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PREFACE
 

The United States, no less than the developing
 
countries, should welcome the decision of the Seventh
 
General Assembly to convene a General Conference on
 
Science and Technology for Development in Vienna,
 
Austria, in August 1979. Almost 15 years have passed
 
since the 1963 U.N. Conference on the Application of
 
Science and Technology for the Benefit of the Less
 
Developed Areas, which generated an enormous volume of
 
material on the state of science and technology at that
 
time. Yet 15 years in science ad technology
 
represents many generations of research and
 
development, and the "less developed areas" have
 
changed a great deal since then, some of ther almost
 
beyond recognition. Furthermore, the world has come to
 
recognize new problems--finite energy supplies,
 
environmental degradation, runaway population growth-
which it was hardly conscious of then.
 

In late October 1977, the National Research Council
 
agreed to conduct a study for the U.S. Department of
 
State which would assist U.S. preparations for the 1979
 
Conference by providing suggestions for specific
 
initiatives that the United States could take to
 
further the purposes of the Conference.
 

This report, resulting from that study, identifies
 
ways in which U.S. scientific and technological
 
resources could better contribute to developing country
 
needs. We believe that practical proposals in areas of
 
common interest between the United States and the
 
developing countries will better serve the purpose of
 
the 1979 Conference than dwelling further on such
 
matters as thd nature of development problems, the
 
allocation of responsibility for 4Jeir existence and
 
cure, the general role of science and technology, or
 
ideological or policy differences among countries.
 

We have recognized, as well, that the Department of
 
State is receiving inputs from many sources as it
 
prepares for the 1979 Conference. In particular, the
 
Department has received a comprehensive review of the
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potentially important role of private U.S. corporations
 
which was based on an extensive dialogue with
 
representatives of the business community.


The National Research Council established an
 
Executive Committee to take responsibility for this
 
report. The Committee consists of the chairmen of five
 
panels which covered the various subject areas, the
 
Foreign Secretaries of the National Academy of Sciences
 
and the Naticnal Academy of Engineering, the chairman
 
of the Committee on International Health of the
 
Institute of Medicine, and myself as overall chairman.
 
The subject areas covered are:
 

-- industrialization; 
-- health, nutrition, and population; 
-- food, climate, soil, and water; 
-- energy, natural resources, and environment; 
-- urbanization, transportation, and communication. 

Chapters 2-6 of this report are based on the panel
 
reports. 

The work of our panels was supplemented by views 
and suggestions received at four public forums, 
including written materials submitted by attendees or 
other interested parties during and after these forums.
 
Held in mid-January in New York, Atlanta, St. Louis,
 
and San Francisco, the forums attracted about 400
 
participants, primarily representing civic, public
 
interest, and business organizations, and the academic 
community.
 

This report offers a wide range of possible

initiatives, selected from much larger lists initially
 
identified by the panels and other sources. Our
 
purpose is to suggest enough options to permit
 
substantial scope for selectivity.
 

It is not the purpose of this report to recommend
 
an overall policy on development for the U.S.
 
government or overall organization to handle science
 
and technology in development. Clearly, however, an
 
adequate program of initiatives along the lines
 
suggested in this report will not be fully realized
 
unless a strong mechanism is created within the
 
government to guide U.S. policies and programs for
 
applying science and technology to development, and to
 
help the agencies and departments that are responsible

for specific initiatives gain the authorization and
 
funds to carry them out properly. President Carter's
 
recent decision to establish a Foundation for
 
Technological Cooperation within a new U.S. development
 
assistance organization creates an important
 
opportunity to achieve these purposes.


On behalf of the Executive Committee and the 
National Research Council, I gratefully acknowedge 
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extensive help that we received from many sources. The
 

largest contribution came, of course, from the project'
 
panels and staff, who are listed separately immediately
 
following this Preface along with consultants who
 
assisted the Executive Committee and the panels.
 

I am especially grateful for the enthusiastic and
 
helpful response shown by representatives of industry,
 
nongovernmental organizations, the academic community,
 
and others to our four public forums (see Appendix).
 
Their success owes much to the generous efforts of
 
staff at the host institutions, particularly the
 

George
chairmen and liaison officers for the forums: 

Bugliarello and Leopold Felsen, Polytechnic Institute
 
of New York; Joseph M. Pettit and Ro's Hammond, Georgia
 
Institute of Technology; Robert P. Morgan, Washington
 
University, and Michael Witunski, United Nations
 
Association, Greater St. Louis Chapter; and Richard
 
Heggie, World Affairs Council of Northern California.
 

several elements of the National'Research Council
 
(NRC) also contributed ideas to this report: Assembly
 
of Behavioral and Social Sciences, Assembly of
 
Engineering, Board on International Organizations and
 

Programs, the Board on Science and Technology for
 
International Development (BOSTID), Committee on
 
International Scientific and Technical Information
 
Programs, Commission on sociotechnical Systems,
 
International Environmental Programs Committee, and
 
Ocean Policy Committee. Particularly, credit goes to
 
the project staff, led by Joel Bernstein, Study
 
Director, assisted by Patricia W. Blair, Deputy Study
 
Director, Sabra Bissette, Editor, and the NRC
 
professional staff who worked directly with the
 
panels--Rose A. Bannigan, B.K. Wesley Copeland, Jay J.
 
Davenport, John G. Hurley, and Augustus Nasmith of
 
BOSTID--and Hugh H. Miller, Executive Director, office
 
of the Foreign Secretary, National Academy of
 

Valuable advice and assistance was also
Engineering. 

provided by Victor Rabinowitch, BOSTID staff director;
 
W. Murray Todd, Executive Director of the Commission on
 

International RelationS; and Judith A. Werdel, CISTIP.
 

The report also benefited from the comnents and
 
suggestions of the National Research Council's Report
 
Review Committee. And, of course, I would like to
 
express my appreciation to the members of the Executive
 

Committee itself, who generously gave their time for
 

this project.
 
Our Corniittee believes that the 1979 Conference,
 

and particularly the international dialogues before and
 

after, can stimulate more international cooperation to
 



find better solutions to the problems of-daily living
that affect people everywhere. We hope that our
suggestions foster useful action for this purpose.
 

H. Guyford Stever
 
Washington, D.C.
 
April 1978
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Chapter .I
 

OVERVIEW"
 

President Carter has called for a renewed American
 
dedication to helping developing countries meet the
 
needs and aspirations of their people. In this,
 
Americans are motivated by a desire to help build the
 
kind of global environment in which the conditions for
 
liberty and equity can grow and in which U.S. interests
 
can best be protected. Further, they are motivated by
 
a humanitarian sensitivity to the needs of the poorest
 
people.
 

The United Nations Conference on Science and
 
Technology for Development will ask how science and
 
technology can better serve socioeconomic development.
 
The growth of scientific and technical capabilities in
 
developing countries over the past three decades offers
 
new opportunities to create cooperative international
 
relationships for this purpose. Growing recognition of
 
common global interests and concerns offers a basis for
sustaining such relationships.
 

The United States and other developed countries are:
 
increasingly concerned with development collaboration.
 
Nevertheless, multilateral and bilateral assistance
 
continue to play a significant role in helping
 
developing countries strengthen their own institutions.
 
Both development assistance and development
 
collaboration are parts of an overall pattern of
 
mutually beneficial relations which includes trade and
 
other forms of exchange. Certainly, scientific and
 
technological activities are an important part of that
 
pattern. U.S. strengths in these fields are widely
 
admired and sought after by developing countries. The
 
private sector--including universities, nongovernmental;
 
organizations, and private industry--will continueto
 
play a particularly useful role..
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AREAS OF CONCERN
 

One constructive effect of preparations for the
1979 Conference is that the U.S. gcvernment has begun a
systematic review of what it can do to improve the U.S.
scientific and technological contributions to
development. 
This report, designed to assist those
preparations, proposes initiatives that could be
components of such a program.

These initiatives were selected from a much larger
list considered by our panels. 
Most involve additional
actions of types already undertaken or actions that
have already been discussed elsewhere. 
We have sought
to provide the U.S. government with a wide range of
initiatives, each of which would have a strong positive
impact on development. 
From these, the government can
select those it wishes to pursue in the context of the
 

1979 Conference.

In our search for initiatives, we have kept several
factors in mind: 
 (1) the needs and priorities of 
 -
developing countries, as we understand them; 
(2) their,.
special concerns, including the desire for selfreliance and greater autonomy in the management of
their affairs; (3) potential mechanisms for
transferring and adapting foreign technology to
conditions found in developing countries; and (4) 
 ways
to help developing nations both draw on world science
and technology in devising answers to their own
problems and contribute to the world experience used by
all countries.
 
Once the U.S. government selects those initiatives
it is best able to pursue, and how far, in light of
financial and other feasibility factors, it will need
to work out the particulars that will make them into
operational proposals. 
Our Committee was not in a
position to do this, but we note that the initiatives
 vary greatly in their cost implications. Many
suggestions would call mainly for adjustments in policy;
and orientation of existing activities. 
Others would
require substantial additional public appropriations,


the magnitude of which can be varied. 
The
Administration has expressed its desire to increase
substantially the U.S. development assistance program,,
and we believe that this list of initiatives provides '
 many opportunities to put such funds to good use.-
However, we note that the total list is very extensive,,
so that selection to hold within feasible cost limits P,
will be essential.
 
We note that the phrase "developing country" isinexact. 
Each country has unique scientific,,.


technological, and development needs. 
Moreover,
developing countries are showing a growing interest in
interregional cooperation. 
Thus the United States must
 

2 



be prepared to offer and partic4pate in programs that
 
aim at a Widirange of needs,,appeal to different.
 
countries and regions, and are also responsive to the
 
varied interests and capabilities of people and
 
institutions.in the United States.
 

.Broadly speaking, development is concerned with two 
important goals: (1) eradication of extreme poverty bX 
satisfying the most basic needs for food, shelter, 
health, employment, and education; and (2) 
modernization and growth of national output both for 
domestic consumption and to earn income through export. 

Scientific knowledge and technology are an
 
indispensable part of the development process. Yet,
 
they are only two elements in a larger setting where
 
political, social, and economic traditions, values, and
 
processes may be more fundamental factors affecting
 
change.
 

The experience of the past quarter century has
 
shown the limitations of equating growth with
 
development. Many developing countries have
 
successfully raised their gross national products,
 
increased food supplies and educational opportunities,
 
and improved health and living conditions. Yet
 
millions of people remain little affected by these
 
successes, necessitating new and different measures to
 
bring these benefits to the poorest people.
 

Quality of life and quantity of output are,
 
however, closely related. Low-income countries cannot
 
overcome the worst aspects of poverty without raising
 
average output and income per capita; this fact has led
 
most to drive for industrialization and more
 
substantial access to the world's industrial
 
technology. The thorny issues raised by these desires
 
are discussed in Chapter 2. In developing countries,
 
fear of exploitation by transnational corporations that
 
control much of the science and technology needed for
 
industrialization is matched, in developed countries,
 
by fear that exports of industrial technology will
 
result in loss of jobs and markets. There is no easy
 
resolution of these issues, but the 1979 U.N.
 
Conference can provide an important opportunity for'
 
generating greater common understanding of the problems
 
involved.
 

Autonomy and Interdependence,
 

Developing. countries ,often identify autonomy and 
se.f-re!ance, in he, ra ,mgeent' of, their own -ffair " 
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primary development goals. Implicit is a desire to'
 
reduce dependence on outside sources for modern
 
technology. At the same time, there is a demand for
 
greater access to technology held in the developed

countries and better terms for its importation.


