for vulnerable segments of the population,. par=-
ticularly the preschool children and pregnant and nursing
mothers.

Processing, Marketing and Utilization of Foods

No human food is of any value until it is consumed by
the individual or until it is available for export. There-
fore, the successful marketing and distribution of food is
the focal point of the entire food system; it is the end
toward which all other inputs are focused. The development
of a viable, economically sound food industry is essential
to the production of food products on a continuing basis.
This means that the food industry must rcpresent an integrated
system, with a sensitive balance between production, process-
ing, and all of the steps necessary for orderly distribution
and marketing,

Transportation must be provided to move to the produc-
tion area the necessary inputs such as fertilizer, seed,
tools, implements, and chemicals; and to move the resulting
crops to processing plants, markets, or ship-side.

The following subjects are suggested for discussion:

The possibility of improving water transportation -
docks, canals, warehousing at seaboard, etc.,

The possibility of extending useable roads,

The possibility of making available the necessary
trucks, boats; barges, and ships.

"‘Supplying necessary repair parts.

Processing should be kept at a minimum consistent with ef-
ficient and economical use of food products to save fuel and
power’, ' to* avoid unnecessary expense, and to conserve labor.
Methods ‘to be’ considered:

EA}r;drying. Effects of rainfall,'iemperature, ete, .
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Forced dehydration - economy, fuel costs, types of
fuel,

Canning plants. Thegse must be in an integrated system
where crops are grown specifically for processing by
this- method. They cannot operate efficiently on a
surplus basis,

Salting -~ distribution problems involving salt.

Refrigeration - the economy and practicability and
repalr of obsolete or inoperative plants,

Alternate methods,

fossible health or cultural problems which may result
from the use of preservatives, chemicals, etc

More efficient and extensive utilization of by-products.

Distribution and marketing are the final steps in getting
the food to the consumer or the export point, Some of the
factors involved are:

The place and function of the hroker or middleman,

The adequacy of terminal warehousing in terms of kinds
and capacity to provide orderly movement of food sup~
plies,

. The control of insects and predators to prevent spoil-
age and wastage.

The status of markets in respect to éroper food
handling, :

Standards for quality, weights, packaging, etc.
Inspection of foods for wholesomeness and quality.

Market reports to help insure an orderly supply of
food products,

The investment of capital will be required in order to
provide the necessary facilities for transportation, process-
ing plants, warehousing, markets, etc. The extent of avail-
ability of funds from government, private industry, and foreign
sources, . and. the amounts required in any given period of time
may be calculated following decisions on volume,
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Production-Incentives and The Use of Technical Inputs

Agricultural development depends, in the final analysis,
on. the production decisions and actions of a nation's farmers,
The factors that influence farmer incentives to produce are
of three types. Some flow from the general cultural, polit-
ical and economic characteristics of each country or region,
Some are effects of policies and programs designed to serve
agricultural development but not primarily to affect incen-
tives. Some are programs undertaken to directly influence
farmers' decision making.

The most important of the policies designed to directly
influence farmer incentives to produce are those designed to
make more productive inputs such as higher yielding crop
varieties, fertilizer, insecticides and herbicides, and
others available to the farmers; and policies which directly
affect the prices that farmers pay for inputs purchased from
the non-farm economy or the prices farmers receive for the
products that they sell. Both sets of policies are most ef-
fective when reinforced by well developed input and product
markets.

Tf a working group to identify prablems, assemble know-
ledge and discover alternatives which would be useful in
motivating producers of food in Indonesia to increase their
production, is established, the group might want to focus
their discussion around the following. points: '

The pattern of incentives for economic effort lies in
a system of interacting forces and conditions rather than in

any single policy or practice.

Prevailing patterns of incentives are a part of the
established culture (traditions) values, social organization
in any group, province, or nation. Indonesia includes a
variety of cultures, regions and provinces, with correspond-
ing varieties in incentive patterns.

The traditions and laws of land tenure are important
influences upon incentives to produce, but they do not seem
to present widespread or insurmountable problems in Indonesia,
as they do in some parts of the world.

Incentives to apply better technology are essential
wherever increased food production is sought: use of better
seed, new practices in cultivation, fertilization, pest and
disease control, harvesting, storing, marketing and trans-
portation are all parts of the relevant technology.
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Increased food production is more likely to occur
where agreements between producer - seller and processor -
buyer take the form of respected contracts than where they
are only informal or casual in nature.

The freedom of peasants to enjoy the material benefits
of higher personal income, without encroachment by "authori-
ties" is an important aspect of production incentives.

Availability of attractive purchasable goods, for
both production and consumption engenders interest in in-
creased income,

Availability of packaged inputs, including seed vari-
eties, fertilizers, pesticides, technical guidance, credit,
and access to an assured market strangthen production incen-
tives.

Policies that assure a continuous flow of new and more
efficient technical inputs that are fully available to in-
dividual farmers in each producing region ar~ more consistent
with over-all development objectives than policies that at-
tempt to induce greater production by price incentives alone.
When such inputs are available, however, price policies rep-
resent effective instruments to induce farmers to adopt the
new inputs, and to encourage the flow of resources into the
production of high priority agricultural commodities.

Biology Basic to Agriculture

Agriculture is meant here to comprise the production on
an intensive scale of plant and animal crops, mainly but not
exclusively for human nutrition. Fisheries, including those
of the high seas are included. Biology i{s here meant in the
sengse of ecology and concerns itself also with environmental
parameters,

Basic scientific investigations are essential for the
advance of agriculture and the success of agricultural de-
velopment can be correlated with the degree to which such
research is deemed important by any society and the extent
to vhich such research endeavors are supported and respected
by that society,

Equally important is the organization to use the results
of that research. This panel should, therefore, discuss the
strategy and tactics of creating fnstitutional and organiza-
tional channels to apply research results to the "field" and
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to integrate the efforts of various research organizations

among themselves as well as with the users of the research.
For instance: channels and practices need to exist for re-
sults obtained at the center to be tested in the field (de-
velopment research) and if indicated, for appropriate inno-
vations to be disseminated through extension channels, Thus
the area of concern of tliis panel overlaps with that on in-
stitution building and others.

From a subject matter point of view the field of Biology
Basic to Agriculture may be subdivided as follows (this list

is not exhaustive and pregents a suggestion for over-all
organization rather than a topic outline):

I. Resource Substrate Related ]
A. Aquatic
1. Limnology
2. Oceanography
Especially assessment of basic productivities of
unmanaged and managed ecosystems, with attention to cost
effectiveness in terms of production of various management
inputs. Resources inventory may also be necessary under 2.
B. Terrestrial
1. Soil Studies
The soil biota especially N fixing organisms -
soil physics; balance of macronutrients and studies of

trace elements as possible limiting factors in plant and
animal production.

C. Climatic
1. Macro and microclimatology

Such knowledge will permit rational selection of
sites and best allocation of certain inputs.

2. Hydrology related to surface runoff soils, irri-
gation, reservoirs, etc.

II. Crop Organism Related

. A. Genetics and breeding, including special techniques,
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e.g., hypophyzation for spawning of fish,

B. Animal nutrition, including use of indigenous mater-
ials; correction of trace mineral deficiencies.

C. Plant and animal diseases and parasites
1. Chemical control

2, Biological control

Institution Building and Resource Development

A definition of institution building, covering not only
the finite organizations such as schools, universities, re-
search facilities, etc., but also, and perhaps at higher
priority, the integrated systems to make all resources ef-
fective, including a system of communication to farmers, etc.
is suggested.

In regard to the relevant organizations, it is requested
that the Indonesian participants have ready for the Academy
panel up-dated lists of:

Uriversity and technical training institutions

involved in the scientific and technical fields
relative to food and agricultural development;

key personnel; ‘

Scientific and technological research facilities
and their fields of specialization; and

Communication system between training, research,
and other government service, and the users.

Note: The review of facilities should be broader
than those directly concerned with agriculture
since personnel trained in related fields and re-
gearch in other fields contribute to over-all
agricultural development.

The panel would like guidance as to the mechanisms used to
insure that governmental planning decisions are translated
into assigned tasks to the institutions of training, research,
or production. '

The panel recalls that the UNDP had a program of agsist-
ance to agricultural institutions in Inéoneata which was
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placed in abeyance. The panel suggests discussion of re-
activating this program of aid. '

The panel suggesats discussion relating to bringing new
areas into production which implies a comprehensive govern-
ment program of technical and economic feasibility, resettle-
ment, establishment of processing, distribution and marketing
with a system of subsidies based on national development ob-

jectives.

In the field of resources development, the panel con-
siders this to include human resources - that is the develop-
ment of adequate cadres with professional, technical, &nd
management skills - and the physical resources, which include
subjects such as utilization and conservation of natural re-
sources, the agricultural related minerals (phosphates), oil
and gas - for petro chemicals.

The panel considers that communication is a most important
consideration to insure that government studies and decisions
are transmitted to the institutions of education and research
and that technical developments and information are transmitted
effectively to the farmer and that the system has effective
feed back,

The panel notes the success of the International Rice
Research Institute and suggests discussion of the feasibility
of establishing a similar institution in Indonesia.
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BACKGROUND MATERIALS

The basic source document and discussion guide used in
the Workshop was the three volume Report of the Panel on the
World Food Supply, a study prepared by the President's
Science Advisory Committee (U.S.). Other basic reference
works for the meeting were: Feeding the Expanding World
Population: International Action to Avert the Impending
Protein Crisis, a report to the United Nations from the
Advisory Committee on the Application of Science and Tech-
nology to Development; A. T. Mosher, Getting Agriculture
Moving: Essentials for Development and Modernization,
Frederick A, Praeger, Publishers 1966 Max F. Millikan
and David Hapgood, No Easy Harve: Harvest Little Brown and Company,
1967; and Symposium o on Prospects £g£ the World Food Supply,
National Academy of Sciences, 1966,

The 37 background papers prepared under the auspices of
the Indonesian Institute of Sciences treated a wide range of
problems considered by the working groups. Included were
subjects as varied as estimates of food needs and population
projections, bottlenecks in rice production, plant and ani-
mal sources of protein, seaweed resourcer, symbiotic nitrogen
fixation by leguminous plants, conservation, socio-economic
factors in food production, and problems of integrating re-
search, education, and extension work in the agricultural
field.

While background papers were not prepared by the panel
members representing the National Academy of Sciences, other
nations and international agencies, about 35 monographs,
articles, and reports were reproduced and distributed to all
participants by the Academy. These included some material
previously published by the U.S. participants considered
directly relevant to the Workshop. The papers provided gen-
eral background on Indonesia, broad discussions of world and.
Southeast Asia agricultural problems and the development pro-
cess, specific treatment of agriculture and food production
in Indonesia, and related subjects such as family planning,
shipping, 1nfant malnutrition, and marine resources.

Academy panel members who met in Washington, D. C. on
April 26 and 27, 1968, for a general briefing also prepared
a suggested outline for Workshop discussions (pp. 19-32),
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OPENING ADDRESS
by
Professor Sarwono Prawirohardjo
Chairman, LIPI

Your Excellencies,
Ladies and Gentlemen:

It is indeed a great honor and privilege for me to present
this address on the occasion of the Upening Ceremony of the
first workshop, sponsored by the National Academy of Sciences
of the United States (NAS) and the Indonesian Institute of
Sciences (LIPI). As Chairman of the host organization of this
workshop, it gives me great pleasure to bid you all welcome.

A special welcome I should like to extend to the participants
of the workshop, who will have a very busy week before them
and from whom we hope and expect that something really impor-
tant will come through this workshop. In this connection I
should like to stress how much we Indonesians appreciate the
attendance at this workshop of such a strong NAS delegation
under the leadership of Dr. Frederick Seitz, the President of
the Academy, of representatives of the scientific community in
Australia, Japan, the Netherlands, and of experts from the
FAO, UNICEF, UNESCO, WHO, and the Asian Development Bank.

The idea of having this NAS=LIPI Workshop came up during
my visit in January of this year to Washington, D. C. Discus-
sions were being held with officers and staff members of the
Academy on the topic of how to strengthen the relations between
the scientific communities in the United States and Indonesia
in general and between the NAS and LIPI in particular. Ag
the Academy has already conducted successful workshops bLefore
with other developing countries, it was proposed to me to orga-
nize a workshop sponsored by the National Academy of Sciences
and the LIPI, which would discuss matters of great importance
for Indonesia. I accepted this proposal with great pleasure,
and in considering what should be the subject for discussion at
the proposed workshop, I suggested that we should discuss the
food problems which Indonesia, and probably also the neighbor-
ing countries, were facing. This suggestion was based on the
fact that at that time the food problem--and especially the
rice problem--was problem number one for Indonesia. Besides
that, I was aware of the President's Science Advisory Committee
of the United States issuing a report in 1967 on the World Food
Problem, based on a one year study of many aspects of this prob-
lem; this wealth of knowledge could be of great help for Indo-
nesia in its efforts to find the right solution for its food
problems.
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The suggestion to have an NAS-LIPI Workshop on Food re-
ceived a favorable response from the American side and it was
agreed that--subject to approval from the Indonesian Govern-
ment--a NAS-LIPI Workshop on Food should be held in Djakarta,
probably in 1968, After my return to. Indonesia I discussed
the matter of the workshop with the Minister of Agriculture
and the Chairman of the National Planning Board (BAPPENAS)
and both officials gave their wholehearted support to the
idea of having a NAS-LIPI Workshop on Food.

The Chairman of BAPPENAS even urged me to hold the work-
shop as early as possible so that the recommendations and
conclusions of the workshop could be considered for inclu-
sion in the Five-Year Development Plan, 1969-1973, which has
to be submitted before next August. When Dr. Harold J.
Coolidge of NAS was here last February to discuss further
details of the workshop, we had the good fortune to be re-
celved in audience by President Soeharto and the President
graciously-gave his consent for the holding of the workshop.

Finally, it was decided to hold the NAS-LIPI Workshop
on Food from 27 May - 1 June, although there was some con-
cern that the time for preparation was too short.

Your Excellencies,
Ladies and Gentlemen:

The food problems, which Indonesia is facing, are not
unique for this country alone, but are part of a greater
problem affecting large parts of the world. We should there-
fore be aware that many factors which are influencing the
nature and magnitude of these world food problems, are also
relevant to Indonesia. A view on the world food situation
might therefore be of some value.

When we look at the food situation of the world as a whole,
it appears that there is at present no world-wide shortage
of food in terms of quality or quantity. However, when we
study the matter more carefully, it becomes apparent that the
problems lie in the uneven distribution of the per capita food
supplies in the different regions of the world. In the devel-
oping countries, with a population of about 71% of the total
world population, the available food supply is about 437 of
the total world food supply. For the Far East--including the
mainland of China--these figures are respectively about 537%
and 28%. Viewed in terms of levels of consumption, in the
developing countries the main daily per capita intake of calo-
ries is about 2,105 with a consumption of about 58 grams of
protein (9 grams of which is of animal origin), compared with
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about 3,060 calories, including 90 grams of protein (44 grams
of which is of animal origin) in the advanced countries. It
has also become evident from surveys that the poorest 25%
people in developing countries consume diets with calorie and
protein contents that are only 3/4 of the country's average
and fall far below calculated requirements. Dr. B. Sen, the
former Director-General of the Food and Agriculture Organiza-
tion, said in this respect: "The fact that 1,000-1,500 million
people in the developing countries are either hungry or mal-
nourished and that their numbers are likely to grow with the
accelerating growth of population unless there are adequate
increases in food supplies, gives us some idec of the major
task before developing countries." '

The magnitude of this task has been clearly described by
Dr. M. Swaminathan in the following summary of his monograph
"Nutrition and the World Food Problem':

"Hunger, poverty, and stagnation form a vicious cir-
cle. More than half of the world's population is
undernourished or malnourished. The situation is
being aggravated by rapid population growth. The
food production in the less-developed countries will
have to be increased by about 50% by 1975, if the
population is to be fed on a reasonably good diet.
If the population is allowed to increase unchecked,
the world's total food supplies will have to be
trebled and the total food supplies for the less
developed countries will have to be quadrupled by
2000 to provide a reasonable adequate level of
nutrition. By ¢hc application of modern techniques
of agriculture, animal husbandry, fishing, food
gcience and technology, and by rapid industrializa-
tion, the less-developed countries may be able to
double their present food production and national
income by 2000. If population growth is not con-
trolled, the food situation is likely to become
very critical in 2000 despite the best efforts to
increase food production."

I1f we consider now the situation in Indonesia, the nutri-
tional status of its population does not differ much from the
overall-picture, which has been described earlier for the
developing countries. The word "hunger edema’ is not a strange
word anymore in the Indonesian vocabulary, In the hospitals,
especially those in Java, "kwashiorkor" and "xerophthalmia'" are
diseases frequently to be observed. In the Children's Hospital
of the Gadjah Mada University in Jogjakarta it has been reported
that in 1961 18% of the admitted children below one year and
407 above one year were suffering from malnutrition.
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On the basis of nutrition surveys, carried out_be;wee@ 1950
-and '1966, Dradjat Prawiranegara came to the conclusion that
calorie deficiency was prevalent in some areas in Indonesia
and among certain groups of the population, that protein and
vitamin deficiency occured frequently among preschool children,
and that endemic goiter was on the increase.

With regard to the food supply, for the greater part of
the Indonesian population rice is the staple food, although
there are places where this is corn or corn mixed with rice,
or sago or manioc. It has been evident during many years that
Indonesia was not able to produce enough rice to meet the
needs of its peopie. For this reason, rice has been imported
in the following amounts: 1958 - 707,200 tons; 1959 - 607,900
tons; 1960 - 966,500 tons; 1961 - 683,600 tons; 1962 - 536,200

tons,

It has become painfully evident, especially during the
‘months near the end of 1967, that rice was not only important
as the main staple food, but it also played a significant role

as the price leader of the Indonesian economy. Due to the

long draught during the second half of 1967, the rice harvest
in the dry season fell far below the estimated targets. As the
price of rice was tied to the price index, the shortage in the
supply of rice has caused a substantial increase in the price
of many other commodities.