These are legitimate and important concerns.
 
Continued gross disparity in scientific and technical
 
capabilities between developed and developing countries
 
is not in the long-term interest of either. The
 
spectacular growth in world trade after World War II,

thanks in good part to U.S. help in rebuilding War
devastated Europe, testifies to the gains for all sides
 
to be had from self-reliant economies. Strong

economies in developing countries could support similar
 
growth worldwide.
 

The drive for greater autonomy in developing

countries involves contradictions, however: self
reliance is not equivalent to self-sufficiency.

Fulfillment of aspirations for material progress
 
normally leads to increasing interdependence among

countries, since no country is entirely self-sufficient
 
in the resources needed to achieve its goals.


Global problems also foster interdependence among

countries. The scarcity of petroleum, minerals, and
 
usable water resources, for example, affects world
 
agricultural and industrial production and
 
distribution. Growing world population is putting new
 
demands on the world's ability to produce food, jobs,

and services. Many environmental issues are global in
 
nature. Furthermore, as populations multiply and
 
improvements in communication and transport spread,

people everywhere are affected more and more by actions
 
taken beyond their borders. Thus it is important to
 
foster cooperation among countries while at the same
 
time promoting sustainable, more self-reliant growth in
 
developing countries.
 

Technology Transfer and the Problem
 
of Proprietary Knowledge
 

Technology is transferred from the United States to
 
developing countries by many routes, via universities,

laboratories, visiting experts, books, journals,

technical reports, and the like. Much, especially

industrial technology, is transferred through

commercialLfirms in the form of products and processes.


Commercial transfer of technology often involves 
proprietary knowledge, available only on terms 
negotiated with the owners of the technology being
sought. In the private enterprise system of the United 
States and most industrial countries, the ability to 
protect private skill and information is an importanti. 
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incentive for economic performance and technical
 

advancement. We do not anticipate any basic change in
 

U.S. laws relating to this protection.
 
A small fraction of U.S. industrial and commercial
 

technology will continue to be withheld for reasons of
 

national security or commercial secrecy. However, most
 

proprietary technology can be purchased, and developing
 

countries are increasingly adept at negotiating better
 
In any case, it seems clear that the
terms for it. 


extent of private technology flows to developing
 
countries will depend on whether conditions in each
 

country (markets, regulations, institutional and
 _attrac
business capabilities, and so forth) such
 
At the same time, the United States should be
flows. 
 private
alert to opportunities for encouraging U.S. 

enterprise to negotiate such exchanges on terms 
that 

would facilitate broader participation by developing
 
countries.
 

One important point is that much U.S. technology is
 

nonproprietary in the sense that fees need not be 
paid
 

for its use--a fact that the United States may have
 

done too little to make clear. Much technology is
 
Other freely available technology includes
published.


that embodied in expired patents that have never been
 

brought to large-scale commercialization but that may,
 

because of changing circumstances (e.g., increased
 

energy costs or decreased supplies of raw materials) 
be
 

newly attractive. The substantial amount of technology
 

developed with U.S. government support is normally in
 

the public domain. Nonproprietary technologies
 
include, for example, a large segment of industrial 

and
 

communications technology, and most of those used in
 

public services, construction, transportation, health,
 
The latter areas may be the sectors
and agriculture. 


in which actual yield on investment, in terms of
 

improved living standards, will be greatest.
 
Universities, government laboratories, and
 

industries generally are prepared to cooperate in
 

adapting or transferring this technology, and the
 

United States, by way of the Agency for International
 
Development (AID), has actively supported its
 

transplantation, with particular concern for adaptation
 

to conditions in developing countr.es.
 
Of paramount concern, however, are the developing
 

countries' own capabilities to assess, select, develop,
 

adapt, and apply technology and the underlying ,.
 
Thus throughout this report,. we.
scientific knowledge. 


stress measures that would help build these
 
capabilities.
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OPPORTUNITIES ANDPROPOSED INITIATIVES:, HIGHLIGHTS,,Ii.
 

The initiatives identified in this report fall'into.
 
two categoriesi (1)those that relate to specific
 
clusters of development activities, and (2) those that
 
help strengthen the general abilities of developing

countries to make use of science and technology for
 
national purposes. The first 16 initiatives in this
 
chapter highlight those in the first category that seem
 
to this Committee to have the highest priority among ,
 
the many-discussed in later chapters. They relate to:
 

-- increasing food supplies,
 
-- health and related needs,
 
-- urbanization and industrialization,. 
-- management of resources. 

The remaining initiatives identified in this chapter

fall into the second category, that is, they relate to
 
the general abilities of developing countries to use ..
 
science and technology. This list does not, of course,
 

*exhaust the total of potentially useful initiatives.
 
Many more are outlined in subsequent chapters; still
 
others were raised in public forums and elsewhere.
 

The problems we have identified for concentrated
 
effort share three attributes: (1) successful work on
 
the problem would have a broad impact on development
 
and human welfare, especially on the poorest sectors in
 
.developing countries; (2) developing and developed
 
countries have a mutual interest in collaborating on
 
the problem; and (3) the scientific and technical
 
knowledge needed for addressing the problem is
 
available or foreseeable. Any U.S. initiative proposed
 
at the U.N. Conference needs to be judged against all
 
three criteria if it is to be well received at home and
 
abroad. Moreover, the policies and actions of each
 
country set the directions and pace of its development,
 
which normally is affected only marginally by outside
 
initiatives. However, international collaboration,
 
such as the initiatives listed below, can be decisive
 
in dealing with key problems.
 

Increasing Food Supplies
 

Increased crop production to feed the world's.:
 
growing population can be'achieved either by expanding.!
 
the land area cultivated or by increasing average_ _.:'.
 
annual yields per hectare. The latter may.be. ..-.,,-.t
 
accomplished by applying more labor per hectare,
 
applying more capital per hectare (in the form of
 
fertilizers, equipment, irrigation ditches, etc.),

improving the biological factors that affect crop
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productivity, or makingothertechnologica.
 
improvements. .g.a


Problems abound in this area. The costs of;'
 
bringing land into production continue to rise, and the 
expense and environmental damage associated witA
production inputs constrain their use. People are
 
beginning to question the wisdom of building ever more
 
irrigation dams and using ever greater amounts of
 
chemical fertilizers to grow crops. However, as the
 
following initiatives suggest, important gains in world
 
food supplies are possible via other routes including
 
the reduction of postharvest food losses, more.
 
efficient management of tropical soils and water at the
 
farm level, and better plant and animal protection.

Furthermore, there is a good prospect that scientificf
 
research may, in the long run, develop crop plants that
 
are inherently more productive than those now
 
available.
 

1. Reducing Postharvest Food Losses
 

Conservative estimates of the'amount of food lost
 
between harvest and consumption as a result of pests,

microorganisms, inadequate storage, poor processing

techniques, and the like, range upward from 10 percent

for grains and legumes and 20 percent for perishables.

A campaign to reduce or prevent these losses could thus
 
result in a major increase in world food availability

with minimal disruption of familiar production
 
techniques and existing socioeconomic arrangements.


The prob lem of postharvest food losses is well
 
recognized. In 1975, the Seventh Special Session of
 
the U.N. General Assembly proposed priority efforts to
 
reduce postharvest losses by at least 50 percent by

1985. We believe that the United States should
 
allocate more resources to this goal. In addition, we
 
recommend that the United States encourage the
 
formation of an International Coordinating Council on
 
Postharvest Food Losses to provide a forum in which'
 
coordination could be worked out among presently

scattered activities in the United States and
 
elsewhere. The council could support or foster 
 .
 
development of loss assessment methodologies;

strengthen information exchange; encourage scientific.
 
and socioeconomic research; promote training programs;

identify or develop useful low-cost equipment; and
 
encourage other public and private institutions to
 
contribute funds or expertise to this effort.
 

Many known techniques for reducing losses can be 
adapted for use at the farm level if trained personnel
and other resources are made available. Thus rapid " 
impact could be expected, contributing to a reduceld,,
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incidence of'absolute hunger, higher levels of 
nutrition and health generally, and, with appropriate
 
marketing policies, added income for rural populations.

Demands on governments to expend foreign exchange to 
import food or fertilizer might also be reduced. 

2. Soil and Water Management at 'he Farm Level 

"'Bothsoils and water can be used more efficiently 
to increase food production. Over half the world's 
arable land is used sparsely, or not at all, for 
agriculture. Most of this unused potential is found in 
the tropics and often has characteristics unfavorable
 
for steady cultivation, e.g., high acidity or high

levels of mineral toxicity. At the other extreme,
 
about half of the world's food production, by value,
 
comes from irrigated land. Yet on this land, water is
 
often poorly managed, leaving great room for
 
improvement. Irrigation projects have frequently

failed to meet expectations because the delivery,
 
distribution, and drainage of water on farmers' fields
 
are uneven, wasteful, poorly timed, and conducive to
 
waterlogging and salinity.
 

We recommend that the United states indicate its
 
willingness to respond to requests from developing
 
countries and international organizations in two areas:
 
(1)management systems for sustained crop production on
 
tropical soils, and (2)water management for
 
irrigation. The United States has strong capabilities

in both areas. For many years, the U.S. Department of
 
Agriculture (USDA) and other government agencies have
 
worked on similar problems in this country, while AID
 
and others have had extensive experience with these
 
problems abroad.
 

With respect to management of tropical soils, the
 
United States could offer to increase U.S.
 
participation in joint research, education, and
 
training activities that would develop and demonstrate
 
appropriate management practices; strengthen the
 
capabilities of the AID-supported consortia of
 
universities which have in-depth expertise and
 
worldwide contacts and cooperative activities in this
 
field; support international initiatives to expand 'and
 
strengthen the evolving informal international network
 
working on problems in soil management; and assist,
 
where requested, in building developing country

capabilities in this field.
 

Similarly, in the area of farm-level water
 
management, the United States could offer to expand
 
bilateral financial and technical collaboration with
 
developing countries; encourage ties between
 
international financing for new irrigation'projects and
 

8
 



progress in improving water management at the farm 
level; support stronger programs by the Food and 
Agriculture Organization of the U.N. (FAO) in this
 
field; and encourage international collaboration among
 
organizations working on research and technology
 
transfer in this field. In this area, as in many
 
others, judicious use of relatively small assistance
 
funds for communication functions or common services
 
could catalyze much larger programs financed out of the
 
budgets of participating organizations to advance their
 
own program interests.
 

3. Plant and Animal Protection
 

Fewer than 100 species of plants and animals 
provide more than 95 percent of the world's food 
supply. But their productivity, quality, and 
performance are threatened by more than 25,000 species
of bacteria, fungi, viruses, nematodes, insects, 
rodents, birds, and weeds. 

Intensive research in the United States and other 
countries has identified many of these pests and has
 
led to the development of several types of control
 
technologies, including: breeding of pest-resistant
 
crop cultivars and livestock strains; biological
 
control through parasites or disease organisms that
 
prey on specific pests; safer, more efficient chemical
 
pesticides and application methods; production and
 
harvesting techniques that minimize pest damage; animal
 
inoculations, vaccines, and pesticide dips; and
 
prevention, through better sanitation and more
 
nutritious animal feeds. Integrated pest management

combines the most advantageous of these practices for a
 
specific situation.
 

Possibly no other area of technical assistance has
 
been as favorably received by farmers and herdsmen in
 
developing countries as has protecting crops and
 
livestock from harmful pests. However, excessive use
 
of long-lived or inappropriate pesticides has sometimes
 
resulted in injury to farm workers, evolution of
 
insecticide-resistant pests, reduced yields, and
 
contamination of nearby food crops and animals.
 
Further, in some areas the ecological balance has been
 
upset, so that previously minor insects have become
 
primary pests.
 

New pest control practices and new chemicals,
 
equipment, and application procedures are continually
 
evolving from agricultural research centers and
 
industrial laboratories. These research results need
 
to be adapted to varying local conditions and used more
 
effectively in practice. Thus we recommend that the
 
United States offer to collaborate with interested
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developing countries to train personnel and develop
 
innovative programs for developing and promoting
 
appropriate, location-specific pest management systems
 
for both crops and livestock.
 

An important complement to this initiative is U.S.
 
technical assistance related to the environmental
 
effects of pesticide use which concern health,
 
agricultural, and environmental officials in many
 
regions. we recommend that the United States enlarge

its assistance to departments of entomology in
 
developing country universities, work with government
 
officials on ways to minimize environmental problems
 
associated with pesticide use, and help make available
 
information on the efficacy and effects of alternative
 
pesticides in terms that are easily understandable to
 
governments, formulators, applicators, and farmers.
 

U.S. pesticide manufacturers should be encouraged
 
to provide on-the-job training for local technical
 
personnel and to supplement ATD efforts in other
 
regards. For example, exporters could be required to
 
furnish importers with detailed, easily understood
 
information on toxicology, safe methods for use, and
 
appropriate warnings about the effects of misuse.
 
Also, all development agencies should be encouraged to
 
develop better means of predicting the environmental
 
effects of their programs.
 

Finally, we recommend that the United States
 
support more complete worldwide collections of (1) germ
 
plasm, especially for crop varieties that have unique

resistances to specific pests, and (2) organisms
 
injurious to crops and livestock. U.S. computer

capabilities could be used more widely in developing
 
worldwide information banks and diagnostic services in
 
these fields.
 

4. Overcoming Biological Limits to Plant Productivity
 

Over the long term, sustaining the increases in
 
food production necessitated by a burgeoning world
 
population will depend increasingly on making crop
 
plants themselves more productive. Large, unexploited
 
possibilities still exist for applying available
 
breeding techniques and further identifying the genetic
 
potentials of various crop plants. However, the rate
 
of increase in crop yields by hybridization will
 
decline over time unless some of the fundamental
 
biological limits to plant productivity are overcome.
 

Accomplishments in identifying further genetic
 
potentials have been quite limited to date. Indeed,
 
evidence suggests that the highest yields of rice and
 
wheat yet obtained may be close to the biological

ceilings as perceived by present levels of knowledge.
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But there are indications that basic research- can 
Pubstantially reduce some of the fundamental biological
 
limits to-plant productivity, which can thenIbe
 
translated into higher yielding varieties.
 

Recent reports suggest that three interdependent
 
basic research areas are particularly promising for
 
crop plants: (1) increasing biological fixation of
 
nitrogen, (2) increasing photosynthetic efficiency, and
 

(3) developing more powerful tools for genetic
 
manipulation. since the major impacts of this research
 
are likely to be realized only after 15 to 25 years of
 

effort, this work needs to be sharply accelerated now
 

in order to bring results to farmers' fields before
 
Aside
production increases from other means level off. 


from the long-term payoffs, important benefits are
 

likely in the short and medium term. For example, work
 

on new genetic tools has already produced techniques
 
for screening plant varieties and storing germ plasm
 
more efficiently, which could accelerate advances from
 

conventional plant breeding.
 
Work to expand the science base for increased
 

global crop production is a strong suit for the United
 
States. Many research leaders in developing countries
 
recognize this and hope for U.S. progress. Thus we 
recommend that the United States (1) indicate its
 
intent to accelerate basic research in the three areas
 
mentioned above; (2) note the major benefits this is
 
likely to bring for all countries, especially
 
developing ones; and (3) report that U.S. research and' 
international collaboration in this area has already:
 
begun to intensify.
 

Health and Related Needs
 

Although health is among the most basic of human
needs, it is a need that is frequently unmet 'in 
developing countries, except for the small minority of. 
people with access to modern hospitals and well-trained
 
doctors. U.S. investments in improving the health of 

the poor majority and in the related fields of
 
nutrition and population should thus have high
 
priority. p 

As the initiatives proposed in this section 
suggest, more research is needed--for example, on ways
 

.
to control infectious diseases common in the tropics 

-p,
and on biomedically oriented approaches to the 


development of new contraceptives. But perhaps the-•
 
greatest gains can be made from research and
 
development looking toward improving systems for 
delivering safe, clean water and providing primary care
 

in health, nutrition, and family planning at reasonable
 
costs.
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5. Delivery of Primary Health Care 

The provision of reasonably accessible and
economical basic health, nutrition, and family planning

services for he world's poor deserves very high

priority.


We propose that the United States encourage

expanded international support for efforts to

demonstrate effective approaches to providing these
services widely and at low cost. Such programs, to be
carried out in cooperation with countries that make the
domestic policy commitments deemed essential to 
success, would emphasize preventive services (including

nutrition, family planning, and environmental
 
sanitation), relatively simple technology, and
 
extensive use of community health workers and other
 
paraprofessionals, along with intensified training for

physicians in delivery of primary health services.

Many small-scale programs along these lines have worked

well, but, with such notable exceptions as those in the
 
People's Republic of China and Cuba, few have been

effective on a large scale. 
 Most of the trials have
 
something to teach, but systematic attempts to learn
 
from experience have been too infrequent.


We recommend, therefore, that the United States (1)

offer to expand its cooperation in such demonstrations
 
in selected developing countries; (2) establish an

experimentally oriented small grant program, channeled
 
through U.S. universities and nongovernmental

organizations, to seek needed technological innovations

and to promote education, training, and community
health programs in developing countries; (3) enlarge
its complementary bilateral support of improved health

planning and management, including information and
 
evaluation systems; and (4) support international
 
research programs studying the relationships between

actual diets and physical growth, mental development,

fertility, and other key elements of human performance.


Although the United States has not yet been able to

provide adequate health care for all its people, and

although many doctors and health officials in
developing countries follow the high-technology,

hospital-centered, curative approach commonly found in

this country, it appears that the United States can
usefully contribute more to improved health delivery

worldwide. This country has a wide range of the

requisite technologies and management skills, and

experience working in developing countries. It can.

also benefit from insights generated in other countries
 on how primary health care can be provided more ,.

effectively to whole populations.
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6." Pure Water and Waste Treatment 

A major hazard to the health and well-being of most
 
people in developing countries is the horde of
 
infectious agents in their environment, most of which
 
reach them, directly or indirectly, via contaminated
 
water or because not enough water is available for
 
household and personal hygiene. More than half the
 
world's population has no reliable and safe water
 
supply; 70 to 80 percent has no sewage disposal.
 
Furthermore, women and children spend hours hauling
 
water from distant sources, using time that might
 
otherwise be spent on more productive activities. An
 
overall problem is the growing competition for scarce
 
water resources among many essential uses.
 

Despite the availability of engineering capability
 
in developing countries and substantial international
 
interest, relatively little gain has been made in
 
providing adequate supplies of safe water to village
 
households or most metropolitan areas of developing
 
countries. More effective systems are needed for
 
assessing available water supplies, conserving their
 
use, and influencing their distribution and methods of
 
use. The selection of appropriate water system
 
technologies by developing countries--systems that can
 
be maintained and operated effectively with local
 
resources--would stretch scarce capital, allowing more
 
water systems to be constructed and successfully
 
operated.
 

We recommend that the United States offer to expand
 
its bilateral programs and cooperate in international
 
programs to provide, at acceptable costs, adequate
 
quantities and quality of water for human use in rural.
 
and urban areas. This could include: (1) expanded
 
assistance in development of methodologies for
 
identifying appropriate water and waste system
 
technologies and adapting them to local situations,
 
including technologies for industrial waste disposal;
 
and (2) collaboration for improvement of available
 
methodologies for water supply planning and management.
 
The latter could include research on how different
 
types of improvements in water and waste systems affect
 
health and economic development.
 

Collaboration could also be offered in developing
 
comprehensive, long-range plans for integrated water
 
resource management, including: collecting data on
 
water availability and quality; forecasting demand in'l
 
different sectors; analyzing the adverse effects of- 'B
 
existing uses of water resources; developing techniques
 
for adjusting to variations in water supplies; and
 
evaluating the comparative costs and benefits of usingf
 
alternative or new technologies, including the
 
techniques of recovery and recycling. In support of.
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these activities, the United States could encourage the,
exchange of information on progrars, technologies, and
personnel in the field of water resource planning andmanagement, and assist with short-course or on-the-job
training in this field. 

7. Controlling Infectious Diseases of the Tropics
 

The impact of infectious diseases in developing
countries is enormous. 
For example, up to 25 percent
of African children under five years old die of measles
or its complications, and many others are left
partially blind or otherwise handicapped. Control of
endemic malaria has halved infant mortality rates in
 
some countries. 

Infectious diseases fall into roughly three
categories with respect to the knowledge and resources

needed to deal with them. 
The first category includes
diseases such as malaria and schistosomiasis, for which
existing control methods have only limited
effectiveness. 
Control of these diseases will require

more extensive research at both the laboratory and
field levels. 
In the second category are diseases such
as measles and some nutritional deficiencies, where the
chief problem is more effective delivery of control
methods that have already been developed. Cholera,
diarrhea, and typhoid, among others, 
are a third
category of diseases which are exacerbated by

malnutrition, large and poorly spaced families, and
unsanitary living conditions. Here innovation in
medical technology is less important than social change
and progress in providing pure water. 
An important
need is for more social science research on involving
communities in new forms of health-related activities

and developing more effective delivery systems for

preventive health information.
 

To provide a focus for research on these problems,
we recommend that the United States create a new,

highly visible program to improve understanding,
prevention, and treatment of the infectious diseases of
the tropics. 
Such a program could be established
either by creating a National Institute for Infectious
Diseases of the Tropics, or by providing an appropriate
mandate and funding for an intensified program at the
National Institute of Allergy and Infectious Diseases,
one of the National Institutes of Health (NIH) which
already has many of the relevant research capabilities.

In.either case, the program would deal primarily with
the needs of developing countries, although U.S.
benefits would include protection of U.S. citizens
working or traveling abroad, reduced need to deal with.
infectious infestations from abroad, and advances in
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basic knowledge about immunity factors that play a role
 
in such diseases as cancer.
 

This program might, for example, support research
 
on long-term immunization against malaria and various
 
parasitic disedses; heat-stable vaccines for diseases
 
such as measles and malaria; simplification of the BCG
 
vaccination procedure for tuberculosis; new products

and packaging for oral rehydration, particularly for
 
children with cholera and other severe diarrheas; and

delivery mechanisms in areas without electricity for
 
immunizations and medteations that presently require

refrigeration. Much of this work would be done most
 
effectively in developing countries. Thus U.S.
 
research support should achieve some balance between
 
support of domestic institutions and their subsidiaries
 
abroad and the development and strengthening of
 
institutions in developing countries.
 