In relation to the consumption of protein, the daily intake
of protein is below standard, and this protein is in large part
of vegetable origin. That a large part of the Indonesian people
and many of the children are not able to consume the amount
and quality of protein as required, should be of great concern
to all of us. If protein-calorie malnutrition affects many
children and especially those in their early years, it might
determine the physical and intellectual qualities of a large
part of the future generation,

In connection with the deliberations onthe nutritional and
food situation in Indonesia, something should be said also
concerning the population situation. Indonesia had an esti-
mated population of about 110 million in 1966, while the esti-
mates of the annual population growth rate vary between 2,3
and 2,8%. This growth rate, which implies that the population
will double within the next 25 to 30 years, has a great and
grave impact on the food situation now and in the future.

A special aspect which should be mentioned with regard to
the population, ds the uneven distribution of the people within
the boundaries of Indonesia. Java and Madura, covering.7% of .
the whole area of Indonesia, are inhabited by 65% of the
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population. The high population density in Java and Madura
- is creating serious problems, which not only affect the mat-
ter of food, but other matters as well, While Java is one
of the most densely populated agricultural areas in the
world, we have also within Indonesia areas with low. to very
low population density. .

Your Excellencies,
Ladies and Gentlemen:

I have given you a rather gloomy picture on the present
situation with regard to food and other closely related
matters in Indonesia. In viewing the days ahead, there is,
however, reason to believe that Indonesia has the potential-
ities to feed its population adequately.

Although in Java there is no excess of arable land any-
more to extend the area for food-production, there is still
the possibility to increase the yield of agricultural pro-
ducts per unit of the available land. In rice production the
average yleld per hectare has increased from about 20 quintals
to about 28 quintals dry stalk padi during the last 16 years,
but with improved methods and tools of agricultural farming
and the systematic introduction of socio-economic measures
for the benefit of the farmers, it should be possible to ob-
tain much higher yields in the near future.

With regard to the other islands outside Java, only a
small part is now under cultivation. Although the soil in
general is not as fertile as in Java, there are still mil-
lions of hectares of land available which, after the neces-
sary exploration, could be utilized for agricultural farming.

Serious consideration needs to be given to the lack of
protein in the diet of the Indonesian people., Even without
taking into account the posaibility of increasing the nrotein
supply from unusual sources, there are still great potenti-
alities in increasing the production of protein-rich food
from conventional sources. Indonesia 18 a nation of islands,
surrounded by the sea, It is therefore obvious to think,
that the products of the sea could provide, to a large ex-
tent, the protein needs of the people. Hasan Saanin has
stated 1~ this respect, and 1 quote,

"In regard to Indonesian seas it can, for example,
be mentioned that the present yield--derived only
from onshore and inshore waters--amounts only to
17% of the potential as estimated by scientists
on the basis of results of surveys on marine biol-
ogy, ichthyology, and on the primary productivity
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‘of “the -seas. So from the seas only, three million
‘tons of fish could be yielded without endangering
the fish stocks, provided that the intensity of
exploitation of the respective water or sea areas
is in conformity with their potential capacity."

However, at present we should fully realize that what has
peen said about the increase of food production in order to
have enough food supply to satisfy the nutritional require-
ments of the Indonesian population, are still possibilities
and not yet realities. There is still a long and hard way
to go to reach this goal. Careful planning based on reliable
data is fudispensable, dedication and know-how are necessary
prerequisites for a successful implementation of these plans,
and the necessary funds must be found for their financing.

In this whole process research, education and extension have
to play a significant role.

Efforts to increase food production would become a battle
which never could be won, 1f excessive population growth,
which is a major factor in creating the food crisis in most
developing countries, could not be curbed. With regard to
Indonesia it has already been mentioned that the annual popu-
lation growth rate is ectimated to be between 2.3% and 2.8%,
which means that the population will double about every 25-
30 years, if conditions remain unchanged. This also means
that, just to maintoin the present nutritional status of the
people, the food supply has to be increased about 1007 every
25-30 years. Looking at these figures, it becomes evident
that efforts to_ control the population growth should be a
part of the program to provide enough food for the people.

To do something to control the population growth, even to
speak about it, has been for many years taboo in Indonesia.
Efforts to introduce family planning met with little success
in the previous years. It was, therefore, encouraging that
the present regime has taken a different attitude towards
family planning. In his Address before Parliament on 16
August 1967, H. E, the President of the Republic of Indonesia
stated, and 1 quote, :

"Looking into the future, we should courageously
face the fact that the increase of population

is not in balance with the increase of available
food supplies, whether produced at home or im-
ported. We should therefore pay serious atten-
tion to efforts in birth control through methods
of planned parenthood, which are justified by
‘the ethics of religion and the ethics of



Pantjasila. This is a principal problem which

will affect the fate of our future generation.

Therefore, its implementation should be studied
and planned very carefully."

It is the intention that the national program for family
planning, whereby much stress will be laid on the densely
populated areas in Indonesia, will start in 1969. During.
the first stage, family planning activities will cover the
cities; gradually these activities will then be extended to
the rural areas. 1In the forthcoming Five Year Development
Plan provisions will hopefully be made to ensure a successful
implementation of the program.

In evaluating the situation on family planning at present,
I would like to state, as my personal opinion, that what has
been achieved in less than two years, has been beyond the
wildest hopes of those who have been working in this field.
But we should be aware that old beliefs and old convictions
do not die easily, and for many groups family planning in it~
self and family planning in relation to the control of popula-
tion growth is still a delicate matter. So family planning
programs have to be conducted with the utmost care. On the
other hand we should also be aware that time is running out.
From experiences in other countries we know that it takes
time before national family planning programs have a real
impact on the population growth; so it is therefore quite
important to start a good program as early as possible.

Your Excellencies,
Ladies and Gentlemen:

Coming back now to the NAS-LIPI Workshop on Food, it is
proper that for the benefit especially for our foreign friends,
many of whom have come from the other end of the globe to
participate in the workshop in order to help us, that we from
the Indonesian side should clearly define what we expect to
come out of this workshop. A wealth of knowledge and experi-
ence on many aspects of the food problems of the world--includ-
ing the developing countries--and which among others has found
its expression in the Report of the President's Science Advi-
sory Committee of the United States on the World Food Problem,
will be brought in by the foreign participants. It is expected
that the Indonesian participants will bring in with them the
knowledge and experience, which are at their disposal concern-
ing the conditions in Indonesia with regard to the different
aspects of the food .problem. Plans concerning the increase of
food production, the processing, marketing and utilization of
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food should be freely discussed, so that an objective and
scientifically based evaluation of these plans could be
achieved. The lack of knowledge about factors, which might
adversely influence the planning and the implementation of
programs in the field of food, should be clearly brought out,
go that areas of needed research could be determinec¢. Educa-
tion to train the necessary manpower at all levels and exten-
gion activities to bring modern technology closer to the farmer
and fisherman and to help them in their endeavor tO produce
more food, should be carefully scrutinized.

1t is hoped that from this workshop will come practical
recommendations on many aspects of the food problems in Indo-
nesia, which could serve our Government in providing guidance
in the formulation of a national food policy and which then
could have its direct implementation in the forthcoming Five
Year Plan. However, we should be aware that Indonesia will
not be able to solve all its problems concerning food within
the period of five years, 8O that a more long range view on
these problems will be highly appreciated. Last but not least,
the workshop ghould take a careful look at the areas of re-
gsearch which it deems necessary for the execution of a success”
ful food program--whether for the solution of immediate prob-
lems or as a prerequisite for careful planning and its imple-
mentation. In this regurd the existing research potentiala
should be objectively assessed and suggestions should be made
to ensure, that scientists working in Indonesia, would be able
to meet the challenging task to build a sound foundation for
programs tO gsatisfy the need for adequate food--quantitatively
and qualitatively--for the Indonesian people.

Your Excellencies,
Ladies and Gentlemen:

At the conclusion of this Address it is my pleasant duty
to express our heartfelt thanks to all who in one way or an-
other "have helped us in the preparation of this workshop. In
this cpnnection we would like to thank especially the Minister
of Agriculture, the Minister of Mining, the Minister of Estates,
the Chdirman of BAPPENAS, whose financial support has lightened
the burden of LIPI in organizing this workshop, the Ford Foun-
dation for its gift of needed reproduction equipment, and the
Governor of Bank Indonesia for the use of this building. We
also wish to express our gratitude to our counterpart in this
venture, for its willingness to have the first NAS-LIPI Work~
ghop on Indonesian soil.
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WORLD FOOD FROBLEMS
by
Dr. Frederick Seitz, President,
Nationsl Academy of Sciences

1t is a very great privilege for both me and my colleagues
from many countries, including the United States, and such
agencles as the UNICEF, WHO, UNESCO, FAO, and the Asian Devel-
opment Bank to join with LIPI in a discussion of the vital
problems related to food and food production. Moreover, it is
a privileged honor for our National Academy of Sciences to be
given the opportunity to exchange views and information on a
topic that is 8o important to the entire world, not only for
our time but for the indefinitely foreseeable future. We know
that we shall learn much from you through your own experience.
It is our hope that we may in turn contribute at least a frac-
tion as much as we learn through our own experience.

As everyone knows today, food is far more than a routine
necessity. It is more than the staff of life of the indivi-
dual. It is, in fact, the staff of national and indeed inter-
national well-being. No government, regardless of how excel-
lent it may be in other respects, can hope to deal adequately
with the problems of its peoples if they are denied access to
the essential minimum of required food. Thus, all nations,
regardless of how well-off they may be at the moment, owe a
responsibility to all others to work cooperatively with them
in ‘roviding for adequate food if they value the political
stability which is essential for world peace. It is a matter
of simple self-interest that they cooperate with their col-
leagues in other lands.

As scientists, both pure and applied, we can take great
pride in the fact that the methods of science are highly
relevant to the problem of food supply. As the experience in
gelective breeding which hss made possible both the Mexican
wheats and the new high-yield (miracle) rices demonstrates, the
methods of science cau, within a generation or even less, have
an enormous effect on aspects of the outlook in relation to
food. At a minimum one can buy valuable time for the indus-
trialization of a developing nation; at a maximum one can hope
to find relatively permanent long-range solutions to food
shortages.

The fact that science can play such a significant role,
when properly applied, indicates in turn that all nations
gshould in thelr own way form a partnership with science, sup-
porting it within their means with the expectation that it
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will in turn yield highly important national dividends. . I
should emphasize, of course, that the problem of gselecting
appropriate areas of scientific exploration suitable to &
given country is not a trivial one. It involves, in.fact,
thé application of great wisdom on the part of both internal
and external advisors who are called upon to help.

. . The problem of increasing food production is not merely
one of selecting new strains of grains or 1livestock, or im-
proved fishing. For whatever road one may follow, cne soon
finds that agronomy becomes paralyzed unless it is backed by
the fruits of industry. Thus, the parallel establishment of
a strong industrial and a strong agronomical base is crucial
to economic development. In the long run, any nation which
wighes to increase its food supply on a continuing basis must
expect to mobilize its entire economic effort and to develop
gubsidiary industry, not least the fertilizer industry, in
ways which will react upon agronomy.

In a complementary way, any program of industrialization
must recognize that, at least in the primary stages of indus-
trialization, industry must keep the problems of agriculture
w?ll in mind. Any five-year program for economic development
must include agricultural development as a significant compo-

nent.

 Let me turn mow t0 the workshop which is about® to start.
We must all recognize that this is a cooperative enterprise in
which we join together in the earnest hope that we can reach a
more complete understanding of your problems apd, q};h good
fortune, emerge with recommendations which can be put into
effective use in the period immediately ahead. I should em-
phasize that our group from the United States, and 1 am sure
ftom the other countries, will enter into the discussions in
a spirit of humility. Many of us have not been to your beau-
‘t1ful and historic country previously. Moreover, those of us
who have been close to agricultural problems have in many
‘cases dealt with different soils, climates and latitudes of
,the world. This means that if we are to be of help to you,
we must first and foremost be good listeners. We must learn
‘from you as much. as we possibly can of your problems and your
_successes. Any" conclusions either géneral or specific that
we ultimately reach will necessarily be- the product of discue-
‘sion and cooperation-betweeh the scientists of both countries.
Moreover, the recommendations which are achieved, must in the
tast analysis be those which you in Indonesia believe are
correéct and. proper because the probiem of bringing about fu-
ture advances will in the main rest in your hands.
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I would at this point like to emphasize that the gcientists
who have accompanied me from the United States participate in
this study as independent free individuals, Our Academy, al-
though it does have a charter from our government dating from
1863, which was given to us by President Abraham Lincoln, is
a completely private organization which expects those who serve
on its committees and working groups to free their minds in
their work from all constraints except those of science and
the practical realities stemming from science. 1In brief, it
is our hope to be able to help you, within the framework of
our own technical competence, on your terms, not ours. Should
it appear in the course of the discussions that there are ways
in which our government might be of help to you in your work,
we ghall do our best as private individuals to help your
country in formulating policies which will be of benefit to
you.

In approaching the workshop, it is our recommendation that
the working groups devote some of their attention to the
report of the Panel on the World Food Supply of the Science
Advigsory Committee associated with the executive offices of
the President of the United States, that is, the so-called
President's Science Advisory Committee. The panel which pro-
duced the report devoted two years to its preparation and
attempted to distill into it the combined wisdom of many indi-
viduals associated with the relevant components of society,
that is, food scientists, agronomists, industrial planners,
economists, and so on. Not least the report has drawn on the
extensive wisdom of those in the private philanthropic founda-
tions, which have supported programs in agriculture in many
parts of the world.

It was a particular pleasure for us to learn that it was
indeed the desire of the Indonesian scientigts that we use
this report as at least a crude blue print for the study which
1s about to start. We all recognize, however, that if our
study here is successful, it will inevitably contribute new
and more refined guidelines than can be found in any existing
report. Thus, we should enter into our work in the spirit of
creative scientists with engineering minds who are guided by
the work of the past but who hope to contribute significant
new ideas. If our work is done well, the report of our study
group will be one of the guide posts to be used by other
study groups throughout the world.

Although our Academy has cooperated with the scientists of
many countries, this is the first time within my knowledge that
we have been called upon to work in this highly specific way on
a truly urgent national problem posed by another country. 1
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_ trust you will understand that we not only consider your

" request a very great honor but also feel a very great sense
of responsibility toward the challenge you offer. If in the
coming days the scientists of both our countries can see

ways of helping Indoresia, all of us will be in a better posi-
tion in the futurs to help other people in other lands in
similar ways. P-claps above all, however, those of us from
the United States will feel adequately rewarded if in some
way, though small, we are able to inspire our Indonesian
colleagues to additional accomplishments in dealing with the

problems of your land.



CPENING ADDRESS
. by
Major General Sutjipto
Minister of Agriculture

Mr., President
Distinguished Participants of the Workshop .
Ladies and Gentlemen

We are grateful' for the opportunity of meeting in person
this select group of food scientists who are assembled here
to discuss and evaluate the various problems relating to food
production in Indonesia, and who will give thelr recommenda-
tions to our Government.

This is a joyful event for us. Through this workshop the
International Intelligentsia, who are very well up in matters
of food production, will again furnish the proof that the
food situation in the world is really facing a dark future,
and that the slightest negligence will be fatal to the world
at large. Its impact on the international political situa-
tion will also be felt in this part of South East Asia, par-
ticularly in Indonesia;”

It was made known at the Fourteenth Conference of the
United Nations Food and Agriculture Organization last Novem-
ber that at present there are no less than 300 million people
starving in various parts of the world, and that in 1985
there will be a shortage of 250 million tons of grains. Such
are the prospects if the trend in population growth and food
production increase is left to take its own course.

Surely, you know this better than we do. The whole world
is confronted with a problem that is hard to solve, In an-
other report it is stated that the surplus of the world
capital - if it is conventionally invested. - will not be
sufficient to keep pace with the high rate of population
increase. In respect thereof we suggested to the interna-
tional forum in Rome last year that this capital surplus be
invested in countries with the fastest and highest rate of
production. The system of allocations of funds to countries
that need them most but are not in a position to improve the
total supply and demand, should be put to an end.

It is apparent from the supply and demand of rice in
South East Asia that the rice-exporting countries like Burma
and Thailand are decreasing in capacity every year. . The
rice-importing countries like Malaysia, Indonesia, and the
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Philippines are still striving to increase their production.
The Vietnameseé countries are still busy stabilizing their
politics, leaving the food supply and demand in an uncertain
position which greatly endangers the rice balance in South

East Asia.

Continental China is a considerable potentional for food
production, but since there is as yet no balance between her
politics and agro-economy she cannot steadily contribute her
production to the neighbour countries.

Taiwan, Korea, and Japan are a separate group in the mat-
ter of food; they have attained stability although they still
have to import millions of tons of wheat from America and
Candda, especially Japan. In the western part of South East
Asia, in India, food shortage is still prevailing despite the
imports which amount to nearly ten million annually,

In view of the food climate, especially the rice situa-
tion as we have just sketched, which shows an alarming trend
in prices in the world market, Indonesia has decided to make
every possible effort to produce for herself the required
quantum of rice within not too long a period of time, and if
possible to meet also the demands of the neighbouring coun-
tries which are not in a position to increase their produc=-
tion,

RICE PRODUCTION IN INDONESIA

In Indonesia intensification of rice productivity in the
rice-producing areas, i.e. in well irrigated regions, has
been carried out for several years.

Guided intensification accelerates the maturity of the
wet ricefield farmers to grasp the new cultivation techniques
and to utilize the modern farm supplies like fertilizers,
pesticides, and improved seed, This is known as BIMAS, an
abbreviation of "bimbinagan massal" which literally means
"mass guidance"”. In the rainy season of 1967-1968 alone,
i.e. from November 1967 until April 1968, the intensification
program covered more than one million hectares of which
450,000 hectares were put under the BIMAS scheme.

In the dry season starting this month, which usually
brings in 20 percent of the total production, an area of
400,000 hectares are to be cultivated through BIMAS with
domestic varieties, and 21,000 hectares with the IRRI vari-
eties IR-5 and IR-8, known here as PB-5 and PB-8. The non-
BIMAS fields will cover 200,000 hectares. The intensificatior
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area will be further expanded, and:with the growing popularity
of PB-5 and PB-8 more and more seed of the "miracle rice" will
be used, : ‘

In the presence of this forum we wish to extend our ap-
preciation to the International Rice Research Institute at
Los Banos, Philippines, for their successful crossings which
have given us the miratulous rice varieties.