Alleviation of the priority diseases will probably

require investment of a decade or more in research and
 
clinical trials before advances can be applied on a

wide scale. Therefore, a buildup of trained personnel

is needed in the United States as well as in developing

countries to form an expanded next generation of
 
laboratory researchers, epidemiologists, and program

planners and managers. Investment of fiscal, human,

and organizational resources in biomedical research
 
issues should not, however, detract from investment in
 
basic health, nutrition, and family planning delivery

systems in developing countries, which are of equal or
 
higher priority.
 

8. Improved Contraceptives
 

Greater support for basic, biomedically oriented

contraceptive research at U.S., international, and
 
developing country institutions would benefit both
 
developed and developing countries. Present methods,

although much improved over past ones, are far from
 
satisfactory; all have drawbacks due to inconvenience
 
of use or delivery, medical complications, lack of
 
adaptation to specific country situations, or lack of
 
cultural or moral acceptability.


Improved contraceptive technology was given high

priority in the World Population Plan of Action adopted

unanimously by 135 nations at the U.N. World Population

Conference in 1974. More recently, the reproductive'.

sciences and contraceptive development were
 
systematically reviewed by more than 160 experts from
 
26 nations. Their report called for a significant

increase in research in this field (Greep et al. 1976).

A variety of improved methods is needed, since the .
 
diversity of the world's culture and'peoples, andthe'
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changing needs of men and women during the course of
 
their reproductive lives, guarantee that a single,

ideal contraceptive method will never be found.
 
Contraception for the male merits high research

priority, along with expanded study of methods aimed at
 
the female. Possibilities include biodegradeable

systems for the delivery of infctable hormonal

contraception, immunological approaches, and reversible
 
sterilization procedures. Choice among research topics

should consider both the effectiveness of such
 
potential systems and their prospects for scientific
 
discovery.


Promising technologies are already in the

development stage and promising leads have come from
 
past research, but additional expertise and funding are

needed to exploit these possibilities. we recommend
 
that the United States propose international support

for a priority international program of biomedically

oriented contraceptive research. Many of the basic

studies could be conducted in this country, but

adaptive work needs to be conducted in local settings

in both the United States and developing countries, as

does study of the sociocultural factors affecting the
 
use of contraceptives. Support should also be provided

for local manufacture, assembly, distribution, and
 
marketing of new contraceptive devices as they are
 
developed.


Although national fertility patterns are controlled

by the complex interplay of a number of social and

economic forces, better contraceptive procedures would

certainly influence family size and spacing, ultimately

having a major impact on the rate of world population

growth.
 

Urbanization and Industrialization
 

Exciting possibilities exist for applied research

in the industrial, urban, transportation, and
 
communication sectors. For example, a concerted

international effort could be made to apply a systems

approach to building or rebuilding urban communities,

with special attention to the needs of the poorest

inhabitants. Integrated adjustments in housing,

transport, communications, industrial siting, and land
 
use could improve living conditions and balance the
 
relationship between urban and rural development.


Achieving these purposes in developing countries

largely depends on the growth of both urban and rural
 
industries. National capabilities for fitting

industrial technologies to local conditions are key

factors in establishing effective overall development

patterns, as is a better-understanding of the
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industrialization process generally. It.should be 
recognized that U.S. initiatives in the
 
industrialization field are constrained by the fact
 
that most U.S. industrial technology is in the private
 
sector, which limits the extent of direct government 
influence on its transfer. Policies and institutional
 
capabilities of both the United States and developing
 
countries do, however, influence the incentives and
 
opportunities for technology transfer and adaptation by
 
the private sector.
 

9. Improving Urban Settlements
 

_By the year 2000, about 40 percent of the
 
developing world's population is likely to be living in
 
urban places (variously defined). Improved technical
 
skills in building and managing urban settlements could
 
help avert the negative impacts of haphazard
 
urbanization that affect both cities and rural areas.
 

Perhaps the greatest potential for building better
 
cities lies in programs for integrated community
building, from self-help site-and-services projects to
 
massive planned urban development. Many programs
 
undertaken to date have Leen too costly, have ignored

the poor, or have created communities that people find
 
unsuited to their needs. Yet they demonstrate the
 
feasibility of building whole communities through urban 
development corporations that attempt to lay out 
workable physical plans and employment opportunities 
consistent with economic and social goals.


We recommend that the United States propose an
 
international undertaking through the new U.N. Habitat
 
Center in Nairobi to help developing countries organize
 
new metropolitan growth and redevelop existing slums
 
and blighted areas. With adequate international
 
support, programs already underway or being planned in
 
several countries might provide important lessons for
 
improving on the concepts and methods tried to date.
 
We also propose that the United States allocate funds.
 
for a series of grants in developing countries for
 
projects in smaller cities (which are potential
 
counter-attractigns to the metropolis) to demonstrate
 
new applications of science and technology in solar
 
energy, waste management, water recycling,
 
desalination, innovative public transport, advances in
 
telecommunications, and the like.
 

The United States might also offer to contribute to
 
an international fund, perhaps managed by the World
 
Bank, to provide loans for city-building activities,..
 
emphasizing integrated development of whole communities 
.andcovering a wide range of techniques. Control of 

urban land use is crucial. In market economies, where 
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. .
land canbe bought by urban development agencies at
 
prices that do not already reflect development

prospects, the substantial increases in value that are'
 
subsequently realized can be captured in the lease of

properties to industry and commerce. In such cases,
 
international loans could be secured by rising land
 
values and city-building agencies could use part of the
 
returns for financing community facilities.
The United States has had some disappointing
 
experiences in its own community-building efforts and
 
could learn as much as any country from the experiences
 
of others. However, this country does have useful
 
system design capabilities, technological components,

and skills that could be of great help in cooperative

undertakings with other countries. To meet immediate
 
training needs and to strengthen its own resources for
 
community-building, we recommend that the United States
 
(1) encourage development of domestic institutions that 
can conduct research and provide courses relevant to 
developing countries, and (2) support long-term

relationships between urban agencies in the United
 
States and developing countries.
 

10. Planning Transportation Systems
 

Transport services absorb a substantial portion of 
the capital budgets of all countries.' In developing'.
economies, the proportion is often as high as 25 to 35 
percent of total public investments. And, since each 
method of transport is likely to be built and operated
independently of the others, bottlenecks, redundancies,
and inefficiencies often result. 

No U.S. agency is concerned, on an adequate scale,

with transportation as a whole in relation to
 
development. Some university centers are moving in
 
that direction, however, and the U.S. Department of
 
Transportation is positioning itself to exploit the
 
relationships between transport and considerations of
 
land use, energy, productivity, employment, and the
 
quality of life.
 

We recommend that the United States offer broad'
.
 
support for a number of international activities that
 
would improve transportation infrastructure in
 
developing countries and at the same time produce

insights into U.S. transport problems. A key to
 
progress in this field could be the establishment of a
 
research and development network, sponsored by the
 
World Bank or other concerned international agency.

Research centers within such a network would focus on
 
improving systems for transport planning as well as on
 
innovative, resource-conserving transport solutions for
 
national needs. The possibilities of substituting
 

18 



modern telecommunications forsome transportation : 

functions (transmittal of information, delivery of
 
mail, etc.) also need to be investigated. Training and
 

joint experimental work should be stressed in order to
 
build the capabilities of developing countries for
 
transport planning and design work.
 

Analysis and dissemination of information and
 
worldwide experience chould be an important component
 
of this network. Particularly emphasis should be put
 
on low-cost practices (e.g., auto user charges,
 
staggered work hours, all-bus or bicycle lanes and
 
streets, and relocation of rail and truck terminals)
 
designed to bring about a workable balance between
 
public transit and the automobile in the world's cities
 
and between transportation supply and the traffic
 
implications of urban land use.
 

If the United States is to address the problem of
 
transportation and development more effectively, U.S.
 
institutions such as the Department of Transportation's
 
Transportation System Center (Cambridge, Mass.) will
 
need to be strengthened and aided in developing
 
reciprocal relations with other countries. AID might.
 
provide funds for university centers willing to study
 
the relationship between transportation and development
 
economics and to create curricula relevant to the
 
training of students from developing countries.
 

11. 	Building Capabilities for Creating and
 
Using Industrial Technology
 

In all nations, the ability to absorb, devise, and
 
use 	technology has an especially important influence on
 
the 	growth of industrial output. However, very little
 
of the world's industrial research and development now
 
occurs in developing countries. While there is no
 
assurance of success, there is little doubt that their
 
prospects for industrialization will be enhanced if
 
developing nations evolve indigenous capabilities in
 
research and development.
 

Over the past 30 years, many institutions have been
 
established in developing nations for creating,
 
adapting, and disseminating industrial technology, but
 
few 	have been effective. The United States is
 
relatively well supplied with people whose skills and
 
experience could help strengthen these institutions.
 

We propose that the United States offer support for
 
developing countries interested in strengthening their
 
capabilities through three types of institutions: (I)
 
industrial research'organizations that help the private
 
and public sectors identify, acquire, develop,.and -
apply suitable technology; (2) centers that specialize,
,

in research and development, extension, and-informali
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training,services (technology and management) for small

industries, particularly in rural areas; and (3)

"productivity centers" that provide industrial
 
extension and training services without a rural bias.
 
In this effort, there are important possibilities for
using specialized U.S. institutions that could, with
appropriate government support, provide temporary staff
 
or advisers, sponsor research and development

collaboration, organize conferences, collect and
disseminate information, etc. The United States might

also consider extending the U.S. Internattonal
 
Executive Service Corps to include the broader
 
"technology corps", concept that it advanced at the

fourth session of the U.N. Conference on Trade and
 
Development (UNCTAD IV).


In addition, we recommend that the United States

offer (1) to assist in the development of engineering

and 	management institutions in developing countries
 
(mainly by strengthening existing institutions); and

(2) to stimulate curriculum development, teaching,

research, and technical assistance programs in U.S.
engineering schools that develop programs oriented to

the 	needs of developing countries. Since about 30,000

students from developing countries are enrolled in U.S.
engineering schools, there is substantial scope for,,

programs of the latter type.
 

12. 	International Research on the
 
Industrialization Process
 

The 	determinants of industrial growth in a
developing economy, including the role of technology as
 
an input into industrialization, are not well

understood. 
A limited amount of research in this area

is now being performed at universities in the United
 
States and elsewhere, in international agencies, in
private research institutions, and at the governmental

level. However, neither the volume nor the quality is
commensurate with the need or the urgency of the
 
questions that policymakers face.


Better understanding is needed on such questions as
the likely trends affecting particular industrial
 
sectors and their implications for patterns of
 
technology choice, industrial location, and

international divisions of labor; the benefit-costs and

time-phasing of different industries and routes to
industrialization; alternative policy instruments to
guide industry in investment and adjustment decisions;

and the socioeconomic, cultural, and equity impacts of
alternative modes of industrialization. 
To seek these

and other insights, we recommend a wide-ranging

international program of industrial research, including
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-- 

improved research methodologies,
development of 
collection and dissemination of information, and
 
training of analysts from developing countries.
 

If research in this sensitive field is to have high
 
credibility for all users, it is important that it not
 
be financed by any single national government. U.S.
 
government support should therefore be merged with that
 
of other nations, the private sector, and foundations.
 
The following options, among others, appear to be
 
available:
 

--	 creation of an international foundation, with a' 

multinational board and diverse international 
funding, to manage a program of grants and 
contracts to existing research institutions around
 
the world;
 
creation of a private international research
 
center, with financial support from governments and
 
private sources, governed by a distinguished
 
multinational board of directors and-shielded as
 
much as possible from political influences;
 
creation of a research center or expansion of
 

existing research capabilities within an existing
 
international institution such as the World Bank.
 