It would also not be exaggerating if, on this occasion,
we extend our thanks to the Indonesian farmers who have given
such a ready response to our seed campaign.

We are also much obliged to the countries and interna-
tional organizations and banks for their assistance in making
the rice production program a successful operation.

At the beginning of this year foreign assistance has
accumulated to such an extent that we could barely handle it
properly. We have asked the assistance of an FAO expert to
make an analytical study of the grants received to prevent
overlapping and unnecessary mistakes in their application,

We are especially grateful to the Asian Development Bank
for the analyses on the major problems and the recommendations
to overcome them, The International Bank for Reconstruction
and Development - International Development Association has
been very helpful in providing funds for the rehabilitation
of the irrigation system which, when finished, will enable an
additional double cropping in the dry season,

Of the 3 million hectares of irrigated fields in Java
only one million hectares are suitable for double cropping.
Lf the entire 3 million hectares can be rehabilitated and
thus made suitable for double cropping, Java alone will have
a harvested area of 6 million hectares., Outaide of Java the
hervested area is one million hectares so that the total har-
vested area is 7 million hectares. Rehabilitation to this
extent will take two five-year plans.

when half of the harvested area can be planted with PB-5
and PB-8 with an average production of 4 tons per hectare,
and the other half with domestic varieties with an average
production of 2% tons per hectare, the domestic production

will be 3,500,000 x 4 tons = 14,000,000 tons
3,500,000 x 2% tons = 8,750,000 tons

22,750,000 tons
Remaining 2 million hectares of VT

upland and rain-fed fields 2,500,000 tons
Total 25,250,000 tons
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+IfIndonesia has:a:population.of:148 million in 1978,
the -annual supply per capita will be 136% kilograms; compared
to the 86 kilograms per capita per year in 1967.

EXPANSION OF THE RICE ACREAGE

Many improvements should be attempted to increase the
rice productivity. The population growth will not cease.
Acreage expansion outside Java is therefore intensively car-
ried out, Inventory of fertile soils and pre-investment
surveys are done in Sumatra, Kalimantan, Sulawesi and the
Moluccas with the assistance of survey teams sent by the FAO/
UNDP, the Government of the Netherlands, and the Government
of the Federal Republic of West Germany. We are very grate-
ful for this assistance. This inventory prepares the way for
a steady transmigration from densely populated regions like
Java, Bali, and Lombok, The transmigrants will not meet with
failure in the new agriculture regions. Transposition of
poverty from Java to the outer islands will be prevented

through preceding surveys.
PRODUCTION OF MAIZE AND TUBER CROPS

Although rice production and the increase of rice pro-
ductivity are most important in the agricultural program on
account of their economical, social and political functionm,
the production of the other food crops should not be over-
looked. Besides rice, nearly the whole production of maize,
tubers, sago, and pulses are consumed, '

If the rice productivity must be increased with 5% per-
cent annually or 3 percent above the rate of population
growth, the production of maize, tubers and the others must
be sped up with at least 2% percent, equalizing the increase
rate of the population., If the maize and tuber production
remains stationary, there will be a per capita decrease every
year, and the production increase of rice will lose its sig-
nificance as the total supply of carbohydrates will not be
sufficient to meet the needs.

When the rice production meets the demand there will be
a surplus of maize, prices will go down, and export will ex-
pand, as is the case in Thailand where the rice supply per
capita is no less than 200 kilograms, rendering every produc-
tion of maize or cassava a surplus for consumption and turning
these crops into export commodities.



PRODUCTION:.OF . PROTIEIN

“With regard to-protein, there is at present:a surplus of
cows every.:year;:because the national income and purchasing
power of the people are too low to procure and consume more
meat or other animal protein foods, For these reasons our
present policy is to increase production for export purposes,
and when-the infrastructure has improved, also for censump-
tion-in.those parts of .the country where purchasing power is
higher but cows or other cattle are scarce.

Although poultry farming is generally well known in Indo-
nesia, enterprises set up on economic basis are sporadic, and
mainly located .in the vicinity of the larger towns. The pro-
duction of eggs and poultry meat can be increased up to 40
percent. In order to improve and develop poultry farming the
Government has taken the following measures:

Extension service directed to intensification;
Provision of medicines and better breeds;

Better facilities for the procurement of poultry
farming supplies;

Other measures of improvement to change the poultry
industry from a by-industry into a main industry.

THE IMPORTANCE OF INCREASING FOOD PRODUCTION

In viewing the problem of food production, expecially rice,
we should take into consideration the standard of living of
the Indonesian people, the development of the infrastructure,
and the capability of the Indonesian Government to provide the
funds, :

The problem is not only to increase production for the
consumption needs of the people, but also for the procurement
of funds directly or indirectly, for the economical develop-
ment of the country, Agriculture in Indonesia is, therefore,
the very basis of the national economy at present. This may
not be the case in countries of our foreign guests attending
this workshop, where - contrariwise - the farmers receive
government subsidies in the form of absolute minimum prices..

In Indonesia the policy measures that must be taken in
order to create a favorable climate for the producers, are
therefore very limited, Indonesia does not have fuﬁd-producing
industries for agricultural development, which is generally

51


http:located.in

in a weaker position compared to the industrial sector, -such
as is found in Japan, America and Europe. In these countrie
agriculture.is .a government supported industry, or it enjoys
the patronage of other industrial and commarcial sectors,

GENTLEMEN,

In-view of the aforesaid arguments, we are very happy to
have :this Workshop on Food, the results of which will surely
help us find better ways and means to solve the food problems
and to overcome the difficulties,

;We wish .you every success with the workshop,-and for the
+ participants who are here for the first time we would like to
add the hope that your stay may be an enjoyable one,

Thank you.



OPENING: ADDRESS
‘ by
Sultan Hamengku Buwonr IX
: ‘Minister of State . ur
'Economic, Financial, and Indu-:rial Affairs

Mr. Chairman,
Distinguished friend:

It 18 a great delight to me indeed to be with you this
morning in the capital city of the Indonesian nation to dis-
cuss the currently mest important problem of our country:
Food for 115 million people.

When the chairman of LIPI, the Indonesian Institute of
Sciences, reported to me that LIPI, with the support and co-
operation of the National Academy of Sciences of the United
States of America (NAS), was planning this workehop on food,
I could not think of any subject more pressing for a solution
than Indonesis's food situation of today and in the years to
come. I therefore wish to express my high appreciation for
the courageous initiative taken by LIPI and NAS to organize
this very important workshop.

Like most of the less developed countries in the world,
Indonesia has a population principally engaged in agriculture.
More than 707% of the people on the more than 3,000 islands of
this republic live in the rural areas and are dependent upon
agriculture, particularly agricultural food production, for
their living. And yet food is no abundant commodity in this
part of the world."

The food situation looks more serious 1f looked at against
the background of the people's preference to consume rice
above any cther kind of food. Being a prestige consumption,
good rice has been sought after by more and more people, in-
cluding those previously used to other staple food products
like maize, cassava, and sago. The increasing significance
of rice in the people's diet received a stronger impetus after
political independence was proclaimed in 1945. 1In fact Indo-
nesia's present food problem is essentially a rice problem.
This fact, and the 2.67% annual rate of population growth, make
rice the principal commodity the nation {8 concerned with.

The Minister of Agriculture has given you the annual fig-
ures of rice production, which fell short of rice consumption
‘demand, and thus uust be supplemented by rice imports. In
spite of all the efforts we exerted last year to obtain a
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full supply of rice to meet the people's needs, the country
suffered a deficit of approximately 417,000 tons.

The dominant position of food, and of rice in particular,
in the nation's economy can be estimated with the following
figures. A survey of low and middle income households, car-
ried out three years ago day-by-day for thirty consecutive
days in each sample household, indicated that expenditures
on food occupy between 65% to 70% of the family budget. Of
this percentage, it is safe to assume that more than two-

thirds is spent on rice.

With this fact in mind, it is not surprising to observe
that any change in the price of rice exercises a considerable
effect on both the family and national economy. It is often
said that rice functions as a general price leader in the In-
donesian economy. I tend to believe this is true and will
remain so as long as income per capita is low and rice con-
tinues to be our principal staple food.

Last year's experience provides a bitter evidence of that
fact. In its serious implementation of the economic rehabili-
tation and stabilization program, the nation was successful in
pulling the 6507 inflation rate of 196€ down to well below 50%
at the end of September 1967. But then the unexpectedly long
dry season not only made our rice harvest fail with 20%, but
it also added two long months of rice scarcity in large parts
of the country. Rice prices rose steeply, followed by prices
of other food and non-food commodities, and finally created a
new inflation of around 1127% at the turn of the year.

Only the late rice harvests, starting in April of this
year, were powerful enough to tone down the inflationary
forces which already had a seriously disrupting effect on
the nation's economic and political stability.

It is a widely known measure, practiced since more than a
decade, that in order to counteract the decreasing effect of
the monetary inflation, salaries and wages in Indonesia are
partly paid in kind. For this purpose the government has to
make an allocation of more than 507 of its routine budget,
leaving much less than 507 for all other public routine
expenditures.

All these facts justify the large attention the Indone-
sian government is paying to rice as the most essential part
of the country's food and economic problem. The goals the
government wants to attain in this respect are threefold:
to increase rice production beyond the national consumption
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demand; to improve the nation-wide distribution; and finally
to secure a fair share of the production increase for the
farmer's benefit,

The first objective is included in what we call the BIMAS
or Agzricultural Mass Education program, as splendidly ex-
plained by the Minister of Agriculture. The program envis-
ages a higher yield per hectare by improved farming techniques,
a better organized irrigation system, the use of selected high
yielding rice seeds, the application of insecticides, and most
important of all the application of fertilizers. With respect
to this last item Indonesia has to import large quantities of
menufactured fertilizers to supplement domestic production.

A plan to expand our fertilizer plant in Palembang is now
under way, and a number of internationally well-known foreign
companies are applying for a license of foreign investment

in new fertilizer plants. In this respect we are highly ap-
preciative of the survey now being conducted by the Interna-
tional Finance Corporation on the possibilities of fertilizer
production in Indonesia,

To improve the effectiveness of food distribution to all
parts of the country a high priority is conferred to the re-
habilitation of the economic infrastructure, especially in
the transportation sector. An agreeable degree of success
has been achieved, but to give you some idea of the enormous
burden this task has put on the national budget I want to
quote from the President's report to Parliament on July 10
last year:

"For the past seven to ten years rehabilitation
of the economic infrastructure was practically
ignored so that it suffered a very great short-
age. From the 80,000 kilometers of roads in
Indonesia less than 20% are in good condition.
The rest need repair. The cost of repair, how-
ever, amounts to approximately 1.5 million ru-
piahs per kilometer, so that it is easy to fig-
ure out how many billions the government would
need to have the entire network of roads reha-
bilitated. Similarly, there is a backlog in the
dredging of harbours, rivers, etc. 'For seven
to ten years mud has been accumulating, thus pre-
venting the normal use of our harbours. The
cost of dredging also comes to billions of ru-
piahs."
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To attain the third objective, to secure a fair share of
the production increase for the farmers, ome of the ways
employed by the government is the reorganization of the rural
credit system through farmers' or rural credit banks. In a
period of capital scarcity and of interest rates as high as
20% per meath in the private rural capital market, it 1s
consideced most urgent to help farmers with relatively soft
credits.

Mr. Chairman,

These then, are in brief some of the principal economic
factors related to Indonesia's food and especially rice
problem. I have given a very gsharp focus on rice, but this
does not mean at all that other food commodities are being
ignored. To reduce the pressure of rice on the national
budget, serious thoughts and actions have been directed to
the quantitative and qualitative increase of other food pro-
ducts, either as a supplement or a substitute to rice. Mailze,
cassava, sago, fish, seaweed, and the imported bulgur wheat
and wheat flour are, with other food products, congidered
nutritious and more economical than rice to be included in
the popular diet. But the great sensitivity of our people
to their established diet and eating habits warns us to pro-
ceed only with considerable care to introduce changes in that
field.

Mr. Chairman,

In conclusion allow me to mention the following contradic-
tion. Our soil is fertile, our climate 1s most favorable for
agriculture, and especially for food production, we have mil-
lions of hectares of arable land and many more millions of
virgin lands, irrigation water sources are waiting for exploi-
tation, our petanis or farmers are hard working people and
have accumulated a wealth of experience in many centuries, and
yet our people are poor, and food is available for many of us
only in scant supply. Why is thie so? What are the reasons?

This is, I think, the challenging problem this workshop
is confronted with. I am confident, Mr. Chairman, that under
your wise leadership and with the highly respected expertise
of the participants, both foreign and Indonesian, this work-
shop will be successful in showing us the way to conquer the
threat of hunger for the millions of our beloved country.

Thank you.
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ADDRESS
by
General Soeharto
Presidenc of the Republic of Indonesia

Honorable Ministers

Your Excellencies, Ambassadors

Honorable Chairman of the .Indonesian Institute of Sciences
Honorable President of the U.S. National Academy of Sciences
Honorable Scientists

LaJies and Gentlemen:

First of all, it is a great pleasure indeed to have this
opportunity to express my appreciation, on behalf of the
Government of Indonesia and myself personally, on the occasion
of the holding of the 'Workshop on Food," which is organized
jointly by the Indonesian Institute of Sciences and the U.S.
National Academy of Sciences.

I would like to welcome to Indonesia the foreign scien-
tists who are participating in this workshop, and I hope that
you will obtain a clearer picture of our country, the problems
which we face, our present and future efforts to realize a
sound economic development of our country.

I am following this workshop with great interest because
of the practical reasons which are being faced by Indonesia
itself, for wider reasons effecting the international coopera-
tion in general and scientific cooperation in particular,
especially for the benefits to be obtained.

On this occasion, I shall speak more to the participants
from abroad as I assume the Indonesian participants are fully
conversant with the problems which we face.

Ladies and Gentlemen, I think that the holding of this
"Workshop on Food" is a timely event as I see it from the
problems which we now face. As you know, this year of 1968
is the final year for the execution of the economic stabiliza-
tion program for Indonesia, the results of which, we have in-
tended to use as a strong basis for the establishing of the
five~-year national development plan, which is scheduled to
commence during 1969. N

A review of the economic situation of Indonesia shows that

our national economic structure is mainly agrarian and oriented
towards exports. The agricultural sector produces 52% of ouft
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National income and 72% of the labor force is gainfully employ-
ed in this sector with the result that our foreign exchange
resources come from the agricultural sector. For those reasons
we have selected the agricultural section to form the pivotal

point of our economic development.

In this respect, the agricultural field requires our great
attention and the importance of production of food must be
emphasized because the peoples' need for food has not yet been
fulfilled by domestic productiom. Although our food produc-
tion--especially rice--shows an increase, this increase in
production lags behind the increase in Indonesia's population.

Facing this fact, we have to import rice from abroad in
order to meet our total food requirements. This is indeed a
gituation which does not benefit the Nation whether we adopt
a short- or long-term view.

To point out only a few salient facts, it is sufficient
for us to realize this critical problem, that in Asia alone,
at this time, according to estimates made by the FAO, there
are 300 million people suffering from shortage of essential
basic food. Another estimate also shows that, with the present
indication the developing countries, especially in Asia, will
experience a shortage of food amounting to 275 million tons of
grain in the year 1985.

This is why, from the long-term as well as from the short-
term point of view, we have the task to increase the production
of food to the maximum by intensification as well as by expan-
sion. Moreover, for this short-term program we are doing our
utmost to increase the pupply of other foods, such as wheat-
flour and bulgar which have become accepted by the people,
especially since the National production of rice is insuffi-
cient. '

Indonesia, indeed, has the potential vast enough to multi-
ply the production of rice, in particular, and agricultural
products, in general. We have a very extensive area of land
which is still untouched by human hands and which is very ex-
cellent for agriculture and we have an abundant supply of
water. The greatest problem which we face is the limited
supply of capital which can be utilized for this purpose of
developing the land, together with the problem of shortage of
the proper means, for expanding production, irrigation and
transport, and the total application of the modern findings of
science and technology.
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In order that you may obtain a better picture of the situ~
ation, let us consider the following ‘data: Indonesia has
approximately 30 million hectares out of which % of that area
comprises natural forest which can be cleared and the land
used for rice cultivation.

This would mean that an additional 30 million hectares of
land would become available for rice production in addition
to the 7 million hectares presently under rice cultivation.

If we could clear and place into rice cultivation one
million hectares of new land every year, this would mean that
within a period of 30 years Indonesia could make intensive use
of the land and with B.I.M.A.S. which is now in operation,
could obtain a production of rice which would yield 100 mil-
lion tons. Considering the average increase of the population
at present, within that period of 30 years, Indonesia will
have a population of 200 million; and with a consumption of
180 kg. per capita every year, it would mean that "only" 36
million tons are needed.

From the picture 1 have just outlined it is quite clear
that Indonesia still hopes and is firmly convinced that, with-
in the future, it will be able to produce sufficient rice for
home consumption and for other people of the world.

Taking into consideration our present ability, the figures
1 previously mentioned may appear to be ambitious or exaggera=-
ted, but it is our earnest conviction that we shall reach our
goal,

Mr. Chairman, ladies and gentlemen; participants of the
workshop, I realize that not all aspects relating to food like
the ones I have mentioned, are going to be discussed by the
workshop. However, since the workshop is supposed to study
the problems scientifically, the final results should certain-
ly benefit us greatly.

From our experience during our 23 years of independence,
we are aware of the importance of the application of science
for our economic development. i

Indeed, we have not had full opportunity to develop our
economy seriously; there are many factors and problems which
we face and have to solve, asking a great deal of our time and
energy during the course of our independence.

The Indonesian people and my Government are doing their ut-
most to carry out the rehabilitation and economic stabilization
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program and we are reaching the period of the implemerntation
of our 5-year development program,

We realize our short-comings in application of science and
technology for our economic development. I have to explain
that the short-comings are not only caused by the shortage of
experts available at present, but are mainly the result of the
limited facilities available and other weaknesses associated
with the application of science and technology to our develop-
ment program. Accurate and reliable data are still required.

But, we are convinced, however, that with all our short-
comings we must proceed to work with all our power. That is
the reason why I am particularly interested in this workshop.
I fully hope the workshop will come out with contributions to
solve our food problem, and produce valuable findings for use
in the application of our coming 5-year program.

My expectations are well-founded because of this gathering
of learned scientists from many countries possessing expertise
and long experience in the field of food production,

In closing, I would like to express my expectations for
wider relations on a broader scope.

This gathering of scientists from many countries certainly
brightens the future of our world, Here, cooperation between
nations has materialized, not only been expressed. I am
pleased because the cooperation among nations, in this case,
has been aimed to solve socio-economic problems presently be-
ing encountered by one state--Indonesia,

This realistic cooperation will certainly assist in the
realization of world peace and prosperity, also, if it is
applied to other kinds of development which involves the needs

of people of other developing nations.

To the participants coming from various countries, in
particular to the members of the U.S, National Academy of
Sciences, I once more would like to express my full apprecia-
tion for the assistance in sponsoring the workshop.

To all participants of the workshop I once more would like
to wish all success and I hope that the workshop will be fruit-
ful and the results will be of great benefit to Indonesia.

This is also the hope of the Indonesian Government.

Thank you.
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POPULATION GROWTH AND ITS CONTROL,
FOOD REQUIREMENTS AND FOOD PRODUCTION
by
Dr. Kartono Gunawan, Director,
Institute of Demography

We are now living in the last third of the twentieth
century, a period to be one of the most difficult man has
yet experienced. If the most recent population projections
materialize, the history of this period may be influenced
more by the explosion in the number of people than by any
other single factor.

The existing imbalance in the rates of growth of popula-
tion and food production in Indonesia which we are facing now,
coupled with an awareness of the prospective rates of growth
of the population in the future have raised the question
whether we can provide food for its increasing numbers. We
are losing the battle to provide adequate food and the general
outlook is indeed alarming if we do not take serious steps in
population stabilization and accelerating the rate of increase
of food production.

It is often asked whether the imbalance of population
growth foreshadows a situation in which hunger will oflset
the gains that have been made both through the control of
malaria or any other infectious disease and improved health
services, and whether the long and rapid declines in death
rates which have not, as yet, been followed by a comparable
decline in birth rates, will give away to an increase in
death rates because of irregular and insufficient nutrition.
Thus the problem we are facing is a symptom of a much more
basic problem, the uncontrolled rates of human increase wash-
ing away the benefits of man's effort in food production
increase.

In response to this deluge of people, we are forced to
shift our thinking, our planning, and our resource allocation
from the earlier but ultimate objective of improving diets and
general consumption to that of avoiding famine. Reductions in
high birth rates, it is argued, are necessary if rates of pop-
ulation growth are to be reduced to a level at which growth in
food production can again keep pace with them. It is clear,
that an acceptable balance between food and population cannot
be achieved by focussing our attention on either of those alone
since a close relationship between changes in the numbers of
people and their food requirements has uoften been observed.
Population stabilization and the acceleration of the rate of
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increase of food production in Indonesia or in any other
developing country are like two blades of a pair of scissors.
Neither can be effective without the othe=~ (11).

Though it is generally recognized that neither is to be
viewed as an isolated goal, nor is either sufficient alone,
it is apparent that there is no one pattern of development of
these relationships which is applicable to all countries.
What was the past and what will be the future pattern of
development in Indonesia? Our past experience has been that
population growth in Java and Madura has led to intensifica-
tion of cultivation, and the improvement of cultivation has,
in turn, made possible population increase.

The rapid population growth, coupled with a division of
the land, however, leads to fragmentation of holdings and to
underemployment of the people on the land. Migration to the
Outer Islands, mainly to Sumatra, to gsearch for new lands
and urban centres has long been one of the means of alleviat-
ing this situation. Looking at the process of urban growth,
which is presently taking place in Indonesia, it can generally
be inferred that the rapid growth of urban centres cannot be
considered as a consequence nor as a causé of rapid process
of industrial development. The procesg of urbanization, which
primarily consists of a rapid expansion of the number of in-
habitants of major, and in particular capital, cities of the
regions is only to a limited extent related to the industri-
alization process and for a gsubstantial part caused by a too
high degree of centralization of the public administration.

Improper planning and the inability to creat part-time
farming, i.e., the combination of work in agriculture and in
industry, that can be viewed as a transitional stage permit-
ting the use of rural 1abors in industry without immediately
incurring the expenditures for housing and social services
required, as a result of migration from rural to urban areas,
had an adverse effect and worsened further the imbalance.
Rural-Urban migration and the consequent increase in the
urban population leads to an increase in the demand for food
which, in turn, leads to increased pressure to produce agri-
cultural commodities for the market (6).

Incentives that can be effective in getting farmers to
increase their prcduction are primarily economic, such as
remunerative price relationships, a reasonable share of the
harvest and the availability of their necessities have been
absent. The evidence in Indonesia where prices of farm pro-
ducts had been:held down, shows that after controls were aban-
doned in 1964 and prices allowed to seek their own level, farm
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of traders, will create a sufficient incentive to the farmers.
At the same time if we succeed in increasing the income of the
urban people, there would be a change in the consumption pat-
tern away from staple food, and hence consumption other than
staple food might become relatively more important. This
might well exert a dampening effect on food demand in Indone-
gia in the future. How such an effect would apply aud what
course it follows to all food groups should be an ar2a of fur-

thur research.

The problem of increasing production is not a lack of basic
materials or knowledge, since these can be duplicated from out-
side experiences, but the problem is rather to develop and ap-
ply the necessary technology where the components (determinant
variables) essential to production can be combined effectively.
Capital, education, social and economic organization, motiva-
tion and governmental policies all need to be taken into
account along with the basic science and technologies of food

production.

As to the factors which bring about the production in-
crease, it has been pointed out that phenomena has been dis-
cussed unrelated to the problem of population control. Know-
ledge concerning the determinants of accelerating food produc-
tion which will sustain the population food requirements is
very limited, and the process itself is ar more complex to be
explained in term of simple relations among a limited number
of variables. Nevertheless, it seems appropriate to relate
the food production with the increasing growth of the popula-
tion and the limited resources in particular opportunities for

capital formation.

In exploring the policy implications of this large scale
and continuous process of both the population growth and the
requirements on food production, the proper course seems to be
to start with spelling out a number of points of departure
which are still uncertain to us at present. We will first dis-
cuss at length by looking at some of the factors which have
bearing on the solution of the problem of imbalance of popula-

tion and food.

Subsequently, we will discuss the objective of a policy
to deliberately shape the future growth of purposeful pattern
of population and its requirements for food which is desirable
and tolerable for accelerating a rapid rate of social and
economic development for the country as a whole. This implies
an attitude of breaking away from established patterns if nec-
essary and the courage to enter new end untried avenues all of

which reflects the spirit of The New Order.

64



of traders, will create a sufficient incentive to the farmers.
At the same iime if we gucceed in increasing the income of the
urban people, there would be a change in the consumption pat-
tern away from staple food, and hence consumption other than
staple food might become relatively more important. This
might well exert a dampening effect on food demand in Indone-
sia in the future. How guch an effect would apply and what
course it follows to all food groups should be an area of fur-

thur research.

The problem of increasing production is not a lack of basic
materials or kaowledge, since these can be duplicated from out-
side experiences, but the prohlem is rather to develop and ap-
ply the necessary technology where the components (determinant
variables) essential to production can be combined effectively.
Capital, education, gsocial and economic organization, motiva-
tion and governmental policies all need to be taken into
account along with the basic science and technologies of food

production.

As to the factors which bring about the production in-
crease, it has been pointed out that phenomena has been dis~
cussed unrelated to the problem of population control. Know-
ledge concerning the determinants of accelerating food produc-
tion which will sustain the population food requirements is
very limited, and the process itself is far more complex to be
explained in term of simple relations among a 1imited number
of variables. Nevertheless, it seems appropriate to relate
the food production with the increasing growth of the popula-
tion and the limited resources in particular opportunities for
capital formation.

In exploring the policy implications of this large scale
and continuous process of both the population growth and the
requirements on food production, the proper course seems to be
to start with spelling out a number of points of departure
which are still uncertain to us at present. We will first dis-
cuss at length by looking at some of the factors which have
bearing on the solution of the problem of imbalance of popula-
tion and food.

Subsequently, we will discuss the objective of a policy
to deliberately shape the future growth of purposeful pattern
of population and its reyuirements for food which is desirable
and tolerable for accelerating a rapid rate of social and
economic dev:lopment for the country as a whole. This implies
an atticude of breaking away from established patterns if nec-
essary and the courage to enter new and untried avenues all of

which reflects the spirit of The New Order.

64



Given that the desired objective 1s to shape both the pop-
ulation growth and the food production pattern which will
contribute in an optimal way to an ‘accelerated rate of devel-
opment in not too long a time, it 1s implied that comparisons
have to be made among a number of alternative patterns of
future population growth.

These alternative patterns of future population growth are
drawn on the basis of a factual knowledge concerning the
prospects of expansion of existing population as well as an
assessment of prospective course of growth of the components.
With respect to food production one should focus and elaborate
further the constraints of different types of limited resour-
ces with competitive uses, which have to be assessed in terms
of other opportunities.

In addition, constraints of a different type have to be
taken into account, such as the willingness to adopt new
technology, the availability of irrigated fields, and suita-
bility of arable lands.

It should be clear to everybody that the consequence: of
alternative courses of action implies a choice among sets
of intended and unintended consequences, and that in particu-
lar gpécial attention should be given to the unwanted conse-
quences. Since not all consequences are reducible into a
common denominator, a comparison has to be made between essen-
tially non-comparable effects of actions.

Once a choice has been made as to the optimal pattern of
population growth and food production which seems feasible,
the means to achieve such a desirable pattern of growth of
both has to be spelled out. The choice of means depends
partly on the knowledge concerning the vprincipal factors
which determine the population growth and their relative
effectiveness.

At present, however, knowledge concerning these relation-
ships 18 still limited. Nevertheless, since urgent and fast
deliberate steps have to be taken in order to influence the
future population growth and since the requirements of food
cannot wait until all the necessary data are assembled, deci-
sions must be made on the basis of the limited available know-
ledge concerning some of the factors which have some bearing
on them, '

What is our present knowledge of the growth of the Indone-
sian population and what progress has been attained by the
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agricultural sector to fulfill the requirements of the popu-
lation for its food? Besides the limited knowledge, there
seems to exist uncertainties of population estimates as well
as food production. Before we proceed to the discussion of
Population Growth and its Control, Food Requirements and Food
Production, it seems appropriate to start with reassessing
the available but limited and uncertain data, since this has
a great significance to a study of the future relationship
of population and food supply.

Uncertainty in Present Rates of Population Growth and its

Components

Estimates of present growth rates for the whole country
and by regions are of doubtful reliability. The growth be-
tween the intercensal period of 1931-1961 is uncertain, but
if the most probable value of about 2.4% per year is accepted,
the ustimate of the present population is understated by 1.8%.
Greatly divergent values may be obtained by the technique used
in estimation.

If one accepts the rate implied by the 1961 census, the
rate of population growth for the whole of Indonesia is
2.3%. The subsequent annual demographic surveys, however,
show different results. The Central Bureau of Statistics has
estimated a growth rate of 2.16% in 1962 and 2.8% in 1963. If
we accept the results of the two successive population esti-
mates obtained -from the National Sample Surveys in 1963 and
1964, then the growth rate between the two periods did not
exceed 2.8%.

The uncertain rates of population growth in Indonesia are
mainly affected by the uncertain estimates in the course of
fertility and mortality patterns reflected im the birth and
death rates. The Central Buresu of Statistics has estimated
from the 1961 Population Census data a crude birth rate of
44.5% and a crude death rate of 21.5%, leaving then a natural
rate of increase of 23.0%. The same institute has estimated
from the demographic survey data a crude birth rate of 43.0%
in 1962 and 47.0% in 1963 and a crude death rate of 21.4 and
19.0%, respectively., The Institute of Demography has
recently estimated a crude birth rate of 46.2% for Indonesia
and 43.8% for Java and Madura. In addition, by taking the
quinquennial period of 1958-1963 the estimated stable birth
rate in Java and Madura is 42,5% and a death rate of not less
than 19.0 per thousand.
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The vital rates of Indonesia are much affected by the

age distribution and the social-economic condition. So far,
the latter is difficult to predict except for a certain period
in which the 1962/1963 drought had a bad impact on the popula-
tion of Central Java. The general health condition has im-
proved since the malaria eradication campaign has been initi-
ated in Java and Madura, and consequently it is legitimate to
assume that the death rate has decreased in the first half of
this decade. '

It has been suggested in various publications that there
could be some error in the enumeration of the 1961 Census.
The U.N. has concluded that the 1961 age distribution is
seriously distorted by large-scale misreporting (10). A pos-
sible explanation is that the age entered on the interview
schedule was often an estimate made by the interviewer, rather
than the transcription of a number supplied by the respondent.,
To determine where there is net overestimation of age and
where net underestimation, it is necessary to find a method
by which all the variablcs or components of growth would be
consistent with each other.

By using the stable west model life table computed by the
Office of Population Research, Princeton University, the U.N.
further concludes that Indonesian age distribution follows
the so-called African-Southern Asian pattern in which there
is (a) a tendency to overestimate the age of young children,
contributing to the typical excess proportion at ages 5-9, and
the relative understatement at 0-4; (b) a tendency to overes-
timate the age of girls 10-14 who have not reached puberty,
causing a net transfer downwards across age ten, and contribut-
ing to the peak at ages 5-9; and (c) a tendency toward over-
estimation like that affecting some of the 10-14 years olds,
for females 15-19, 20-24, and 25-29, causing net upward
transfers across ages 15, 20, 25, and 30, and causing deficits
at 10-14 and 15-19, and excessive proportions at 25-29 and 30-
34,

There arises some doubt as to whether the conclusions that
emerge from the application of stable population are correct,
even though the general approach remains useful in detecting
age misreporting. Among the contemporary populations for
which the method does not appear useful are those strongly
affected by migration and those that have suffered a sequence
of wars or other major disturbances. The Indonesian age dis~
tribution revealed by the 1961 census may belong to this cate-

gory.
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Recent studies by the Demographic Institute show that, by
comparing the three independent population estimates, if.e.,
the 1961 census, the Labor Force Survey (LFS) in 1958 in Java
and Madura, and the First Roumd of the National Sample Survey
(NSS) in 1963, births and deaths during the fifties differed
from the forties, partly due to a relatively better health
and prosperous condition, but for a substantial part caused
by delayed marriages and separation of married couples during
the Japanese occupation and struggle for independence, and
to harsh conditions, in many instances, resulting in the new-
born not surviving.

This conclusion is confirmed if we compare the ratios of
proportion of males and females 5-9 to 10-14 years old, i.e.,
c(5-9)/c(10-14), of which the census figure is higher than
either of the two dates. The figures for males and females
are as follows:

1958 LFS 1961 Census 1963 Demo. National Sample Sur.

Survey 1963 1964
Males 1.5 1.8 1.5 1.8 1.5
Females 1.9 2.0 1.8 1.9 1.7

This is what one wculd expect if the break between the low
reproduction of the war and revolution on one side and the
peaceful period of the Republic occurred exactly in the peri-
od 1950-1951. For this would make the 5-9 group in 1959 some-
what short hecause it contains about two years of the low
forties; it would make the 10-14 of 1963 somewhat high because
it contains two or three years of the high 1950's. Hence the
study of the three sets of data not only broadly confirms the
census for younger age groups, but permits us to locate some-
what more precisely the moment of change.

However, 1f we compare the age-sex distribution, both for
males and females, the distorted census distribution is con-
firmed by the Asian pattern for ages 20-29, especially the
pronounced heaping in the 25-29 years group of females.

Another variable which might be important in generating
the uncertain vital rates is the uncertainty in the size of
migratory flow between rural-urban and inter-islands.

The 1958 Labor Force Survey gave the migration character-
igtics with a reference period of one year prior to the data
of the survey and hence, infants below one year of age are
excluded. It also shows that almost 997 of the rural and
97% of the urban population did not change their residence.
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The second NSS assembled migration data by residence, with s
reference period of five years. From Table 1 it is clear
that 78% of the outmigrants from Java and Madura to the Outer
Islands 1lived in the rural areas, and hence revealed the flow
of farmers, against 22% in the urban. Given a contrary move-
ment of about 507 of the total of outmigrants from the Outer
Islands to urban areas in Java and Madura (excluding Djakarta)
one would infer that those consist of traders and workers,

and those who seek for higher education.

These figures are relatively small i{f we compare them
with the total flow of migrents, Of a total of 3,383 thou-
sands migrants in Java and Madura, only 6% originated from
the Outer Islands, as against 25% of the total of 1,634
thousands migrants in those islands from Java and Madura.

The second NSS did not specify the outmigrants' origins
by rural-urban residence and neither includes Djakarta nor
the special households. Consequently the exclusion of these
implies that the inflow of migrants from the Outer lslands to
Java and Madura is underestimated. Given the net migration
of 90 thousand per year to Djakarta, of which 20 thousand
came from the Outer Islands, then one would estimate that dur-
ing the early sixties Java and Madura lost only about 100
thousand migrants. ’

Table 1. Migration by Place of Residence
(in thousands)

Residence prior to Present Place of Rebidence(Receiving Ar.)

the NSS (Outsending Java - Madura Quter Islands

Area) Rural Urban Total Rural Urban Total
Java~Madura 2419 777 3196 325 9% 419
Outer Islands 94 93 187 1194 440 1634
TOTAL 2513 870 3383 1519 534 2053

Source: Central Bureau of Statistics,
Second NSS, 1965.