Successful activity in this field, whatever the
 
mode of organization, could promote sound decisions
 
affecting industrial development by policymakers in all
 
nations.
 

Management of Resources
 

Many of the initiatives concerning resource
 
management relate to the frontiers of scientific and
 
technical knowledge. They are designed to produce
 
near-term benefits for developing countries in the
 
exploitation of their energy and other natural
 
resources, including forests and marine environments,
 
and, at the same time, to help scientists from t
 
developing countries participate more directly'in the
 
emerging networks of basic scientific research of.
 
global import.
 

.
13. 	Development andUse of Energy 


Unexploited energy resources exist in every
 
country--nonrenewable fossil fuels such as petroleum,
 
coal, natural'gas, and peat; nuclear and geothermal
 
resources; or renewable resources based directly or
 

Energy is of central iufprtance
indirectly on the sun. 

todevelopment, and developing countries have shown
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virtually unanimous interest in the subject.

Consequently, we recommend that the United States 
 '
 
indicate its intent to lend major new support for
 
public and private research and development activities
 
related to energy problems in developing countries.

Major expansion in this direction could be made with
 
only a small portion of the funds the United States
 
will be spending on its own energy research and
 
development, and these activities are likely to produce

benefits for the United States as well as for others.
 

Among the actions recommended in addition to
 
advanced education and training are that the United
 
States:
 

-- Encourage government-sponsored research and
 
development in the United States to be more
 
responsive to opportunities to work on problems of
 
interest to developing countries, especially on
 
technologies for using renewable energy sources.
 

-- Develop a program to enable sites in the United
 
States and developing countries with similar

climate or geologic conditions or common interests
 
in certain technologies to engage in cooperative

research and development of small-scale
 
technologies based on renewable energy resources. 

-- Support joint teams of specialists from the United 
States and developing countries in cooperative
study of such energy-intensive activities as 
transportation, industrial processing, agriculture,

and housing. The work should have two objectives:

conservation through energy-efficient designs and
 
replacement of costly imports with indigenous
 
energy sources.
 

--	 Establish a specialized advisory service to help
strengthen developing countries@ capabilities to 
plan for energy development and promote efficient,
 
use of energy. The service could draw from U.S.
 
government, business, and university resources in a
 
broad range of relevant disciplines.
 

--	 Sponsor demonstration projects in developing
countries jointly with local institutions to test 
the local viability of innovative technology
designed to reduce energy requirements in 
agricultural and industrial production and in
 
supply of public services.
 

--	 Support a network of regional research and 
development institutions in developing countries to 
concentrate on the energy problems of their 
regions. To the extent possible, these should be
existing institutions whose work could'be broadened
 
for this purpose. The United States could'also
 
sponsor a continuing series of regional seminarse
 
workshops, and symposia for periodic exchange of 
-
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-- 

information and ideas. Such activities could be
valuable learning experiences for U.S. as well as
 
developing country personnel.

create internships, in cooperation with private

industry, so that individuals from developing

countries can work directly in U.S. companies,

especially those engaged in geophysical studies,

exploratory drilling, and development of suall gas

and oil fields.
 

--	 Strengthen personnel training programs in the
 
energy field.
 
Invite developing countries with significant coal
 
resources to collaborate with U.S. government

laboratories on research and engineering on
 
techniques for improving coal combustion and
 
converting coal to liquids or gases suitable for
 
use 	as fuels or chemical feedstocks.
 

Developing countries must continue to seek and

exploit their own reserves of fossil fuels,2 but the
 
greatest long-term prospects for increased energy

supplies lie in exploiting renewable resources.
 
Especially important are decentralized technologies

which may provide energy to rural areas without the
 
need to develop far-flung electric power grids such as
 
those on which the United States has come to depend.

Much of this work in the United States is in the
 
private sector. Some promising technologies have been

developed and others are on the drawing boards based on
 
solar energy used directly (e.g., heating,

distillation, photovoltaic conversion) or indirectly

(e.g., wind, biomass, hydropower).


Energy costs are high in most developing countries,

and highest in their rural areas. Thus widespread use

of solar energy is likely to become economically

attractive sooner in those countries than in developed

countries which are already committed to existing

central generation and disttibution of electricity.

Expansion of markets in developing countries could in
 
turn accelerate price reductions of technologies

potentially applicable in the United States. 
 U.S.
 
consumers, as well as companies manufacturing solar
related products, would be direct beneficiaries of such
 
a trend.
 

14. Remote Sensing and Other Applications

of Satellite Technology
 

U.S. space-age technology is proving-ever more

useful for tasks associated with development here and
 
abroad. For example, the remote sensing resource ",

satellites--ERTS, and now LANDSAT--are already mapping
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large parts of the globe and their products are readily
 
available. Coupled with limited groun4 surveys, this
 
technology can be used for locating and assessing
 
natural resources, assessing weather and crop patterns,
 
and mapping the topography of inaccessible areas.
 

Although the technology embodied in these systems
 
is extremely complex, useful information can be
 
extracted even with quite simple equipment and
 
interpretation capabilities. The information generated
 
can help developing countries avert costly mistakes,
 
such as overuse or abuse of soil, water, and ground
 
cover; misplacement of roads; and faulty irrigation
 
planning. Indigenous natural resources may be
 
discovered, and resettlement programs in frontier areas
 
may be facilitated. We recommend that the United
 
States offer greatly enhanced use of LANDSAT for these
 
and other development purposes, building on the
 
experimental programs in developing countries already
 
undertaken by the National Aeronautics and Space
 
Administration (NASA) and AID.
 

Communications satellites and broadcast satellites
 
are also proving their worth. The former might be used
 
to help establish links among research and development
 
institutes ana the latter to contribute to education
 
and rural programming.
 

The marginal costs of U.S. cooperation in the use
 
of satellite technoi%:,y in developing countries would
 
ordinarily be relatively small on both sides, since the
 
costs of developing the requisite hardware and software
 
have already been largely committed by the United
 
States for its own purposes. Specifically, he
 
recommend that the United States declare its intent (1)
 
to continue the development of remote sensing
 
technology and to support international collaboration
 
in establishing and operating an efficient network of
 
receiving stations and ancillary services; (2) to
 
enlarge access to U.S. remote sensing imagery and
 
related data; and (3) to expand training and research
 
and development programs in developing countries, as
 
requested, to build capabilities for gathering-and
 
interpreting satellite-generated data.
 

We also recommend further experimentation with
 
educational and informational uses of broadcasting
 
satellites in interested developing countries as well
 
as feasibility studies for making greater use of
 
communications satellites for interaational information
 
exchange. Although some countries have expressed
 
concern that satellites are potentially intrusive, the
 
technology is available to minimize this problem, and
 
we believe that the interest already shown by
 
developing countries indicates that an offer of the
 
kind suggested would be welcomed.
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ultiple Use of Forest Resources
15. Sustained, 


The United States supports about half of the 
worldes forest research, and it has considerable
 
experience in the development of fast-growing species,
 

optimization of seeding and harvesting patterns,
 
utilization of secondary species, and extraction of
 

It is in the early stages of
chemical substrates. 

experimenting with "energy plantations." Remote
 
sensing via satellites offers new opportunities for
 

identifying forest resources, assessing the impact of
 

development activities, and detecting the onset and
 

early spread of forest diseases.
 
Some of this research has related to developed
 

countries, and much more is known about temperate zone
 

forestry than about the special problems of tropical
 

forests. However, we believe that the United States
 

could make a major contribution to international
 
development by supporting a greatly enlarged research
 

use of forest resources
effort in sustained, multiple 

in developing countries. Central to this effort would
 

be the establishment or designation of two or three
 

first-class regional institutes in developing
 
countries, patterned after the international
 
agricultural research institutes and oriented toward
 

These institutes could
different ecological zones. 

support research in forest ecology, development and
 

testing of improved varieties, reforestation,
 
determination of sustainable yields, resistance to
 

insects and disease, and innovative use of forest
 
We also suggest that a strengthened array of
products. 


research and experiment stations in the developing
 

countries be integrally related to the regional
 

institutes to keep the regional staff attuned to
 

problems in the field and to help train the specialists
 

that are sorely needed. In addition, we recommend that
 

the United States support the newly created
 
International Council for Research on Agroforestry,
 
which is designed to fulfill such functions as
 

information exchange, identification of research gaps,
 

and encouragement of research funding.
 
This scientific thrust must be accompanied by
 

improved forest planning and policy in developing
 
countries. Forest exploitation is increasing rapidly
 

in many of these countries in response to pressures for
 

export earnings, building materials, fuel, and forage,
 

as well as to make way for habitation and farming.
 

Such exploitation seldom reflects optimal use either in
 

the near term or over the lengthy time cycle needed 
for
 

truly sustainable forest manarement. Unsound
 

harvesting practices often degrade the productivity of
 

the land, destroy wildlife habitats, and invite erosion
 

which destroys adjacent farmland and aggravates
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problems of sedimentation and flooding. Insects,
 
disease, aiV fire continue to take a heavy toll.
 
Developing countries have shown an interest in U.S. and
 
FAO expertise on forest planning and policy, and the
 
United States should be prepared to respond to requests
 
for assistance.
 

16. Research on the Marine Environment
 

Partly as a result of agreements reached at the
 
U.N. Conference on the Law of the Sea, coastal
 
countries will acquire new rights to, and
 
responsibilities toward, living resources and
 
protection of the marine environment within 200 miles
 

'
 of their shores. But the effective exercise of these
 
rights and responsibilities will require more
 
scientific understanding, cooperation, and mutual
 
sharing of information than is now available.
 

Not enough is known, for example, about the earth's
 
estuarine and coastal resources, especially their
 
management to ensure sustained, multiple use at high
 
levels of productivity. Nor is the background
 
information yet available to understand the rather
 
complex array of water movements from within estuaries
 
to the continental shelves and along the shelves where
 
the ocean meets more shallow water. Such information
 
should add considerably to our understanding of coastal
 
fisheries, distribution of urban and industrial wastes,
 
and the extent to which offshore mining and sewage
 
disposal, marine transport operations, and recreational
 
activities may affect and be affected by the use of
 
biological marine resources in adjacent areas.
 
Planners would then be better able to assess tradeoffs
 
among potential uses of marine resources.
 

Recent large-scale international oceanographic
 
programs--the International Decade of Ocean Exploration
 
(IDOE) and the Global Atmospheric Research Program-
have advanced the state of knowledge concerning
 
coupling between the atmosphere and the oceans.
 
Testable hypotheses and theories now exist, in
 
particular on the connections between ocean and coastal
 
shelf circulation in a number of regions and how these
 
events may affect fluctuations in the productivity of
 
major fisheries. Within the U.S. oceanographic
 
community, there is considerable interest in studying
 
these and related phenomena, but a mutually agreed
 
basis for sharing of information is needed.
 

Marine research is necessarily international and
 
cooperative, since scientists need access to the waters
 
of other nations to obtain data and samples. Many 
developing countries are only now beginning to 
recognize the need for personnel trained in marine j 
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science to provide accurate evaluation, both short and
 
long term, of national resources. Even where trained
 
personnel exist, marine research facilities are often
 
inadequate, even for studies in coastal areas. it is,
 
therefore, in the interest of both developing and
 
developed countries to mount a systematic and
 
adequately financed effort to assist in creating strong
 
marine science institutions in coastal developing
 
countries.
 