Reassesoment of the Demographic Characteristics and Pogula-
tion Projection for 1961-1991

In order to eliminate any underestimation of the rate of
increase of the population for planning purposes in the future,
it is necessary to reassess continuously the dewographic cha-
racteristics of the population concerned based on more recent
data. Some reassessment of the demographic characteristics
will be outlined in hrief.
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The age structure revealed by the 1961 Census has been
smoothed by taking into consideration both the probable under-
end overestimation of the various age groups and the age dis-
tribution of the subsequent survey data. The result of this
pmoothing is given in Table 2A and is used as a base popula-
tion for the estimation of future population up to 1991 with
an interval of five years. The level of fertility has been
reassessed by utilizing the result of the second NSS on age
specific birth rates and assuming that the pattern of fertil-
ity will continue to persist in the future. The most proba-
ble and reliable index of fertility expressed in terms of
total fertility is 6.2 which means that with the implied
growth rate during the period before the 1961 population cen-
gus of 2.3% will give a birth rate figure of 46.0 per thou-
gsand. The mortality level, however, is difficult to predict
and based on world-wide experience it is assumed to decrease
in the future by an increase in the expectancy of life at
birth of one-half per year from the estimated level of 45
years for females and 42.5 years for malés in the pefiod
before the 1961 population census. :

International migration from and to Indoneeia is consid-
ered to be negligible and assumed that the population is a
closed one. However, if we are interested in the flow be-
tween Java and Madura on one hand and the Outer Islands on
the other, then ome should analyze further the impact of such
migratory flow and the characteristics of the migrants. The
Second. NS§ revealed that, though the flow is negligible, the
characteristics of migrants of the in- and out-flow from Java
and Madura to the Outer Islands are different and hence may
have a certain impact on the growth of the population. The
impact of such growth pattern of the population and its food
requirements should be an area of future research activities.

Finally, some considerations must be given to the marriage
pattern in the future since from the history of France it is
obvious that a decline in birth can occur by postponement of
marriages. The series of surveys done in the past show that
there is a tendency to delay marriage which not necessarily
affects the average family size, but would affect the birth
rate in a particular period of projection. As has been
stated earlier, reducing the average completed family size
will take time depending upon the speed the population is
motivated. The effect of a reduction in the completed
family size will be reflected in a decrease of the total fer-
tility, and hence any family planning program should have as
target population ever-married women in the child bearing

age.
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Population Projections of Indonesia

Table 2A.
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These reassessments enable us to prepare the population
projection as shown in Table 2B, that might be useful for
this workshop in calculating the food requirements in the
future. This projection is of 4 "medium” one and some
refinements are still being made in the Institute of Demogra-
phy. The table shows an accelerated growth from 2.47% during
1961-1966 to 3.36% in 1986-1991 and a doubling time of twenty-
five years, if the present fertility continues in the future.
1f such projection materializes, then we are facing one of the
most difficult tasks we have yet experienced.

Table 2B. Population Projections of Indonesia
by Age and Sex, 1961-1991 *
(in millions)

MALES

Age Group 1961 1966 1971 1976 1981 1986 1991

0-4 8.9 8.9 9,9 12.2 1.4.5 16.8 21.0

5-9 7.7 8.2 8.2 9.3 11.5 13.8 16.1
10-14 4.3 7.5 8.0 8.1 9.1 11.3 13.6
15-19 3.9 4.2 7.3 7.9 7.9 9.0 11.2
20-24 3.5 3.8 4.1 7.1 7.7 7.7 8.8
25-29 3.8 3.3 3.6 3.9 6.9 7.5 7.6
30-34 3.6 3.6 2.2 3.5 3.8 6.7 7.3
35-39 3.2 3.4 5.4 3.0 3.4 3.7 6.5
40-44 2.5 3.0 3.2 3.3 2.9 3.2 3.6
45-49 2.0 2.3 2.8 3.0 3.1 2.8 3.1
50-54 1.5 1.8 2.1 2.6 2.8 2.9 2.6
55-59 1.1 1.4 1.6 1.9 2.4 2.6 2.7
60-64 .8 1.0 1.2 1.4 1.7 2.1 2.3
65-69 .5 .6 .8 .9 1.1 1.4 1.7
70-74 .3 4 .4 .6 .7 .8 1.0
75-+ 5 2 .2 .3 ) .6 7
Total 8.0 53.5 6C.2 69.1 80.0 92.9 109.9

* Baged on the assumption that we can reduce the present
birth rate of 4.6% to 4.3% by 1976, a declining death
rate expressed in terms of increasing the life expectancy
by one-half year per year.

This can be considered as a low projection.
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Table 2B. Continued

FEMALES

Age Group 1961 1966 1971 1976 1981 1986 1991
0-4 8.7 8.8 9.8 12.3 1}4.4 16.6 20.8

5-9 7.6 8.1 8.3 9.3 11.7 13.8 16.1
10-14 4.4 7.4 7.9 8.1 9.2 11.6 13.7
15-19 3.9 4.3 7.3 7.8 8.0 9.0 11.4
20-24 3.5 3.7 4.2 7.1 7.6 7.8 8.9
25-29 4,0 3.4 3.6 4.1 6.9 7.4 7.7
30-34 3.8 3.9 3.2 3.5 3.9 6.7 7.3
35-39 3.4 3.6 3.7 3.1 3.4 3.8 6.6
40-44 3.0 3.2 3.5 3.6 3.0 3.3 3.8
45-49 2.3 2.8 3.1 3.3 3.4 2.9 3.2
50-54 1.7 2.1 2.6 2.9 3.2 3.3 2.8
55-59 1.2 1.5 1.9 2.4 2.7 3.0 3.1
60-64 .8 1.0 1.4 1.7 2.2 2.5 2.7
65-69 o5 .6 .9 1.2 1.5 1.9 2.2
70-74 .3 4 .5 .7 .9 1.2 1.5
75-+ N .3 4 4 5] .8 .9
Total 4 55.3 62.3 71.5 82.6 95.7 112.6

B
(Y4

Source:Institute of Demography, Faculty of
Economics, University of Indonesia.

Population Control and Food Requirements

Most demographers and students conducting contemporary
efforts to modernize societies that are still in many ways
pre-modern, believe that continued high fertility is an imped-
iment if not a total barrier to economic and social develop-
ment of any developing nation. The technological revolution
that they adopted from development countries has had one crit-
ically important effect in those countries, i.e., a marked
reduction in death rates, but has not, as yet, affected the
birth rate. There are good reasons to believe that human fer-
tility in Indonesia will decrease during the next few decades,
but when and by how much cannot be predicted. Surveys of the
attitudes of husbands and wives in East Java, Bali, West Java
(Bekasi) show clearly the recognition of a desire to limit
the family size. Many couples want no more children than they
already have, and would like to know better ways of preventin
further births. '

However, this favbrable attitude toward family planning is
much more common among couples who already have their desired
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numbers of children, averaging four to.five children. Such

a kind of attitude may neutrglize. any. provision of family
planning services to couples until the desired number of liv-
ing children is secured. Given the situation we are facing
now in Indonesia, what are the necessary preconditions and
what speculations about whether the deliberate limitation

of the number of children born will soon appear in Indonesia
in which the majority of the people have not yet practiced?
What impact does the ‘adoption of controlled fertility have

on reducing the birth rate, and does it consequently create

a favorable condition for the social and economic development
in the coming decades, will be the focus of our discussions.

From the history of developed countries we have seen that
the control of fertility, after it became habitual among a
small segment of married couples, spread through the whole
population to an extent that affected the national birth rate.

Recently, the institution of controlled fertility has
caused an evident decline in the birth rate in some countries
in Asia, such as in Singapore, Hong Kong, Taiwan and South
Korea. However, a closer look at history shows no self-
evident single feature of modernization--defined in terms of
urbanization, communication, education and patterns of employ-
ment-~that can be identified as closely related to controlled
fertility. From the experience of populations in which con-
trolled fertility is now common, what inferences could be made
about the future of such an adoption in Indonesia?

The first significant inference is that the principal
change respon&ible‘fp:,the development of controlled fertility
has been a change in attitude or motivation rather than the
invention of new techniques. Another aspect of changing cli-
mate appears in surVeys taken in various places showing a
majority preference for smaller families than the average
actually reached, and an expressed desire to know feasible and
safe methods of misconception. However, any method may become
irrelevant if the preferable family size is still higher than
in the developed countries when they started their development.
In such a case, low infant and child mortality, and public
awareness that mortality is low seems to be one of the neces-
sary-preconditions for an effective social policy in reducing
the nymber of births needed to achieve a given family size,
since high infant and child mortality are the underlying
causes of reproductive rates (11). The momentum of the tradi-
tional social structure may cause large numbers of births to
occur long after child mortality has accually fallen.
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The final feature which indicated a probable rapid spread
of controlled fertility is the recognition of the importance
of reduced fertility on the part not only of demographers,
but by many segments of world opinion, by the governments of
developing countries, and within international agencies and
others specializing in technical assistance. Consequently,

a majority of countries have designed and begun to implement
programs to introduce controlled fertility in populations
where it is absent; some are officially endorsed by the gov-
ernment, and others are organized programs of the community
itself. Organized programs should be designed with the know-
ledge that attitudes and motivations are important, and are
taking advantage not only of new contraceptive technologies,
but also of modern techniques of public education and persua-
sion. In a climate of this world approval, the Indonesian
Government has also endorsed family planning for its densely
populated regions, but insists that the program be organized
by the communicy itself, since decisions and actions must be
taken by individual couples acting in accordance with their
preconceived interests. Though the role of the government
will be limited to giving support and protection, its task

is large and difficult, helping and directing the community

to set up a high degree of a nation-wide organization, provid-
ing adequate financial and logistic support, great flexibility
in meeting changing conditions, and continuing objective eva-
luation of results.

Bearing in mind the demographic characteristics of Indone-
sla outlined above, the operations of the features that make
principal changes in the development of controlled fertility
will veach the maximum effectiveness after 1991, at which
time the crude birth rate will decrease by 25%. After that
period the family planning program would expand at the same
rate as the population to be served, i.e., the proportion of
the population practicing family planning would remain con-
stant, It is then clear that no probable reduction in the
rate of population growth would be sufficient during the next
20 to 25 years to overcome food deficits; but, because econom-
ic growth and social development are made much more difficult
by rapid population growth, it may be equally true that a
reduction in the rate of population growth will be necessary
to increase food production.

There are many problems involved in increasing the food
production as the key to meet the food problems of the expand-
ing population in the next 25 years. The first problem in
computing the demand for food requirements (in terms of calor~
ies and protein needs) is the distribution of the population
by age and sex and the average body size of males and females
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at different ages. Also, it is important to know the future
pattern of distribution of population by rural-urban areas
since remarkable differences are found in the amount of food
consumed at given levels of real income, suggesting that

there may be a "demonstration effect” encouraging the con-
sumption of food, causing urban families to consume more than
the rural at the same level of real income (1,3, and 4).
Secondly; is whether there are varieties of food which provide
the main source of food energy, and whether or not food re-
gources are equally distributed.

In the first case, where rice provides the main source
of food energy in Indonesia, steps should be taken to moti-
vate the people to consume other food grains. In the second
case, where Java and Madura, especially Central Java and the
urban areas are considered as deficit areas in rice; special
attention must be given to mechanisms of food distribution
within the country, i.e., between the surplus and the deficit
areas.

The third problem in estimating future needs for food,
should not only take into account the losses involved in pro-
cessing but allowance should be made also for losses from the
time of harvest through storage, transportation, marketing,
home preparation and plate waste.

From the supply or production side, the achievement of a
satisfactory balance between food and population will require
dramatic increases in farm productivity. The transition from
traditional to modern agriculture must be achieved within the
next decade and a half, and consequently will require more
change in human behavior in a much shorter time than has ever
before been achieved. The government must make decisions in
generating and accelerating the production, allocating more
resources for opening new lands, expanding extension services,
organizing the supply of farmers' necessary inputs, and
improving irrigations. In addition, food price policies must
be producer-oriented rather than consumer-oriented.

Farmers must be assured of a price for their products
which will make the best use of fertilizex and modern inputs
profitable. In order to provide the agricultural sector with
massive injections of capital inputs and new technology to
close the gap between consumption and production, the govern-
ment must create a climate for foreign private investment far
better than that which exists today, especially in the export
sector, which will improve the export capacity of the country
and in turn will increase the capacity to import the necessary
inputs for meeting the food requirements.
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Experiences in most Asian countries show the difficulties
in attracting sufficient capital inflow for accelerating the
rate of economic growth, and to a lesser extent the food
production, in order to keep pace with the rate of population
growth. Given this limitation they are forced to shift their
thinking, their planning, and resource allocation for avoid-
ing famine by seriously considering the costs-benefits of a
national population control program in comparison with other
alternatives. They also recogulize from the past experience
that less than one dollar invested in population control {is
worth a twenty dollar investment in economic growth, and that
the expenditure of approximately one dollar on a national
family planning program out of each one hundred dollar spent
on development can double the per capita economic growth
gained by the whole expenditure. Another aspr:ct of the
changing climate is the recognition that a more rapid reduc-
tion in birth rate will produce more rapid benefits per con-
sumer and any delay in reducing this in order to wait for
modernization may prevent its ever coming.

1 shall erd my address by making a prediction that will be
verified or contradicted in the near future, in case Indone-
slans recognize the importance of reduced fertility and hence
controlled fertility will be rapidly extended through orga-
nized programs and that the requirements for these are for a
large part provided by the government. The prediction 1s that
1f we start our national family planning program next year,
aiming at a more rapid reduction in birth rates through orga-~
nized programs that will cover all married women within the
childbearing age in the urban areas at the end of 1976, then
in order to reduce the birth rate from 46 per thousand ¢o
43 per thousand, or equivalent to a reduction of total births
by 3.2 million in seven years, or 450 thcusand per year, a
full IUD program impiies a new insertion of 2.3 million IUD
per year. Altecnatively, if we decide to have a cafeteria-
system in chooring the contraceptives, the cost per partici-
pant for such a famlily planning program with a mixed pattern
of contraceptives would be about one dollar per year, or
fourteen million dollars per year if all urban married women
in the childbearing age participate in this program. Any
delay of such a program, both due to failure in organization
and financial limitation, will increase the burden of the gov-
ernment in providing food and other basic necessities as much
as ten times or $140 million by the end of 1976.
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Table 3. Effect of a Reduction of Fertility by 10%

A. Total Fertility of 6.2
Period P P B. b~ d r _

(in millionsza (per thousands)

1961-1966  110.2 - 234 45022 20.52 .24.70
1966-1971  125.3 117.5 25.7 43.74 18.04 25.70
1971-1976  144.9 134.8 31.0 46.05 17.02 29.03
1976-1981  169.3 156.6 36.7  46.90 ~ 15.72 31.18
1981-1986  199.1 183.6 42.8 46.63 14.24 32.39
1986-1991 235.5 216.5 50.4 46.60 12,98 33.62

B. Assuming a Total Fertility of 5.7 L
1961-1966  108.9  102.9 21.8 42.3 20.3 22.0

1966-1971 122,5 115.6 23.8, 41,5 17.5 24.0
1971-1976 140.6 131.4 288 43.8 16.3 27.5
1976-1981 162.5 151.2 ~ 33.7 44.7 15.6 29.1
1981-1986 190.6 175.1 = 38.4 43.9 4.1 29.8
1986-1991 222.4 204.8 47.2 46.1 13,2 32.9

Source: Institute of Demography, Faculty
of Economics, University of Indonesia

Total fertility is calculated ftq@’ﬁhe Age Specific Birth
Rates obtained from the Second National Sample Surveys and
the data on Children Ever Born from the Population Census,
1961. Calculation is based on Brass Methods of Estimation,
Manuals on Methods of Estimating Population, No. IV, UNO,

New York, 1967. The results of this estimation is as
follows:

Age Group Age Specific Birth Rates
15-19 .291
20-24 .316
25-29 .230
30-34 .190
35-39 .126
40-44 .057

45-49 .020
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PROBLEMS OF FOOD SUPPLY IN INDONESIA
by
Professor Widjojo Nitisastro
Chairman, BAPPENAS

At present the Indonesian economy is in a state of tran-
sition which is of great significance for the peried to come.
In coping with the economic chaos inherited from the past the
present government embarked upon a course to stabilize and
rehabilitate the economy. The major cornerstones of the stra-
tegy of stabilizetion and rehabilitation are, among others, as
follows: (1) first of all, to put order in our own house
through filscal and monetary measures; (2) to rely more on
sound economic principles by providing greater freedom and
more incentives; and, (3) to re-establish sound economic rela-
tions with the rest of the world. It goes without saying that
the actual measures of implementation have been or are still
very painful,

During the course of implementing the stabilization and
rehabilitation program, it has become obvious that the need
for knowledge of the incluences of change in the supply and
demand for food in the Indonesian economy is indeed very acute.
With huge imports of rice, slow progress in the efforts to
increase food production, and rising food prices, administra-
tors, policy makers, national planners, politicians, scholars,
and members of the general public have taken an increased in-
terest in the food problem of the country. This workshop in-
deed is one reflection of that interest.

There is general agreement that increased food supply
through domestic production is a prerequisite for long-range
economic growth. Unless there is a substantial increase in
the food supply, there will be a continued drain on foreign
exchange to purchase food rather than other more productive
imports, and a continued threat of inflation lead by upward
pressures from the price of food grains. Indeed, it is
accepted that major increases in food availability is to be
the top priority in the Five Year Plan which is currently under
preparation.

The broad food production strategy as presently envisaged
consists of a number of elements: Foremost is the creation of
an economic climate which will make it profitable for farmers
to use increased quantities of modern inputs. Also, to make
sure that these new inputs, such as fertilizers, pesticides,
and improved seeds, will be available in the country at the
farm level at the right place, right time, and right prices.
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Within this longer-run framework, it is of the utmost impor-
tance to choose the short-run tactics. And it is our hope that
this food workshop will not only concentrate on the long-run
grand strategy, but also devote its attention to the short-run
tactics to be implemented soon.

Within the short run, emphasis on physical inputs is placed
on a number of items: improved seeds, particularly the new
rice varieties, chemical fertilizers, pesticides, and irriga-
tion water, The potentialities of the new varieties are 8o
high that they give us more hope to achieve our objective of
rapid increase in rice production in a shorter time than other-
wise, However, there seem to be some doubts expressed as to
how this introduction could be achieved on a widespread basis.
How fast can the seed multiplication proceed without endanger-
ing their purity? In addition to the difficult process of
distributing the new seeds, there are also the problems- of
assuring the presence of complementary inputs such as fertili-
zers and insecticides, of providing the extension support re-
quired to inform farmers of the necessary fertilizers and cul-
tivation practices, and so on. Given both the uncertainty and
the importance of the seed program, which will be the best
courge of action to ensure success in the multiplication and
distribution processes and in the coordination of the various
related activities?