We recomnend that the United States declare its 
readiness to support, through the U.S. Sea Grant 
Program, long-term training for developing country
 
scientists, extension services to developing country
 
institutions, and cooperative research on the marine
 
environment, especially in estuarine and coastal areas.
 
Such programs would be greatly strengthened by a U.S.
 
offer to help finance, where requested, acquisition of
 
modern facilities and provision of temporary personnel
 
to help build up regional institutes of marine
 
resources.
 

General Initiatives
 

The need for improvement of several general
 
capabilities in both the United States and developing
 
countries becomes apparent when we compare the reports
 
of our various panels. U.S. proposals at the 1979
 
Conference should speak to these general concerns.
 

17. 	Strengthening Scientific and
 
Technological Policymaking
 

We give particularly high priority to assistance in
 
strengthening assessment and planning capabilities.
 
Countries need government planners and decision makers
 
who know how to bring science and technology to bear on
 
national policy and, conversely, how government policy
 
affects national capabilities in science and
 
technology. The impact of newly introduced technology
 
is not uniformly positive. For example, centralized
 
power and telecommunications systems may make countries
 
excessively dependent on grids and relay stations that
 
are 	expensive and difficult to maintain and incur
 
unnecessary power losses in long-distance transmission.
 
New agricultural practices brought by the Green
 
Revolution, although impressively successful in raising
 
food production, left some small farmers worse off than
 
before because adjustments were not made in
 Such impactson"
complementary agricultural policies. 

the 	complex patterns of development cannot be
 
anticipated adequately by casual assessment processes-;.
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Effective policymaking requires the combined talents of
 
planners and natural and social scientists in an
 
institutional setting that permits systematic analysis.


We suggest that the United States might usefully
 
offer (1) to continue and, if demand warrants, expand

short-term exchanges of senior scientists, engineers,
 
and managers to discuss with colleagues in developing

countries ways to strengthen mechanisms for bringing

local scientific and technical expertise to bear on
 
development policies; (2) to support training of U.S.
 
experts who could consult with developing country
 
planners on ways to institutionalize science and
 
technology in national policymaking; and (3) to
 
develop, in collaboration with developing country

analysts, a program of research exploring ways to
 
improve linkages among research and development

institutes and between them and individual enterprises.


Another possibility might be to consider whether
 
the United States could help universities or private
 
sector institutions in developing countries to
 
complement policy analysis by government agencies.
 
Much constructive review of U.S. policy is done outside
 
the government; organizations like The Brookings
 
Institution, the American Enterprise Institute for
 
Public Policy Research, Resources for the Future, Inc.,

and others offer useful counterweights to planning and
 
analysis within the U.S. government. The United States
 
might explore potential contributions to encouraging

the development of such institutions in developing
 
countries.
 

An important function of government policymaking

and planning is to promote the health of the nation's
 
scientific and technical capabilities. Large dividends
 
can be expected from strengthening working
 
relationships among organizatiots concerned with
 
science and technology. Still larger returns are
 
possible from linkages between these organizations and
 
users of technology in the public and private sectors.
 
National research and development laboratories in
 
developing countries have often been ineffective in
 
relating their activities directly to the nation's
 
production needs. One reason for this is that many

developing countries need skilled managers of science
 
and technology even more than they need highly trained
 
scientists and engineers.
 

Nevertheless, the long-term progress of technology

development in developing countries depends on a
 
gradual strengthening of science education and research
 
in those countries, and the United States should make
 
clear that it supports this goal. Strengthening the
 
institutions in which scientists work would facilitiate
 
channeling scientific resources in support of efforts.
 
to overcome specific local barriers to technological
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advance. It would also make it possible for these,,...
 
scientistb to contribute to the world stream of,
 

so often happens now,
scientific knowledge without, as 

having to move to developed countries to find the
 

facilities they need.
 

18. Information Sharing
 

Systems for effectively gathering, organizing,
 
disseminating, and using data and information are basic
 

tools for conducting research and managing modern
 

economies. Despite evidence that developing countries
 

want both to manage their own information resources
 
more effectively and to achieve better access to the
 

international "knowledge sector," relatively few
 

resources have been devoted to such activities.
 
Later chapters in this report suggest that the
 

United States help developing countries build
 
specialized systems to provide data on energy supply,
 

land-use planning, and many other subjects, and that it
 

support specialized information centers or services for
 

weather and crops, germ plasm collection, and water
 
The need to link
treatment, among others. 


international data and information with national
 
development programs--through data banks, repository
 
libraries, referral and extension services,
 
clearinghouses, and use of appropriate forms of systems
 

analysis--is cited repeatedly.
 
Information supply and management is becoming a
 

more specialized field. we believe that the United
 

States, with its strong public and private
 
capabilities, can help developing countries in three
 
ways: (1)by helping to strengthen national
 
capabilities in information manaqement, (2)by
 
developing programs to train information specialists
 
and "consumers," and (3)by promoting greater access to
 
U.S. information resources. Considerable opportunity 
exists for the private sector to become involved in 
these programs. The important thing is to tie
 
information services as directly as possible to'
 
specific user needs.
 

In arriving at a national information policy,
 
developing countries are wise to give priority to
 
strengthening information systems in subject areas of
 
greatest importance to them. Nevertheless, certain
 
general services are important to th3 efficient use of.
 

These include national
any information resources. 

bibliographic control, document reproduction and
 
delivery, translation facilities, information
 
processing technologies, training of specialists, anAd,-'
 
programs to teach "consumers" how to use modern
 

It would be appropriate,
information services. 
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therefore, for the United states to offer to'assist ' °' "
 

developing countries, through its technical assistance
 
programs or through appropriate international or

regional programs, in creating or strengthening general

national information management capabilities.


In addition, the United States might support

development of special training programs at some of the
 
many U.S. institutions offering education in 
information management. 3 These programs should
 
encompass training for users as well as specialists

from developing countries. Users could be exposed to
 
sources of information--including standards, patents,

manufacturers@ catalogues, technical reports and
 
journals, and searchable data bases--and to techniques'

for locating and acquiring public and proprietaryf

technologies.


U.S. public and private information resources range

from comprehensive mission-oriented and discipline
based systems to very specialized services.4
 
Collectively, they provide bibliographic information
 
and abstracts of published literature; information
 
about research in progress; numeric data and analysis;

information on patents and products, including

technology available for licensing; and document
 
delivery services. Some resources are maintained by

federal and state governments or nonprofit

institutions; others are available commercially.
 

As a first step in making these systems and

services more accessible to developing countries, the
 
United States could support international or regional

programs to improve document availability and delivery.

Bibliographic references and alerting services are of
 
limited use if the underlying documents cannot be 
obtained. The United States could also survey U.S.
based systems, services, and programs in key problem 
areas to be considered by the 1979 Conference. Such an 
overview, in combination with the United Nations' own 
continuing survey, would help clarify the gaps in
 
present information systems and identify ways of
 
filling them.
 

At last count, at least 100 specialized information
 
systems, services, and programs were sponsored by U.N.
regional commissions and specialized agencies.5
 
International bodies often suggest creating new

comprehensive systems along the lines of the
 
International Atomic Energy Agency's International'
 
Nuclear Information Service (INIS) and the Agricultural

Research Information Service (AGRIS), sponsored by FAO. 
Such comprehensive systems may or may not be justified 

-on the basis of costs, user needs, and overlap with

existing services. .:!:, 

An alternative approach is to provide U.S. suiport
for strengthening'information systems tied to " V C 
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international research and development'networks that;
 
themselves generate and use specialized data. These
 
delimited information systems tend to have a certain
 
built-in selectivity and quality control, relatively
 
low costs, and strong user demand for their products.
 
The United States could also support U.S.-based
 
technical inquiry services in selected fields.
 
Successful examples that use networks of volunteers,
 
thus minimizing costs, already exist in the areas of
 
nutrition, fertilizers, and small-scale technology.
 

19. Education in the United States
 

Developing country leaders have often said that the
 
U.S. role in education and training has been this
 
country's largest contribution to development.
 
Hundreds of thousands of students from developing
 
countries have studied in the United States,
 
representing a resource of incalculable value to their
 
home countries. In 1974-75, for example, at least
 
125,000 undergraduate and graduate students from
 
developing countries were studying in U.S.
 
universities, and their numbers are growing rapidly.
 
The great majority of these students come to this
 
country privately or on scholarships from their own'
 
governments. 

We believe that U.S. institutions can do more to
 
make the education of these students relevant to the
 
needs of their nations, particularly in such fields as
 
engineering, agriculture, and medicine. For example,
 
scholarships, fellowships, and research grants can be
 
used more effectively as incentives to draw students
 
into shortage areas and away from fields that are
 
popular or appropriate to U.S. needs but not
 
necessarily of high priority in developing countries.'
 
An educational approach is needed that emphasizes
 
flexible application of modern science to the great
 
variety of forms in which development problems actually
 
arise. This is not easily done, since research
 
equipment and the interests of research 

preceptors are
 

partly determined by current research styles in the
 
Western world, which rely heavily on sophisticated
 
methodology and elaborate facilities that may not be
 
available when students return home. Such institutions
 
as the Institute for International Education (IIE) or
 
the newly formed Council for International Cooperation
 
on Higher Education might become effective agents in
 
this effort to reorient some aspects of higher
 
education at American institutions.
 

The United States could support development of
 
special courses or special units of general courses
 :

oriented to developing countries in order to encourage
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foreign students to relate their training to problems,
and conditions in their own countries. 
A good number

of universities, departments, or regions have

concentrations of students from developing countries

which would justify a special effort in this direction.

As many as 25 percent of the graduate students in some
 
American engineering schools come from foreign

countries (NRC 1976). 
 In 1974-75, 67 colleges and
 
universities had more than 500 foreign students on

their campuses, of whom 85 percent over-
 were from

developing countries (IIE 1975). 
 The *n student
population in cities like Boston, New 
 '.x*
'ashington,

Los Angeles, and many smaller centers could easily

support courses offered jointly by several

universities. Such courses are also good training

grounds for American students interested in
 
international development problems.


The United States could also provide incentive
 
programs to encourage graduate students from developing

countries to do their theses on problems of importance

in their own countries. Ideally, more graduate

research will take place in students" home countries.-

A number of U.S. institutions have begun to experiment

with a variety of arrangements for sharing teaching,

research, and accreditation responsibilities with

national and international institutions in developing

countries. U.S. government funding could play a
catalytic role by helping to defray special costs
resulting from the international character of such'

research activities.
 

20. Short-term, Nondegree Training
 

As valuable as U.S. formal education has been and
is, we believe that it needs to be extensively
supplemented by less orthodox types of educational
 
activities.
 

Short training courses of a few weeks or a few
months can be particularly effective both in teaching

highly specialized techniques and in introducing

planners and poicymakers to the potentials of

scientific and technical advances. 
Under U.S.
bilateral aid programs, individual training grants have 
gone to over 180,000 persons for study in the United
 
States and other countries. This aspect of development

assistance should be broadened to include a heavier
 
component of scientific and technical training, with as

much of the training as possible done in developing
countries. Professional associations and engineering

societies could be used more to help organize

appropriate training, workshops, and symposia and to,.
maintain professional contact with U.S.-trained
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scientists and engineers who have returned to their 
home countries.
 

At another level, training within developing

countries in vocational subjects and technical support

skills needs to be greatly expanded. Typically,

developing countries are still short of people with
 
crucial supporting skills such as equipment repair and
 
maintenance, bookkeeping, welding, data processing,

materials inventorying, paramedical techniques, and the
 
like. The problem is not only to strengthen specific

technical training but also to spread technical
 
awareness more widely through the population. Younger

generations in developing countries are increasingly

literate, and aptitudes for scientific and technical
 
work need to be encouraged in early education. The
 
Peace Corps is a useful vehicle for supporting local
 
efforts in this direction.
 

The United States has in the past provided

personnel and funds for building technical training
 
schools in developing countries and will continue to do
 
so. In the future, greater use might be made of the
 
capabilities of U.S. community colleges in this effort.
 
Beyond the educational establishments, hrwever,
 
transnational corporations operating abroad are
 
increasingly perceived as important sources for
 
technical and managerial training. If U.S. experience

is applicable, some of the individuals trained through

such programs will eventually start new entrepreneurial

enterprises, thus building long-range capability for
 
business expansion in developing countries besides
 
providing the skills and local service industries
 
necessary to attract investment.
 

A great deal of both professional and technical
 
training is already being done by private companies

either in the United States or through their affiliates
 
in developing countries. It is a measure of the
 
decentralized, pluralistic character of U.S. society

that there does not appear to be any comprehensive

inventory of this training, though it is known to be
 
large. We suqgest that the United States, as part of
 
its preparations for the 1979 Conference, attempt to
 
survey development-related training presently carried
 
on by U.S. private industry, with a view to considering

its present potential and how it might appropriately be
 
enlarged or improved. We believe that U.S. companies

would generally be receptive to feasible proposals for'
 
strengthening their training activities.
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21. Continuing University Interchange
 

Hundreds of our scientific and technical
institutions maintain exchange relationships with
developing countries which contribute to building
functional capabilities in those countries and tomaintaining professional skills and knowledge;'manywould like to strengthen these relationships ifsupport were available. 
more 

One device for supporting long-term university
involvement in research collaboration and institutionbuilding in developing countries is Title XII of the
Foreign Assistance Act of 
1977, presently restricted to
the food and nutrition fields. 
This legislation has
evoked very favorable response from U.S. universities,
but implementation has been slow. 
We recommend that
programming under Title XII be speeded up; in light of
further experience, consideration might be given to
extending it to other fields.
The United States also needs to develop mechanisms
for continuing involvement with developing country
institutions once the development aid period has
passed. 
Scientists and technicians in developing
countries seek continuing contact. 
As their
institutions gain strength, they become increasingly
viable partners for mutually beneficial research
programs and long-term, self-sustaining institutional
relationships. 
The lack of mechanisms to provide even
marginal assistance at just this crucial point risks
losing some of the greatest potential returns on the
U.S. aid investment. 
We recommend that the United
States support a modest program to 
enable U.S.universities and other research institutions to cover
some of the special overhead costs of international.
collaboration in research and development and to
continue to exchange scholars, subscribe to each
other's journals, mount joint workshops, and the like,
in order to cement continuing, produzctive

relationships.
 

22. Incentives for Development-Related Research
 
in the United States
 

The U.S. research and development community.
commands powerful capabilities that can support
development if the policy environment is supportive.
In the case of government-sponsored research,
facilitative legislation may be needed. 
 In the health
field, for example, legislative restrictions sometimes
limit the types of involvement federal agencies can
have; it has been suggested that the charters of the
Department of Health, Education, and Welfare (HEW) and,
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particularly, the Public Health Service, be revised to 
include special authority to engage in health 
activities that have global dimensions. Section 1458
 
of the Food and Agriculture Act of 1977 is an example
 
of the kind of action that is needed. This section
 
explicitly authorizes the Department of Agriculture to
 
"expand [its] coordination... with institutions and
 
other persons throughout the world" by exchanging
 
research materials and conducting joint research and
 
extension. we believe that legislation of this sort is
 
needed more widely at federal and state levels.
 

A further need is to increase incentives for work
 
on development-related problems within the U.S.
 
scientific and technical communities. Adjustments of
 
topical priorities in government and university
 
allocations of research, fellowship, and scholarship
 
funds may be the most important line of action the
 
United States could take in order to raise the status
 
of research in development fields.
 

International prizes and honors for distinguished

achievement in science and technolog., for development

might also be incentives. Such awards, toward which
 
the United States might offer to contribute, could be
 
patterned after those given by the Magsaysay Foundation
 
in the Philippines, where an international committee
 
awards five $10,000 prizes to individuals resident in
 
Asia who have performed outstanding service to their
 
community.
 

MODES OF INTERNATIONAL COLLABORATION
 

A question faced throughout this report is how best
 
to reconcile several organizational objectives:

strengthening capabilities in developing countries for
 
finding and applying suitable technology; enabling them
 
to make fuller use of worldwide scientific and
 
technical capabilities; invigorating worldwide
 
processes for solving major development problems and
 
establishing the critical mass of technical resources
 
needed to overcome these problems; keeping the costs of
 
all this within feasible bounds; and attracting high
 
quality technical participation from developed

countries on a continuing basis. To meet these
 
difficult requirements, our panels haVe sought modes of
 
strengthening continuing, systematic collaboration
 
among organizations in all countries that are
 
addressing a common problem. Such collaborative
 
systems are frequently referred to in the development

literature and-in this report as research or research
 
and development or problem-solving "networks."
 
Experience has shown that research networks can be
 
effective under suitable circumstances, for example, 
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when they are focused on quite explicit problems, with

minimal political and bureaucratic interference and
 
strong demand for the product.


Ideally, collaboration on research and development,
technology testing, policy analysis, or other problemsolving work can produce a net result greater than the
 sum of its individual parts. Participants can share
specialized research equipment, skills, and findings.

Experimental sites located in different environments
speed results, and, when common research protocols and
evaluation processes are used, offer possibilities for
comparative evaluations. Costs can be cut by means of
divisions of labor, pooling data, and sharing such
services as the collection of information, specialized

training, and storage of research materials, including

software designs. Participants from developing

countries can gain training, advice, and access to
worldwide scientific and technical capabilities beyond
anything they could mobilize on their own, even with

large-scale assistance.
 

These advantages must be balanced, however, against
the possible disadvantages of maintaining a central
organization for the collaborative syst.em. Costs
include increased overhead expenditures, use of scarce
professional time to oversee coordinated activities,
and some loss of individual flexibility by the
collaborators. 
Where the central organization conducts
 
part of the problem-solving work, there may well be
added costs and difficulties in interacting effectively

over great distances with those who would use the
 
results.
 

Scientists have long pursued opportunities for ad
hoc collaboration or exchanges of information with
foreign colleagues on problems of common interest.

International work on development problems over the
past decade or so, particularly in agriculture but also
in other fields, has brought out the practical values
mentioned earlier of more systematic, continuing
collaboration in a format of voluntary participation

and mutual determination of common activities among all
participants. 
There are many possible variations in
organization, ranging from programming committees to
quite elaborate administrative structures. 
Each has
advantages and disadvantages in specific circumstances.
 
Regional intergovernmental institutions, for example,
enable developing countries to pool their efforts on a
scale large enough to work effectively on tough

problems, but many such institutions have been unable
 
to sustain adequate financing, linkages with iational
operating organizations, and freedom from
intergovernmental politics. 
The private autonomous
 
international research institutes, which are nerve
 
centers for worldwide networks that collaborate on
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improving major crops and farming systems, are
 

expensive and difficult to replicate, but when proper
 
circumstances exist, including assured financial
 
support, they have been highly successful.'
 
Programming committees that represent research
 
organizations and/or the organizations that finance
 
them are the simplest type of institutional
 
collaboration. Although such committees may get a
 
modest budget for staff or "start-up" activities, the
 
participating organizations do most of the work and may
 
even provide limited common services. These kinds of
 
international networks, operating independently of the
 

U.N. system but maintaining cooperative linkages with
 

it, can be a useful complement to the U.N. agency
 
programs.


This report recommends many new initiatives to
 
increase international research and development, often
 
with preliminary judgments as to the appropriate type
 
of organization. If increased collaboration in a
 
particular field is accepted as a priority initiative,
 
however, further exploration will be needed of specific
 
institutional mechanisms that seem to fit the situation
 
best.
 

CONCLUSION
 

The United States appears to have an important new
 
opportunity to work with other nations in applying
 
science and technology to development problems, to the
 
benefit of all participants. This new opportunity
 
arises from the juxtaposition of several factors:
 

--

--

--

The U.S. research and development community, which 
commands powerful scientific and technological 
capabilities relevant to development, is showing 
greater interest in international collaboration. 
The United States is reexamining its development 
assistance programs, opening-new prospects for 
using science and technology more effectively. 
Properly managed, international collaboration and 
exchange can enhance U.S. efforts to sustain the 
internal dynamism and innovative drive of its 
economy, even in the face of serious U.S. 
employment problems, growing resource scarcities, 
and environmental deterioration. 

-- To meet their requirements for technology, 
developing countries appear to be seeking a two
part strategy of (1) building their own 
capabilities for research and development, and (2) 
expanding collaboration among themselves and withl 
the developed countries. 
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We believe that U.S. initiatives of the types 
described throughout this report can help to realize 
this opportunity and that the U.S. research and 
development community stands ready to respond. 
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NOTES
 

1.' Sverai recent studies of agricultural research

priorities have emphasized this prospect and need.
See, in particular, three studies by the National 
Research Council (1975b, 1976, 1977), Brown et al.
(1975), and a report by the Office of Technology

Assessment (1976).

Eventually, progress in this area could lead to
 
increased food production, reduced need for huge
expenditures to supply chemical and other capital

inputs for agriculture, and reduced pressure on
 
scarce petroleum, natural gas, and other 
petrochemical supplies; lower food production

costs, permitting both higher farm profits and
 
lower consumer prices in the United States and

developing countries; and reduced environmental 
contamination.
 

2. Although we focus on renewable sources and coal in

this report, this is not to imply that other fossil

fuels should be ignored. On the contrary, these
 
resources, especially gas and oil, must be

exploited to the fullest since they are usually the

least expensive. They are not addressed in the
initiatives here, however, since commercial

channels for acquiring relevant technology are
 
reasonably clear and established. For similar
 
reasons, nuclear energy has not been considered 
here. 

3. Academic programs and specialized training courses are listed in publications by the American Society
for Information Science (1972) and the American
Library Association (1977), and in the Director%of 
Continuing Educational OpportunAties in the UnitedStates) for Library, information and Media 
Personnel - 1978 (Continuing Library Education
 
Network and Exchange, Washington, D.C., in press).
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4. 	Such systems and services are listed in
publications by the National Science Foundation
(1977), American Society for Information Science
(1976), and Information Industry Association

(1978). 

5. 	 These are listed in The Directory of United NationsInformation Systems and Services1977).	 (United Nations 

6. 	Several international agricultural research
institutes have been relatively successful in
structuring quite elaborate forms of international
collaboration. 
They take leadership in organizing
and providing logistical support for collaborative
research projects and other programs involving
dozens of nationally-based institutions; they
sponsor workshops and symposia on common problems
and provide training; and they provide management
services for research information and materials.
The Consultative Group on International

Agricultural Research, established to finance and
help coordinate the work of these institutes, now
directs the use of almost $90 million annually by
11 organizations; funds are contributed by the
United States (20 to 25 percent) and 28 other
governments, international agencies, and private
foundations. 