Given the uncertainty of the seed program, we do realize
that the major short-run impact on food production might well
come via increased fertilizer use on older varieties. 1In
other words, we are considering a fertilizer saturation for
all portions of the rice economy. To achieve this rapid in-
crease in fertilizer use, several tactical questions come up.
First, what active role should be played by the private sector
in fertilizer distribution? We would like to see an expansion
of the private sector, but what are the means and actions to
encourage this sector? What should be the scale of the fer-
tilizer import program, when compared to other import needs,
to the effective demand for fertilizer in the countryside, and
to the problems of distribution?

With regard to insecticides, the problem seems to be rather
different. There are indications that insecticide usage has
been falling below BIMAS recommendations for some time. This
may be caused by the difficulty for the farmer to see a 10 to
30 per cent increase in production through the use of insecti-
cides than it is for him to recognize the 50 per cent or more
increase in production made possible with the use of fertili-
zers. This problem might be more severe with the newer varie-
ties due to greater foliage and a lack of inbred resistance.

In addition, maintenance of sprayers seems to be a big problem.
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As a result, sprayers break down faster than the normal 1ife
expectancy. Thus, to increase the absorption of production=-
saving insecticides, some new approaches may be necessary.
Probably a shift to aerial spraying or granule type insecti-
cldes may be the logical direction for the pest control pro-
gram. If such a shift is implemented, what then are the pos-
sible economic consequences?

We do realire the potential and need for a rehabilitated
and expanded irvigation system in many parts of Indonesia,
especially in Java. This is especially true when one consid-
ers that the new rice varieties appear to be much more demand-
ing in terms of controlled water supplies. We do put a higher
priority on rehabilitation than expansion. The only real ques-
tion at issue is how fast this work can be completed. For this,
we need a plan indicating the timing, the areas to be rehabil-
itated, and the concomitant dredging and erosion control nec-
essary in the catchment areas to prevent immediate re-siltation
with the consequent damage to the irrigation system. Another
aspect tc be studied is whether a system must be designed in
which the farmer must pay for the regulated water supply to
enable the local authorities to maintain the Just-rehabilitated
irrigated arcas. On top of it, a unitary control of water
management is probably a necessary condition for an efficient
water supply and development. We do hope that this workshop
can give us some specific suggestions with regard to the above
problems and to the directions of the water resources develop-
ment program,

Irrigation, fertilization, disease control, and the use of
improved seed varieties have only a limited effect on the pro-
ductivity of land if not accompanied by improved methods of
cultivation. In the past, the majority of inventions and
innovations which led to improvement in methods of cultivation
came from the farmers themselves. Even now, self-diecovery is
still important in contributing to improvements in methods of
cultivation. However, given the level of education of the
farmers, the scale of operation, their limited resources, and
their attitude toward risk, improvement of methods of cultiva-
tion will undoubtedly be a slow process. To increase the speed
at which new techniques of production are developed, an effec~
tive agriculture research program must be conducted. Again,
here, a plan for agricultural research is needed indicating
the timing and research areas which should be explored, con-
sistent with the national needs.

The emergence of commercial agriculture accompanied by an
increasing use of off-farm inputs in general raise the working
capital requirements of the farmers. The characteristics of
food farming in Indonesia in terms of scale of operation and
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- arketable surplus, require the farmer to rely heavily on
.redit for his financial expenditures, as such credit provides
the basis for increased production efficiency. To meet this
demand, an efficient rural credit system is needed to provide
credit timely with a convenient repayment program suited to
the money flow from the cropping cycle, and based on a reason-
ably simple procedure. Within this long-run strategy what are
the short-run tactics to meet the growing demand for credit in

the rural areas?

Increased agricultural production requires incentives to
farmers by decision makers, and a positive response of farmers
to thoge incentives. In this regard, the Indonesian government
has adopted the policy that price relationships should be such
that the use of fertilizer and other modern inputs will be
profitable to farmers. However, the problem we would like to
suggest for deliberation 1s whether the price relationship, as
adopted by the government, reflects the appropriate level of
the terms of trade for agriculture, and what are the specific
policy techniques that should be used to assure the profitabil-
ity of the new inputs? In other words, there seems to be a
conflict of interest in implementing this policy. Increasing
the terms of trade for agriculture might stimulate agricultural
production. However, such an increase, assuming that it were
possible to achieve, would add to the production cost dilemma
in the industrial and the estate sectors of the economy.

Another related aspect of farmers incentives is the uncer-
tainty he 1s facing at the time he has to make the decision.
The difference between the expected value of the increased out-
put and the cost of the use of new inputs is crucial in the
decision making of the farmer. To a large extent gain deter-
mines the farmers' incentive to use the new inputs. Consider-
ing the scale of operation of Indonesian food production, the
cash expenditure for the purchase of new inputs 1is relatively
large, especially when the farmers have to pay it in advance.
1t is true that under certain conditions the profit of such an
investment will be large. But the great uncertainties which
the farmer faces make the use of the new inputs a risky busi-
ness. At the time he must make the decision he knows for
certain only the price of the new inputs. Other factors such
as weather, soil response, and price of output, which determine
the payoff, are uncertain. Two steps which the government can
take to reduce this risk has been suggested and indeed have
major attractions. First, guaranteed prices of the output
eliminate one major uncertainty with regard to the monetary
payoffs. Second, gubsidized input prices to reduce the cost of
implementing the new inputs. Both raise the question of admin-
istrative frasibility. And put in the proper economic context,

84



both suggestions have wide repercussions on the country's de-
velopment effort, The second suggestion has certainly less

an impact (via cost) on the estate sector and hence on exports,
This question is at present one of the important issues. We
would appreciate it if the food workshop can give us some clue
with regard to the direction of the solution.

The increased use of new inputs and the expected increases
in output will require improved marketing facilities and pro-
cedures. In fact the more efficient the marketing institu-
tions perform their function, the more feasible will be the
program of increasing production through introduction of new
inputs, Our food marketing mechanism is far from efficient,
This is mainly due to poor conditions of the existing infra-
structure, the lack of standardization and grading, poor stor-
age and transportation facilities, and imperfections in the
market, Under such conditions the marketing systems could not
reflect changes in retail and wholesale prices at the retail
level. The adverse consequences of this type of inefficiency
1s known and need not be elaborated., The question which we
have in mind 1s what is the best marketing policy to be pur-
sued by the government to ensure efficlency in this sector?

So far I have discussed cnly the supply side of the food
problem. It is also of the utmost importance to look at the
food problem from the point of view of demand. One of the
causes of the problem of the food economy of Indonesia is the
differences which exist between the production and consump-
tion patterns. The policy implications of this problem are
either to change the consumption pattern to conform to the
production pattern, or vice versa,

There seem to be advantages to change the existing con-
sumption pattern. First, it would lessen the overwhelming
dependence of the population on rice. Second, it would reduce
the consumer's resistance to alternative foods in times of
rice shortages. Finally, if the substitutes are available in
the world market at prices much lower than rice, it would con-
serve foreign exchange. An attempt to substitute rice by corn
during the previous regime ended up in failure mainly because
it did not take into account consumer preferences., Recently,
however, there is some evidence which indicates that consumers
would indeed accept wheat grains if and when there are sizable
price differentials in their favor. Since wheat flour can be
obtained at much lower prices than rice, there is a possibility
of importing it in sufficient quantities in order to keep their
prices low. We would appreciate the views of the participants
of the workshop on this subject and also would invite infor-
mation on this matter as has been experienced elsewhere.
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SCIENCE AND NATIONAL INSTITUTIONS
by
Dr. Frederick Seitz, President,
National Academy of Sciences

The topic I have chosen for my address is related to the
two working groups of our Workshop on Food with which I am
asgociated, Groups VII and VIII, which are concerned with the
role of institutions in solving problems. What I would like
to do is to discuss briefly both the importance of institu-
tions in a nation and the need of maintaining the flexibility
of institutions. I will then give a brief description of the
way in which the National Academy of Sciences has operated
over its 105 years of history, not because it would necessari-
ly serve as a model for Indonesia, but because I do know its
history which may be of interest to you since the Academy has
on the whole maintained its productivity and flexibility over
the years.

The first and most important matter to achieve in plan-
ning and developing both programs and products for a nation {is,
of course, a successful and stable government. Many factors
contribute to such stability. 1In part it is tied to tradition,
but in the main, it is related to the success of the govern~
ment in handling the problems of the people. One of the im-
portant roles which the government can play is that of insti-
tution building. Institutions and people cannot be separated.
The success of any nation in handling its problems depends
basically upon the capacities, skills and the organization of
the people. On the other hand, a good pattern of institutions
within which the people can work provides many advantages
since it provides organizations through which individuals can
channel their talents. Institutions can provide continuity
during a transition from one administration to another. They
can provide organizations, such as committees, which may be
able to work on issues and problems over a long period of time
even though the individuals on the committees change for one
reason or another. As I sald earlier, the pattern of institu-
tione that a nation has is by no means unique. A given pat-
tern may be good for one people, but unsuccessful for another.
The institutions may be public or they may be private. A
great deal depends on the history of the country and on the
problems which it faces.

It 1s highly important whatever the pattern may be, how-

ever, that the institutions remain flexible because the pro-
blems which nations face differ from one era to another, from
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one generation to another, often varying over a much shorter
period, Perhaps five years is the unit of time on which one
should measure the scale of change. If, for example, I ex-
amine the course of events in my own life, I think I can say
there has been a major change in the issues confronting my
own country about every five years. I believe that is not
unusual for most nations in the world.

Before turning to the detailed history and programs of
our Academy, I might say a few words about the overall struc-
ture of the society in the United States, since our Academy
operates within that framework, Our country, Or our soclety,
is composed »f an admixture of private and public enterprises.
The most important of the public enterprises in a sense are
those of the Federal Government, although I do not wish to
underestimate the importance of work at the community or at
the state level, On the whole, however, I will focus on the
federal level in discussing public matters since our Academy
is linked with our Federal Government,

Historically, the private institutions, both those which
are intended for profit and those which are not; for example,
the private philanthropic foundations, play an exceedingly
important role. In fact, 50 odd years ago when I was born,
the private institutions were on the whole far more important
than the public in controlling and governing many facets of
our society. It was true then that the attitude used by the
United States, except perhaps during periods of war, was that
the government governs best which governs least. The great
depression, however, made Lt necessary to change this pattern,
The private institutions proved incapable of dealing on their
own with the economic problems of the depression., The govern-
ment began to play a more and more important role, and today
it is essentially the center about which most activities re-
volve.

I wish to emphasize, however, that both private industry
for profit and the private not-for-profit organizations, such
as The Rockefeller Foundation and The Ford Foundation, still
play a very great role and undoubtedly will continue to do 8o
for a long period of time. For one thing, somevhat over one-
half of the taxes that are needed for the Federal Government
are raised from the private {ndustrial sector. That being
the case, one cannot underestimate the importance of private
activity for profit.

The Federal Government has three main divisions: the

Executive Division under the President, which contains the
agencles designed for various purposes, as is the case in most.
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governments; the legislative side; and finally the Jydicial
side., I will have practically nothing to say about the ju-
dicial side, although of tourse, it is important for soclety
as a whole,

Most of the executive agencies have scientific compo-
nents. The agencies are, for example, the Department of
Agriculture; Department of Defense; Department of Health,
Education and Welfare; the Atomic Energy Commission; the
National Science Foundation, which is very important for the
academic scientists; the Space Agency; Commerce; Interior;
Transportation; and recently a new one for Housing and Urban
Development. Each has its own scientific officers and scien-
tific program. They vary a great deal; for example, some of
the agencies like Transportation are only beginning to de-
velop their scientific structure. With the passage of time,
however, the role of science, pure and applied, grows in all
the federal agencies. The various agencies have individual
advisory structures, consisting of both internal and external
advisory groups, That is, they bring in citizens from pri-
vate life to help in planning their programs, There is lit-
tle uniformity among the agencies. Much depends upon the
history of the agency and the problems that it faces. With
the help of advisers, the agencies develop programs for var-
ious types of sclientific work and evolve the corresponding
budgets. The proposed programs and budgets are then trans-
mitted to the President of the United States, who analyzes
them with the help of staff. In our present governmental
structure, there is an organization on the executive side
known as the Bureau of the Budget, which attempts to monitor
which programs are acceptable, keeping in mind to some ex-
tent past decisions. The Bureau of the Budget is flexible,
however, and the decisions of the past do not necessarily
govern the future.

The President has a number of advisers to help him ana-
lyze the budgets presented to him by the agencies., About ten
years ago he added a Science Adviser to this'structure, the
.present Science Adviser being Dr. Donald Hornig. His Deputy,
Dr. Ivan L. Bennett, will be in Djakarta toward the end of
the week. The Science Adviser to the President has, in turn,
an advisory committee, the President's Science Advisory Com-
mittee, composed of 18 individuals who serve for three-year
teras., In addition, the Science Adviser has a staff which is
grouped in an organization designated the Office of Science
and Technology. It is not large, being composed of only about
20 people. As the President of the National Academy of Sci-
ences, I serve in an ex officio way on the President's Science
Advisory Committee.
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The President's various advisers examine the budgets and
programs presented to him by the agencies, suggesting modifi-
cation. The results are then transmitted to the legislative
side, that is to the Congress which has two houses; namely,
an upper house, or Senate, and a lower house, the House of
Representatives. Both houses are organized into committees
which examine portions of proposed programs. The committees
in turn have many advisers, consisting both of full-time staff
and outsiders who may be asked to give testimony. The Con-
gressional committees ultimately decide which of the Presi-
dent's programs they wish to approve. Needless to say the
vital question of money enters into decisions. The programs
which are approved are passed back to the President for final
acceptance or veto.

Let me describe the National Academy of Sciences and try
to give you a picture in a general way of the role it plays
in this machinery. 'Until the United States obtained its inde-
pendence as a colonial gpation in 1776 there were essentially
no institutions devoted to science that could in any way be
called central. There was one regional academy, if you wish
to call it that. It was created in 1740 in the city of Phila-
delphia by Benjam{n Franklin, one of our great colonial states~
men. He decided that the Commonwealth of Pennsylvania, which
was then essentially a sea coast community, needed an institu-
tion to help it in the scientific planning of pure and applied
work and he helped to create the American Philosophical Socie-
ty which still flourishes. All the other institutions were
éreated after 1776. As a matter of fact, there were no feder-
al institutions devoted to pure or applied science for nearly
100 years. The institutions which were created were, in the
main, regional. For example, New England, the northeastern
region of the country, decided it needed an institution some=-
what like Benjamin Franklin's Philosophical Society and in
1790, just a few years after our war of independence, created
the American Academy of Sciences in Boston. It is still ac-
tive and handles some national affairs but in the main is a
regional academy dedicated to conducting scholarly work,

Between 1790 and the middle of the next century, essen-
tially no federal institutions related to science were created
for complex reasons. In the early part of our history, in
which there was great expansion into the virgin lands of the
West, there was too much interest in practical affairs to sup-
port the view that science could play an immediately important
role in national life. We faced the typical problems of a
frontier country. As time went on, another obstacle developed,
namely, the growth of sectionalism. The United States, as the
name suggests, was originally a federation of nearly autono-
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mous states., Many of the states felt that the federation
should be weaker than the individual states, and as a result,
strongly resisted the creation of centralized institutions.

If they were proposed, the legislative bodies would veto

them. As you know, we ultimately had a very great civil war
over the relative importance of State and Federal Governments.
Indeed, our Academy came into being in part as a result of
that struggle.

There is one very important exception to the statement
that we had no federal institutions for ascience before 1850
which shows how important foreign aid can be in the evolution
of the life of a country. In 1826, an excellent English
chemist, James Smithson, who was a member of th. Royal
Society of London, and a close colleague of John Dalton, who
proposed the atomic theory of the elements, decided for com-
plex reasons that he would leave a fortune which he had
inherited from his mother to the United States to found a
federal institution for science that he hoped would be named
after him, It was quite a great fortune by the standards of
the day, being about half a million dollars and probably the
equivalent of, let us say, 25 million dollars today. The
money arrived as gold in barrels in 1836, but because of the
difficulties encountered in establishing federal institutions,
our Congress debated for over ten years whether or not it
would use the money to create such an institution. Only in
1846 did 1t decide to create the institution now known as the
Smithsonian. That organization now plays many roles but it
is, 80 to speak, the father and the mother of many other
federal scientific institutions wiich followed. The Congress-
men were additionally wise, for they picked one of the most
creative American scientists of the last century, Joseph
Henry, to head it. He served in office for over 30 years
using the resources and the opportunities almost as well as
one could hope. Thus our first institution was essentially a
gift from abroad, reluctantly received, but finally accepted.

vur second federal institution was the National Academy
of Sciences which was created in 1863 in the middle of the
great civil war of which I spoke. Three currents flowed
together to create our Academy. First were the government
officers who felt they needed a body that could advise them
from time to time on matters of applied science. This was
particuarly important in time of war. Second was the Congress,
which recognized it had been slow in creating institutions.
In particular, Senator Wilson of Massachusetts took consider-
able initiative in working with others to frame a charter for
the Academy. Finally, there were the scientists working in
Washington during the war.
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The three groups joined in deciding to create a private
organization with a federal charter which would permit it to
work in partnership with the government. The charter, which
is very simple, states that the Academy should be available
whenever called upon to give advice to the government on
matters of pure and applied science. The framers placed
the additional restriction on the Academy that those who gave
their services should not be paid for their work. One could
pay incidental expenses, such as travel and staff salaries,
but those who serve as advisers under the auspices of the
Academy, as is true of the group assembled here today, are
not paid for their services, only for their travel and living
costs. One might debate whether the restriction was wise,
but I believe it has had an important effect over the history
of the Academy since it brought to our service those who wish
to work in the public interest out of a sense of idealism and
not for personal wealth,

Originally the Academy had 50 members, who, it was ex-
pected, would be the principal advisers. They were permitted,
however, to decide how large the membership should grow in the
future, Today, we elect 50 members per year and ten foreign
associates. The overall body has grown from 50 to 800, If
the number elected per year is maintained at 50, the size will
eventually grow to about 1500, depending upon the effective-
ness of modern medicine, since members serve for life.

Until World War I, the elected membership, which was
about 200 inel914, served as adviser to the government on
many problems. In that 50-year period the world moved some-
what more leisurely than it is now. The problems came in at
the rate of perhaps one or two a year 80 that the pattern
was fairly adequate.

In the meantime, however, the United States became a
heavily industrialized nation. As a result, the problems
which arose became much more sophisticated. Moreover, the
body of available scientists, physicians, engineers, and
others who could give advice grew. By the time of World
War I, a wise group of leaders decided that the old pattern,
which depended entirely upon the services of the elected
members, was out of date, and that one should broaden the
base of advisers. As a result they created in 1915 a new
body within the structure of the Academy, a body which grew
to be the main advisory structure, namely, the National Re-
gearch Council. I wish to emphasize that it is part of the
Academy, and works under the same guiding rules; however,
many individuals who are not Academy members serve in it,
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. The National Research Council was so effective in hand-
ling the problems of World War I that the government asked.
the Academy to continue it permanently. Today about 6,000
scientists, engineers, physicians, and others serve on some
400 advisory committees which are part of the National Re~
search Council. The group here today is in a very real sense
a part of this large body.

About 800 full-time staff members serve the 400 commit-
tees; about one-third of the staff are professionals. 1I
would like to emphasize that about 80% of the work is a re-
sult of individual requests from the Federal Government. 1In
the course of the year we examine something in the order of
500 individual proposals for study. The Federal Government
pays for the studies on a project basis, so that I must sign
many contracts.,

The other 207% of the requests for study originates either
in regional organizations or in private organizations such as
The Rockefeller or The Ford Foundation, or in not-for-profit
federations or industrial groups.

The studies range over an exceedingly broad field. There
are, for example, many in medicine. We may on the one hand
make a study of the preservation of blcod plasma or as happen-
ed recently, may be asked to make a study of the effectiveness
of all drugs licensed between 1938 and 1962. 1In 1962 the pat-
tern of licensing drugs was changed because or the birth de-
fects produced by thalidomide. The governmerit needed a body
to study the drugs licensed earlier under the type of shielded
circumstances we can provide. I might add that our Academy
operates the clinic in Japan that studies the individuals
exposed to the radiation of the atomic bombs in 1945. Some
20,000 Japanese citizens are given clinical study each year
in that clinic. A great deal of significant medical informa-
tion on the population is available. Of course, much of the
medical information has value beyond issues related to expo-
sure to radiation.

There is a Division of Biology and Agriculture which
played a role in the organization of this meeting. Within {it,
for example, is a Food and Nutrition Board, as well as a
group which studies the effects of pevticides. The latter in-
volves both those who are interested in the coriservation of
nature and those who are interested in increasing agricultural
production. Closely reiated to this is a group that examines
the amount of pesticide that is permitted in food.
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There is a large Division of Engineering working in many
fields. It is, for example, deeply involved in transporta-
tion. One of its Boards has worked with the Federal Govern-
ment since 1919 in planning the federal highway network.

There is a Division of Physical Sciences. One of its
comnittees, the Space Science Board, is the principal outside
adviser on the national space program. It has helped the
space agency plan the scientific program for over ten years.
The Division has also helped analyze the opportunities avail-
able in various fields of science, such as that devoted to

high energy physics.

There is a Division of Earth Sciences which works on
problems of geology and oceanography and a Division of Mathe-
matical Sciences which has helped guide, for example, the
development of computers.

We have a Division of Behavioral Sciences that originally
worked on very specialized groups of problems including those
related to determining the aptitude of individuals for special
tasks. It now extends its activities much more broadly, how-
ever, social scientists, political scientists, and economists

being involved in its programs.

There is an Office of Scientific Personnel which spends
some of its efforts analyzing educational programs and the
careers of professionally educated persons. It also handles
the selection committees for many of the federal educational
feilowship programs. Groups of university professors come
together annually to analyze the qualification of those who
apply for federal fellowships. They place the applicants in
sequence of preference to assist the agencies !n deciding
on the distribution.

And last, but not least, we have an Office of the Foreign

Secretary, which develops our foreign programs. The Office
has conducted and participated in many workshops. )

Let me give you one example of the sense of vitality
which we have attempted to maintain, since I wish to stress
how important it is that the institutions which work within a
nation maintain flexibility. Our government had a long estab-
lished policy which nade it essentially impcssible for indivi-
dualg in the government service to participate officially in
programs which involve family planning. The topic was in
effect taboo. Members of the Academy felt, however, that this
was incorrect because family planning represented an issue
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which deserved the official attention of our nation in a
period of rapid worldwide population growth. As a result,

we created a Committee on Science and Public Policy with the
explicit intention that the Committee would not walt for
issues to come to it as a result of requests but would initi-
ate on its own, and, in a relatively conservative way, studies
and programs. The first program that it undertook related to
the issue of world population. In 1963 it issued a report
bearing the title, "The Growth of World Population." 1In it,
the Committee recommended that the United States Government
recognize the importance of this issue and be prepared to
help other nations that might come to our government for
assistance in the field of family planning. The report, which
was supported entirely by private money, had the effect of
changing the attitude of our government so that now it ‘is
acceptable for our federal agencies to give attention to
family planning. The Committee on Science and Public Policy
has continued its work in the. intervening years usually
handling two or three issues a year in which it acts as an
initiator. :

In another direction, I discovered when I took office in
1962 that the engineers in our country were not very happy
about their relationship with the Academy. Although engineer-
ing was an integral part of the work of the Academy from the
start, and although we had many engineers among our members,
the profession as a whole felt it was not strongly enough
represented. As a result of many discussions with the engi-
neering community, we decided at the end of 1964 that we
should create under the terms of our original charter of 1863
a second Academy that would be affiliated with us and yet
autonomous. Thus, we created at that time a National Academy
of Engineering which selects its own members but works with
the scientific Academy in the planning of the programs of the
National Research Council. At the present time the new
Academy has a membership of about 250. It will presumably
grow to about 1,000, being tied to us and yet autonomous.

Last year we responded to a feeling that there was need
for a body in our country which could advise on the social
problems associated with medicine adequately. There are pri-
vate bodies like the American Medical Association, which speak
for the professional physician, but are not designed to help
the government on a broad basis in planning the socially
important programs, such as medical education, which is ex-
panding very fast, or the rendering of medical service to the
poor. In searching for a way of dealing with this, we have
created a new structure within the structure of the Academy
of Sciences, namely, a Board of Medicine. It has 24 members
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and has -held about six meetings to date. About one-half are
men trained in medicine, whereas the others rre specialists
in the social sciences and economics who have a profound
interest in the social aspects of medicine., They have begun
to evolve a pattern of programs which they will present to
the government. It may one day become a National Academy of
Medicine which will be affiliated with our Academy, much as
the Academy of Engineering is.

T might mention that among the requests that come to us
for advice are some originating in the Congressional Commit~-
tees. At several times in our history Congressional Commit-
tees have turned to us for assistance; however, we have now
evolved a pattern whereby the Congressional Committees can
approach us on a more or less continuous basis. The manner
in which one provides advice to the legislative branch is
very different from that used in advising the executive agen-
cies. Congressmen usually prefer having a freedom of choice.
They do not like advice which is too circumscribed and removes
their freedom of decision. Since they are the representatives
of the people who elect them, they prefer to be left with an
alternative choice.

Let me close by saying that our Academy, a private orgas
nization, has learned over a century to play out its advisory
role in many different ways, working in the public interest
through a variety of channels.
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CLOSING ADDRESS
by

Dr. Soedjono D, Pusponegoro
Faculty of Medicine, University of Indonesia

Ladies and Gentlemen:

It is with great pleasure I put forward my general re-
marks concerning the Workshop on Food.

Firstly, it has been the first time that Indonesian
scientists have met thelr foreign colleagues to discuss in
a sclentific way the major aspects of food in Indonesia.
The discussions, which were held in a friendly atmosphere,
resulted in practical recommendations to accomplish break-
throughs; recommendations in the framework of the Indonesian
Five-Year Development Plan; recommendations for long-term
planning; and research projects which are needed to solve
the various problems,

Secondly, the Indonesian scientists, who are mostly
young, have had the opportunity to discuss the various
problems with their more experienced counterparts. It is,
therefore, a fact that this Workshop held in Djakarta has
greatly contributed to the creation of a more academic and
scientific atmosphere in Indonesia, and the contacts al-
ready established through the Workshop have to be maintained,
either personally or through LIPI,

Thirdly, the recommendations made by the Workshop on
Food will be presented tomorrow morning to President Soeharto
in the form of a summary.

But the work is not finished yet. The final report will
be drafted and reviewed by a small group of Indonesian and
American participants, and this will be finished next week.
This draft report will be distributed among all Chairmen and
Co-Chairmen for comments and revisions, after which the final
report will be published. In the meantime, LIPI will discuss
the recommendations made by the Workshop with BAPPENAS.

It is my pleasant duty indeed to thank all participants

for their tireless efforts day and night to make this Work-
shop a success for the benefit of Indonesia. Thank you,
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CLOSING ADDRESS
by
Dr. H. F. Robinson, Vice Chancellor,
University System of Georgia

I want to thank all of you for the tremendous efforts you
have given to the tasks of the NAS-LIPI Workshop on Food.
You have convinced me, and all of us visiting Indonesia, that
if certain basic requirements can be provided, you will pro-
vide the maximum individual contributions toward a solution
of the problem of food supply. Your vigorous and dedicated
efforts put forth here will serve as examples to others in
work on the solution of these problems so important to Indo-
nesia. We have had a wonderful working relationship with
our Indonesian colleagues, and I want to thank you from the
bottom of my heart, because whatever has been accomplished
is due to your efforts.

It has been heartening to see how all of you have worked
together, trying to come to conclusions regarding approaches
to the solutions of these problems. It was very evident that
if the problems could be solved, you were going to find the
solutions. The best minds of the nations represented were
working together on the important questions. We have had
most open, frank discussions. You have supplied us with the
best available information on the subjects we were discussing.
There has been no reservation in attacking the problems in
their various forms, and I think the limitation of time is the
only factor that will 1limit the quality of the report to be
prepared.

There will be many benefits derived from this workchop
beyong the written report. The friendships made here will
result in further contacts with those of us from the United
States, the international agencies, and from Australia, Japan,
and the Netherlands. We hope we will be called upon by our
Indonesian colleagues for help and advice through correspon-
dence, by invitations to return, by requests to help with stu-
dent arrangements, etc., and this is as it gshould be. This is
the follow-up that is necessary, and may well be the most im-
portant development and contribution that will come from this
conference. If it is, good; because after all the National
Academy of Sciences is principally interested in the develop-
ment of science, and here it is the science related to the
food problem of this country. My plea is that you do call
upon us and let us call on you as neighbors from abroad. This
is a very important relationship that we have established. We
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hope to come back, but if we do not, our thoughts will be
with you.

At this time, I want to especially thank Professor Sar-
wono for all that he has done as we have worked with him,
Professor Soedjono, Drx. Didin, Miss Sjamsiah, and all of
their staff. We are especially grateful to Mrs. Sarwono and
Mrs. Soedjono for the delicious luncheons they have arranged
for us each day.

Let me again say that it was a great experience to work
with Dr. Ivan L. Bennett, Jr., a fellow Georgian, on the
PSAC Report. Dr. Bennett, Chairman of the famous Department
of Pathology at Johns Hopkins University, is widely recog-
nized as an authority in his field of medicine. It was his
major contribution to science and his leadership abilities
that led to his appointment as Deputy Director of the Office
of Science and Technology. 1 know he is going to tell you
how pleased he is with what we have been trying to do here
at the Workshop. His presence here demonstrates his great
{nterest in the problem of food supply and in seeing that
the PSAC Report becomes more meaningful to you. I am happy
to have Dr. Bennett bring his remarks to you. Thank you.

100



CLOSING ADDRESS
by
Dr. Ivan L. Bennett, Jr., Deputy Director,
Office of Science and Teclnology of the
Executive Office of The President

Ladies and Gentlemen:

First, I would like to read a Message from the President
of the United States to the U.S.-Indonesia Workshop on Food:

"I am greatly heartened by the assembly of
distinguished scientists under the auspices
of the Indonesian Institute of Sciences and
of the American National Academy. of Sciences
to participate in a workshop on food produc-
tion in Indonesia.

"As 1 stated in the preface to the report
which 1s serving as the basis for your
discussions, the world food problem is one
of the foremost challenges of mankind today.

"Experience in our country and that in other
countries shows that increased agricultural
production is within the capacity of modern
science. The problem cannot be solved, how-
ever, unless each nation reaches a considered
judgment on the course that it is to pursue.

"1 congratulate and thank all of you for devot-
ing your talents to this vital igsue and ex-
press my earnest hope for a fruitful outcome
of your deliberations."

It is. of course, a particular privilege and pleasure for
ne to be here today at the summary session of this joint effort
to apply to Indonesia's food problems the principles set forth
in the report which was prepared at President Johnson's request
by his Science Advisory Committee (PSAC), with the help of many
of the Americans present in this room. As a member of PSAC, I
was given the assignment of chairman of the Panel on the World
Food Supply, quite unexpectedly, during a visit to watch the
launching of a Gemini Space Flight at Cape Kennedy. Little did
I dream that the task would take me from Cape Kennedy to Dja-
karta in less than two years!
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1 am sorry to arrive so late, after most of your work has
been done but, knowing that Dr. Robinson was here and knowing
what a "slave-driver" he is, I was confident that the work

would be done.

The values of this workshop conference are many but one,
especially, I would emphasize. It brings together scientists
and specialists of many types to discuss a complex problem.

To be successful in any science today requires specialization
in one's discipline and specialization inevitably leads to iso-
lation from others as we become concerned with our own narrow

gsector of endeavor.

But the important problems in today's world are interdis-
ciplinary. Merely to define the problem of food and popula-
tion and to put it into perspective requires multidisciplinary
efforts. To implement programs to solve it will require the
same crossing of traditional boundaries and categories of know-
ledge. This, I believe, is something that we are only begin-
ning to realize--not only in Indonesia--but in the U.S. and all
over the world. The brief summary which I will give of the
status of deliberations here reflects this linkage of disci-
plines as well as the cultures of different nations. The tone
and the direction of the summaries indicate clearly that you
have opened your hearts and your minds as you have thought
about and discussed these problems together. They reflect the
attitude described by George Bernard Shaw when he said:

"Some men look at things as they are and ask,
why? I look at things that have never been
and ask, why not?"

Briefly, the thinking of the Working Groups is running
along the following lines:

Working Group I: Population, Food Needs and Nutrition

The continued imbalance between birth rates and death rates
has serious long-range implications for the nation's food
programs. The current population of 117 million when pro-
jected to 1991, using growth rates of 2.0, 2.2, and 2.5%
would give an expected population of 204, 223, and 235 mil-
lion respectively. These projections clearly indicate the
urgency of initiating a nation-wide ;rogram of family plan-
ning aimed at reducing the growth rate below the present
2.67% level.

The nation now faces a serious food problem. To meet it,
the Government should develop a National Food Policy and
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a National Food and Nutrition body should be created to
stimulate coordination and to facilitate implementation
of all food and nutrition programs. Scientific advice
could be provided by LIPI, thereby aiding the nation to
mobilize its scientific and technical capzcity in fur-
thering these programs.

Working Group II: Intensification of Production: Soil,
Water, Fertilizer, and Improved Agri-
cultural Tools

Prospects for an immediate step-up in food production are
substantially better by intensification on the hectares
already under cultivation than by extension into new,
untried hectares in islands outside of Java. This is pos-
sible 1f thec proper combination of practices is applied,
including improved plant varieties, the right fertilizers
in adequate amounts, adequate water control, and adequate
control of weeds, insects, and diseases.

Inputs, particularly of fertilizers, will have to be
increased. Most of this will have to be imported in the
near future, although Indonesia has the iav materials for
eventually manufacturing its own nitrogen fertilizers.

In time, Indonesia will need to extend farming onto soils
not now used for crops. Research, surveys, and pilot
trials, therefore, need to be done in the new areas to
develop production technology adapted to these soils and
other environmental characteristics.

Working Group III: Intensification of Production: Food
Crops

On the basis of information now available, it appears pos-
sible to double rice yields under favorable conditions.
This will require the rapid multiplication and use of the
new varieties PB-5 and PB-8, large quantities of fertiliz-
ers, and the use of chemicals for pest and disease control.

Maize is grown under conditions not directly competitive
with rice either during the dry season or in areas where
rice is not grown. Improved compceites have been develop-
ed which have the potential of inc.’easing yield by at
least 100 per cent. An increase ot this magnitude will
satisfy the maize requirement for the expanding population
and offers promise of the development of a significant
export market.,
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Extensive research will be required to develop more

suitable varieties of pulses and more efficient manage-
ment practices for these crops. These problems can be
solved but hopes for market improvement during the next

five years are rather dim.

Production of cassava and sweet potatoes is adequate for
current needs. Production of either crop can be substan-
tially increased by adequate fertilization.

Working Group IV: High Protein Foods, Animal Food

The present direct contribution of poultry and eggs to
the nutrition of rural populations is negligible--less
than two grams of protein per person per day from poul-
try and all other meat combined--and not likely to in-
crease appreciably in the near future.

With regard to milk there is no foreseeable improvement
in its production which will affect the rural population
significantly, although an effort ghould be made to im-
prove the quality of present milk animals and milk sup-

ply.

Substantial capital will be requlred to increase the
marine fish catch appreciably. To achieve increased
protein from fish, primary attention and assistance are
recommended for fresh water pond fisheries and for com-
bined rice and fish culture. Growing fish in small home
ponds is feasible and highly desirable.

The fortification of corn and rice is not feasible for
Indonesia, but wheat flour (which is mainly imported)

.should be fortified before shipment with 0.2% of 1-ly-

gine as well as thiamine, riboflavin, niacin, calcium
and iron. Corn should be genetically improved in pro-
tein quality by the introduction of one of the genes
opaque-2 or floury-2 into locally adapted varieties.

Since the land requirements and return to the farmer are
approximately the same for soybean and peanuts, priority
ghould be given soybeans because of their higher nutri-
tiye value and extensive use in Indonesian diets as
"Tempe" and "Tahu."

And, the use of coconut protein for huzan feeding should
be actively explored. There appears to be little pros-

pect that commercially produced protein-rich new beverages
can contribute significantly to meeting the protein needs
of the rural population of Indonesia within the next five



to ten years because of lack of purchasing power.

There is likewise no Prospect within the next decade that
single-cell protein from yeast or bacteria will be practi-
cal for Indonesia.

Working Group V: Processing. Marketing, and Utilization
of Food

The primary objectives in the area of preservation and pro-
cessing of foods are to prevent much of the loss that now
occurs, and wherever possible, to provide more palatable
foods. 1t is recognized that processing must be kept at a
minimum, consistent with these other objectives, in order
to hold down the costs. It is generally accepted that

air drying is the cheapeat form of preservation and it is
therefore recommended that small drying units be estab-
lished at the village level and that a study be made of
the need for, and feasibility of, larger drying units at
some of the market centers.

A new efficient method of pProcessing rice, known as the
"Riviana" process, has been Patented in the United States
and could usefully be investigated.

Rice marketing has been the subject of intensive discug-
sion, but this is a very involved and complex area involy-
ing the whole economy of the nation and, therefore, further
studies will be needed before recommendations are forthcom-
ing.

A new type of corn product, developed at Jogjakarta, will
sell for a lower price than rice, and the cooking methods
are much the same. The small pilot plant which is present-
ly in operation has a potential capacity of five tons per
day. '

If soybean production is actually increased, there are
several processes available to utilize the soybean in the
human diet very effectively--whole-fat flour and soy milk,

With regard to the marketing of fish, the following needs
are seen: (1) a need for a more dependable source of ship-
ping; (2)-more sources of salt, and in closer proximity to
the fishing-processing areds; (3) a faster drying method
to reduce spoilage; (4) some source of ice for the fresh
fish industry; (5) a definite improvement in the marketing
organization to eliminate delays and costs; (6) the possi-
bility of developing the shrimp and tuna fishing areas for
export,
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Working Group VI: Production Incentives and Use of Techni-
cal Inputs

The group recommends that major support must be given to
research programs directed specifically to raising the
yield potentials of the basic food crops in specific loca-
tions.

The rate of adoption of output-increasing technology by
farmers is directly dependent on the relationship between
product prices and the costs of inputs. Indonesia has
adopted a very favorable policy with respect to the price
of stalk paddy related to the price of fertilizer. It is
absolutely essential that this favorable cost/price ratio
not be eroded by inflation. Similar incentives need to be
developed for other domestic food and export crops.

Investment in bqth general education and in specialized
technical education in rural areas is necessary to real-
ize the potential returns from new technology.

The effectiveness of production incentives also depends on
the local availability of the biological and chemical in-
puts embodying the new technology and on a marketing system
which efficiently relates prices at farm and market levels.
It is the impression of the Working Group VI that both in-
put market and product market fail to meet the tests of
technical efficiency or pricing efficiency et ths. present
time, although a number of steps have already been ‘taken

to improve market performance.

Working Group VII: Biology Basic to Agriculture

By far the most important recommendation to come from this
working group is that urgent attention must be given to
erosion control.

The next recommendation sounds like the type that comes

to my own office in Washington almost every day--'The
panel also placed emphasis on lack of coordination and
poor communication in all scientific (as well as adminis-
trative) endeavors and strongly recommended simplification
of organization patterns, including elimination of dupli-
cate or multiple charges for the same affairs."

Specific research areas arranged according to their prior-
ities were determined to be:

1. breeding of soybean and peanut varieties and
selected species of fresh water fish



2. plant nutrition (primarily N and P)

3. biology of rat

4. biology of weeds

5. climate understanding and weather forecasting
6. ecology of shrimps

7. human ecology

Working Group VIII: Institutional and Personmel Development

1. It is important to intensify the role of the univer-
sities and notably the institutes of higher learning in
the agricultural field.

2, The working group recommended holding a number of
symposia and courses in the center and in the provinces
dealing with development strategy and development admin-
istration.

3. It recommended specific focus on "package programs"
combining the optimum use of material and hunan resources.

4. It also recommended that a Joint Indonesian-U.S, scien-
tific team of high caliber study the needs for stronger and
better coordinated research and report to the Government.

5. The large areas of tidal swamps should be investigated
and assessed for the feasibility of future expansion of
cultivation, especially of food production.

You all realize, of course, that the final fruits of the
efforts that will emanate from this conference will benefit
future generations more than this one. 1In other words, we are
helping to construct the future. I have Just come from Europe
where my trip was delayed by the disruptions caused by the
"revolt" of University students and related events.

i¢ 18, perhaps, understandable that young people, at this
time in history, are discontented and bewildered in every coun-
try on earth. 1In this so-called cybernetic age, more and more
of them feel that they are being given out-dated educations and
sent forth into a world that seems to understand them no better
than they understand the world, They feel, rightly or wrongly,
that they are caught between the "computers" and the "bureau-
crats'--whether in private management or in government.

During these past few weeks, the rapid turn of events all
over the world should make us begin to wonder if we have been
mistaken in not listening to what poets have been telling us
for many centuries--that there is no such thing as an "adult"
world. 107



As the English journalist, Peter Lennon, wrote recently of
the student revolts in Europe:

“youth is reckless, generous, and valuable, but
the world of wise, mature, and organized adults
for which youth is supposedly a preparation does
not exist."

Indeed, the accelerating rate of change in the lives of all
people, largely the result of modern technological advances,
has made change the permanent condition of world society--and
we find ourselves, as "adults," lacking the ability to grasp
the essentials of what we have wrought. We are only beginning
to learn how to plan for the future--the future which demograph-
ers and economists are now able to delineate with almdst mathe-
matical certainty. That is, they can forecast what needs will
be and what will be required to fulfill these needs, but we
have not yet learned to grapple with the problem of long-range
action to meet these requirements. Politics and politicians
(the most realistic of men) until now, have been concerned with
the short-term, the quick "pay-off," the expediency of giving
the appearance of concern and action rather than the more exact-
ing and demanding task of setting goals and undertaking programs
that may actually achieve these goals.

There i8 a common saying in Washington: 'You can't be a
statesman unless you are elected."

In "Tancred," the great British statesman, Disraeli, wrote
that "a majority is always the best repartee.," But a majority,
we are finally beginning to realize, is not always an articula-
tion of the best politics. The survival of Barabbas, the thief,
and the crucifixion of Christ were determined by a vocal refer-
endum and a majority persecuted Galileo, burned Joan of Arc at
the stake, and executed Sir Thomas More.

The history of human progress is, in large measure, the
history of thoughtful, dedicated minorities who have been able
to gain acceptance of their views by the majority of citizens--
mainly by converting statesmen and politicians to their way of
thinking and leaving it to them to persuade the majority. While,
in the last analysis, politicians depend upon the majority for
their power, they are where they are because they have mastered
the difficult "art of the possible."

Fortunately, there is no finality in simple politics be-
cause the important and basic issues of today cannot be set-
tled by mere head-counting alone. This is why the one area of
human enterprise that will never be usurped by computers is
politics. There are no "digital absolutes' and few of the
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urgent and tormented problems of our times and of the future--
including that which concerns us, the imbalance of food and
populatioi., can be reduced to elementary formulas that can be
responded to unthinkingly or mechanically.

It is one thing for New Zealand t® settle the question of
racetrack betting by a referendum or for Napoleon III to have
himself awarded the title of Emperor by holding .a popular
vote--these are simple, relatively unimportant problems. But
the larger and more complex problems faced by all nations are
problems whose simultaneous solution is impossible because the
resources to solve them all at once are not available to any
nation. This hard and unyielding fact makes it mandatory to
plan and to set priorities--to be practical. The issues are
increasingly complicated and cannot be decided merely by bal-
lot and the problems are also of a type that makes it almost
impossible to explain them meaningfully to an entire elector-
ate--because of the apathy and low horizons of desire that
characterize electorates everywhere.

The most dangerous result of the unrest which seems to be
sweeping the world, developed and deveioping, can be a reac-
tion by governments who retreat back to conventional wisdom,
to the conservative, comfortable, and largely ineffectual
ways of doing things, confusing the stubborn problems that
cannot and will not be solved with those equally stubborn
problems which can be solved. This means indecision and pro-
crastination; because to choose priorities and to set in mo-
tion programs to implement them is to commit oneself public-
ly. While such a comnmitment, if crowned with success, brings
great credit, if the choice is wrong or if the choice 1is right
and the program fails for other reasons, the blame is also
great and is sharply focused on he who made.the choice. Be-
cause success may take a long time and failure may not require
as long, it becomes difficult to make the political decisions
so all-important in meeting the growing problems of a world
which is, quite literally, being remade by technology every
decade or two.

Prime Minister Pompidou of France, in discussing the lia-
bilities to the politician of national policy decisions has
said:

"here are in this life, three excellent ways of
losing money--gambling, women, and technology,
and of these--gambling is the surest, women the
most pleasant, and technology the quickest."

It is, perhaps, the vanity of every age to believe itself.
to be history's turning point. In fact, there are few, if any
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sharp corners in the chronicles that hold the record of man-
kinds' history,

Each of us can think of some event which might be a candi-
date for such a sharp corner:

--the splitting of the atom

-=the discovery of printing

-~the discovery of fire

--the discovery of the wheel

-~the impact of Darwin's theory

--the Charter of the United Nations

--for Americans, perhaps, our declaration of inde-
pendence

--for Indonesians, perhaps, the Pantjasila, which
you commemorate tomorrow.

Let us all indulge in the vanity of believing that the
results of this conference, this planning together, this ex-
amination of all aspects of the problem of feeding Indonesia's
people, will represent such a turning point in history--as
well it might--if we persist in efforts to obtain the imple-
mentation of broad, overall programs--for the key to self-
sustaining economic growth is food--and the key to food pro-
duction is the application of science and technology--in the
right environment, with the right incentives; and above all,
without becoming embittered or disillusioned if there are
delays, if things do not go perfectly, or if we discover along
the way that all people are not scientists and, hence, are not
as straightforward, gifted, talented, farsighted, and as dedi-
cated to long-term goals as are we,

Henry Mencken, an American humorist once observed: "It is
a sin to think evil of others, but it is seldom a mistake.”

It is well, I believe, for all of us to remember that sci-
ence and technology can indeed help - but they must be used
with good judgment, common sense, and with a high degree of
understanding of the particular problem that one faces in a
particular country or region.

To emphasize this, I will conclude with a story from the
ancient book of Sanskrit tales, The Panchatantra, entitled,
"The Lion-Makers,"

It is the tale of four Brahmin youths, lifelong companions.
Three of them studied very hard and, as the story goes,
"reached the farthest shore of the ocean of science,"” The
fourth had no head for sclence but he had much common sense
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or gumption., The three young scientists decided to set out
to make their fortunes at the court of a great king, After
some discussion, they decided to allow Gumption, the fourth
youth, to come with them,

In the course of their journey, they came across some
bones in the forest.

"What have we here?" asked the first young scientist as
he added flesh to the bones, Quickly, the second young sci-
entist added blood and hide. As the third bent over to give
the creature the breath of life, Gumption pulled him back and
cried, "Hold on. That is a lion you are about to bring to
life! Stop!"

The other three thrust him back shouting, "How dare you
stand in the way of science, ignorant one?"

"Wait, then, please," said Gumption, "while I climb this
tree,"

The lion, brought to life, killed the three young scien-
tists and, after staring at the frightened young man in the
tree, turned away and entered the forest,

After waiting for several hours, Gumption, the young man
who had only common sense, climbed down and went home alone.

And the tale ends with the Gold-spinner, teller of the
story, giving the moral:

"Book learning many rightly cherish
But gumption's best of all to me
For without gumption ye shall perish
Like the Lion-makers three." ‘

A beginning has been made at this conference, and personally
I am convinced that if we can continue to work together, each
of us contributing his special knowledge, tempered by common
senge, or gumption, we will be able to complete the task that
Bismarck once called "to set the clock of evolution at the
right hour."

I thank you,
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CLOSING ADDRESS
by
Professor Sarwono Prawirohardjo
Chairman, LIPL

Ladies and Gentlemen:

It is indeed a great honor for us to have heard the mes-
sage of the President of the United States. It shows the
great interest of President Johnson and the American people
in the world food problems in general, and the problems which
Indonesia is facing in particular.

After five days of hard work the Workshop on Food has
come to its official end. I would like to add that this is
the official end, because I know that tonight and tomorrow
many of you will be working on the report which will be pro-
duced as a result of this conference, and which will be use-
ful for our Government and the people of Indonesia in their
efforts to meet the food problems of the country.

Dr. Bennett has given in his address a summary of the
discussions here in the workshop and the results which have
been achieved. If we consider the short time in which the
workshop has been conducted, the results are indeed impres-
sive, and are of great significance for our Government in
providing it with material to be used in efforts to improve
the food situation qualitatively and quantitatively.

That these results have been achieved is due to many
factors. First, we all know that the report of the Presi-
dent's Science Advisory Committee (PSAC) on The World Food
Problem has been very useful for all of us. The results are
due, secondly, to the will to understand, the open-mindedness,
and the sense of cooperation, which existed between all par-
ticipants, whether Indonesian or from abroad, during these
discussions.

However, as was mentioned in the Djakarta newspaper arti-
cle, read at a meeting of our Working Group Chairmen by
Dr. Robinson on 29 May, this Workshop on Food will be a fail-
ure if all the fine recommendations are just words on paper
and do not find their realization. It is of the greatest
importance, to all of us who participated in the workshop,
that the results help in solving the food problems which
the people of Indonesia have to face. 1 would, therefore,
like to make an appeal to all of you to take further part in
one or another way in activities which might lead to the les-
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sening of the need of the Indonesia people for more and bet-
ter food, and for Indonesia's development of science and
technology for the welfare of its people.

Several proposals have been transmitted to me concerning
the priorities for implementation of recommendations made by
several of the Working Groups. These proposals should be
carefully studied. However, in summary they indicate there
is indeed a need for a mechanism to closely follow and help
with the developments concerning food production, nutritional
status of the Indonesian people, and matters relating to it.

In connection with the above, I foresee the possibility
that we will ask the assistance of the National Academy of
Sciences, and maybe other agencies,in finding persons who
could help us in matters in which we think we need foreign
assistance and foreign experts. I hope, and believe, that
most of those who participated in this workshop have now
gathered a more intimate knowledge of the problems in Indo-
nesia, and will be willing to serve in such a capacity.

Ladies and Gentlemen:

Besides the importance of this workshop as a meeting
place for discussions of the food problems in Indonesia, I
would like to stress that this workshop has many other as-
pects which are just as important as those I have mentioned,
and I would like to elaborate on this matter.

Science in Indonesia existed for a long time, but before
World War II only a few Indonesians took part in this ven-
ture. I think it is an achievement of which we-can be proud,
that during the post-war years Indonesia was able to form a
relatively good cadre, qualitatively and quantitatively, to
carry on the work in science and research. In the gathering
here at this meeting you see only a few old horses, most of
the Indonesians here are, I think, post-war generation of
scientists. I think with regard to the manpower situation,
we can be a little bit optimistic for the future. However,
I know these scientists are facing great odds.

I shall not tell you how much our scientists earn, be~
cause you might not helieve me. What I would like to mention
is that they miss the stimulus of having personal contacts
and exchange of views with their colleagues abroad. Indone-
sla is far away from the world centers of science, and region-
al centers of science have, in the main, not yet been devel-
oped. Due to the high traveling costs we can only send a
few of our scientists every year to international congresses,
so there 1s a feeling of isolation among our scientists.
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This workshop has done much to relieve this feeling of iso-
lation. Personal contacts have been established and lines of
communications have been opened. In this respect, I would
like to request that both sides, Indonesian and foreign,
should make sure that these lines of communications remain
open.

Before this workshop we already experienced that without
much cost this feeling of isolation, which I believe is
being shared by scientists of many developing countries, can
be lessened. A few months ago we had here, under the auspi-
ces of the International Council of Scientific Unions (ICSU),
a land-use survey mission of two scientists (it was original-
ly scheduled to be a mission of three) for three weeks. This
mission visited, with their Indonesian counterparts, several
regions which have a special interest from the standpoint of
land use, and two workshops were held--one in Jogjakarta and
one in Djakarta.

When such & miseion is carefully selected and its visit
to the receiving country properly planned, I think that with
che same cost a greater number of the scientists pf the
country can be exposed to new thoughts, new theories and new
discoveries in their field than when we send a few of them.
abroad to attend dcientific congresses. However, I do
appreciate the importance of scientific congresses.

Ladies and Gentlemen:

Dr. Soedjono has already expressed his thanks to all the
participancs for their very important contributions to, the
discussions of this workshop. I would like to repeat this,
and I would like to especially thank our foreign participants
who came from so far away. I would also like to thank Dr.
Robinson, who has done a magnificent job; he deserves our
special thanks. I thank the National Academy of Sciences for
all its efforts to make this workshop a success; also Austra-
1ia, Japan, the Netherlands, FAO, UNICEF, UNESCO, WHO, and
the Asian Development Bank for sending participants to the
workshop. Special words of thanks I would like to express to
the National Academy of Sciences staff under the leadership
of Mr. William L. Eilers; they worked closely and harmonious-~
ly with their Indonesian counterparte.

On this occasion I would also like to thank the Indone-
sian Steering Committee and the Organizing Committee with
their staff for the fine preparations they made and for their
labors during the workshop. Words of thanks I would like to
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convey also to our Indonesian participants, under the chair-
manship of Dr. Soedjono, for their valuable contribution to

the workshop.

Ladies and Gentlemen:

This is the last session, in which the whole workshop
will meet. Tomorrow and during the following days most of
you will go home and to your daily work. Many of our foreign
friends will travel far; I wish all of them Godspeed and Au

Revoir.

With many thanks to all of you, I close this NAS-LIPI
Workshop on Food.
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