See Appendix C of the WorldFoodandNutritiOn
4 
 (NRC 1977) for a detailed description of the
international rice research network and of the role
of the international research centers in this
 
network.
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INDUSTRIALIZATION
 

INTRODUCTION
 

The Role of Technology
 

Since the early 1970s, leaders of developing
 
nations have been emphasizing the key role played by
 
technology in industrial development and in related
 
programs for generating employment and expanding trade.
 
Previously, they had put greater stress on increasing
 
stocks of capital and physical infrastructure. This
 
new emphasis on technology has substantial basis.
 
Technology--definable as the application of useful
 
knowledge to felt needs--is an important determinant of
 
economic growth in all major industrialized nations.
 

Growing interest in technology for
 
industrialization coincides with the firmly held belief
 
among many policymakers in developing nations that
 
industrialization is a precondition of national
 
economic well-being, adequate employment, and national,
 
autonomy. While it is possible to question the 
validity of such a generalization on analytical grounds
 
(for example, in a developing country with strong
 
comparative advantage in world markets for mineral or
 
agricultural products), the belief itself is
 
sufficiently rooted in the economic history of the
 
presently industrialized countries as to stand beyond
 
challenge. Hence the logic that technology will foster
 
industrialization, increase employment, and stimulate
 
trade, thus leading to improved economic well-being,
 
has become a dominant theme.
 

Coincident with this opinion is a strong
 
dissatisfaction in many developing countries with the'-.
 
small proportion of total industrial production that
takes place in the Third World. Although the "..... 
industrial sector has grown rapidly over the past two
decades in a significant number of developing nations. 
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these nations as a whole accounted for only about 8
percent of the world's output of manufactured goods in
1976, according to World Bank estimates. And yet,
developing nations constitute over half the world's

population.


The stated goal of the Group of 77,1 
as expressed
in the Declaration of Lima of UNIDO II (U.N. Industrial
Development Organization) and reiterated at UNCTAD IV,
is to increase this share to at least 25 percent by the
year2000. 
Even if this difficult goal is reached,
industrial output per capita for the Group of 77 as a
whole would still be less than half of the per capita
output of the industrialized nations. 
While developing
country spokesmen recognize that there are many reasons
for this state of affairs, they are virtually unanimous
in believing that a greater ability to acquire, devise,
and utilize modern technology in industry is crucial to
changing the balance. 
Thus U.S. initiatives that are
harmonious with this perception will have strong

appeal.
 

Mutuality of Interest
 
U.S. initiatives must; however, meet other tests.
The most critical is to ensure that both the United
States and developing countries have a real mutuality
of interest in the effects of an initiative.
Initiatives that will lead to increased manufacturing
capacity abroad raise sensitive questions about the


U.S. interest.
 
In the broadest sense, the United States has
usually maintained that its own long-range interests
are best served by foreign assistance policies that
strengthen the economies of all friendlynations. By
means of the Marshall Plan, the postwar reconstruction
in Germany and Japan, President Truman's Point IV
program, and successor foreign aid programs, the United
States has sought to foster economic and social
development abroad. 
As the world becomes more
interdependent, the wisdom of these policies becomes
 

more apparent.

With respect to developing countries, a generally
accepted proposition is that, quite apart from
considerations of basic equity and philanthropy,
improved economic welfare will increase the probability
that these nations will recognize that their interests
are largely parallel to those of the United States.
Alternatively, it is perceived that, if the developing
nations were to remain hopelessly impoverished while
the developed nations continued to prosper, resentments
would build, and the economic, security, and other
results would be inimical to the interests of all.,
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While these propositions are impossible to verify
empirically, they are widely held and provide a basis

in self-interest for U.S. foreign assistance in general
as well as specifically with respect to
 
industrialization. A special basis in self-interest is
 
provided by the fact that the developing countries,

containing two-thirds of the world's population,
 
represent an enormous potential market for U.S. exports

as well as a critical source of raw materials and other
 
imports of benefit to the United States.
 

Concerns of U.S. Labor
 

A more difficult question of mutual interest is,

posed when the very success of technology transfer from
 
the United States leads to increased competition, both
 
at home and abroad, with the products of U.S. industry.

The history of first, Japanese, and more recently

Taiwanese, Korean, and some Latin American transitions
 
from nascent to competitive industrial production in
 
some sectors dramatizes the issue.
 

The U.S, labor movement, once a leading supporter

of free trade and generous in its advocacy of
 
technology transfer, today expresses the view that
 
American jobs can be threatened when certain types of
 
industrial technology are transferred overseas.
 
Therefore, labor is pressing both industry and
 
government to take actions that will prevent a loss of
 
U.S. industrial employment. Whether or not this
 
concern is well founded is a matter on which most
 
economists and labor leaders have real differences of
 
opinion. Nevertheless, the perception that American
 
jobs can be threatened as a result of technology

transfers raises issues for which no satisfactory

resolutions are at hand.
 

The predominant U.S. policy to date has been to
 
rely on the validity of the economic theory of

comparative advantage and, in foreign assistance as in
 
trade policy, to opt for measures that seek the
 
greatest mutual gains from economic interdependence.

Thus U.S. policy has generally recognized that trade is
 
a two-way street: that a large country such as the
 
United States cannot increase restraints on imports

without eventually inducing counter restraints on its
 
exports and triggering a decline in the rate of world
 
economic growth (as well as hurting U.S. consumers).

In this context, it is significant that U.S. exports to
 
developing countries grew rapidly between 1965 and
 
1975, and that the United States has been selling those
 
countries more manufactured goods than it has been
 
purchasing (Table 1). As incomes in those nations
 
continue to rise, the United States can expect to
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increase exports of manufactured goods, and it can also
 
expect to buy more such goods from them.
 

Against this background, mutuality of interest in
stimulating industrial activity in developing countries
should probably be seen as subject to limits similar to

those continually being worked out and applied in
international trade. Countries and industries offering

little present or near-term competitive challenges to
U.S. exports can rationally be treated generously in
the provision of technical assistance for industrialdevelopment. 
But as a country or industrial sector
 
develops the capability to become fully competitive

with U.S. industry, internal pressures are likely to
 
mount and call for less liberal, more selective
 
policies with respect to some types of foreign

assistance. Under no conditions, however, should
 
concern for growing competition, however genuine, be
allowed to spawn self-imposed restrictions, such as
 
export controls, on the existing system of free

international exchange of technological information and
know-how, whether through licensing, joint ventures,

consulting, product sales, or other channels. 
As in
 
our relations with fully competitive member countries
 
of the Organization for Economic Cooperation and
Development (OECD), the United States stands to gain in
the long run by maintaining and expanding (subject only
 

Table 1. U.S. manufactured goods exports to and imports from

developing nations excluding food production, 1972
 
and 1976 ($billions)
 

U.S. e)xorts U.S. hprts 
Net U.S. 
e-,orts to 

Year 
to developing 
natibns 

fran developing 
nations 

developing 
nations 

1972 9.57 6.18 3.39 

1976 28.42 14.96 13.46 

oi1-ewpoting 
developing nations 9.95" 0.14 9.81V' 

Non-oil-exporting' 
developing nations 18.47 14.82 3.65' 

Adapted from a table that appeared in"Iusieintrbl,
7he Egonomist, December 31,,.1977, p. 76.,
 

46 



the technologicalto rwei£remes ::of inatbonal security)i 
interdepedence of'nations. 1-' 

Concerns of U.s. Business Management 

ManyU.S. industrial managers support a relatively
 
open policy in technology transfer as in foreign trade,
 
probably on the ground that opportunities for exports
 

and for earning income from manufacturing abroad
 
through subsidiaries, joint ventures, or licensing of
 
know-how offset the competitive threat. Indeed, some
 
U.S. 	companies can only remain competitive at home and
 
abroad by conducting certain activities abroad to keep
 

costs down.
 
On one basic issue of technology transfer, U.S.
 

It emphasizes that
business management seems united. 

legally established private rights to intellectual
 
property should be respected, and that the U.S.
 
government should seek increased understanding and
 
recognition that this concept has value for all
 
nations. A 1976 .report by a task force of the Chamber
 
of Commerce of the United States, "Technology Transfer
 
and the Developing Countries," is illustrative of the
 

U.S. 	business position:
 

Positions currently being put forward by the
 
Group of 77 will impede, rather than
 

-encourage, the transfer of technology by 

raising serious questions of legality, ethics
 
and equity to the extent that we call upon all2
 
responsible governments to revise these
 
positions in accordance with the following
 
criteria:
 

1) 	The ownership of technology, whether:
 
acquired for value or developed
 
under costly and uncertain
 
conditions, constitutes a property
 
interest. When shared, it is
 
entitled to recognition and
 
protection along with any other-1
 
property interest.
 

2) The sharing of technology normally'
 
takes place through voluntary
 
contractual agreements between.
 
owners and prospective users.*
 

3) -Agreementsto share technology
 
should take place within a framework 
of due recognition and protection-by 

-countrieswhere the technology is to 
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be used of the rights of owners of,
 
technology. These should include
 
the right to adequate payment and
 
the right to protection against

unauthorized use.
 

A) The price and value of technology,

as with any form of property, should
 
be determined by its usefulness in 
the market and not by predetermined
concepts of cost or incremental
 
value to the supplier.
 

5) 	Suppliers will normally accept

responsibility for the effective use
 
of technology only to the extent
 
they are able to participate

directly in the use of that
 
technology in the receiving

environment. 

6) The development of an international
 
and jointly respected vehicle for
 
arbitration of contract agreements

might be an important aspect of a.
 
more stable and fruitful technology

transfer environment.
 

The U.S. position at the Conference should
 
recognize the importance of these views. It

should also recognize that access on commercial
 
terms to proprietary technology available in the

U.S. 	private sector (through foreign subsidiaries,
of U.S. firms, joint ventures, licensing,

consulting, or other means) is of critical

significance for industrialization in developing

countries.
 

Concerns of the Developing Countries
 

On the other side of the test of mutual interest
 
lies the desire of the developing countries--some of

them 	would call it their right--to have access to
industrial technology on-more favorable terms than in
 
the past. Such access is seen as a necessary step

toward breaking what has been termed the "dependency

relationship" between the developing and the developed

nations. This dependence, developing countries assert,

results in an inability to make key decisions affecting

their own destinies because these destinies are so

overwhelmingly affected by decisions made in
 
industrialized nations. Developing nations see better
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access to technology and increased industrialization a. 
means of reducing dependency and thus improving theLr , 
economic and political status. While the validity of 
this sentiment is frequently debated, it is a premise 
upon which many developing countries are acting. 

In such a debate it is worth 'remembering that, 
despite the commonality of certain positions, the Group
 
of 77 is made up of heterogeneous nations, each having
 
its own unique problems and opportunities. Even the
 
rapidly industrializing nations in the group are not
 
particularly homogeneous, ranging from small Asian 
nations such as South Korea, Taiwan, and Singapore to
 
large, resource-rich nations such as Mexico, Brazil,
 
India, Algeria, Iran, and Venezuela. The policies and
 
positions of these nations on industrialization have,
 
been and will be different, reflecting different 
national problems and priorities. Those who formulate
 
U.S. policies need to be cognizant of these 
differences. 

.The Question of "Appropriate Technology", 

The 1979 Conference is certain to address the 
question of whether sound industrialization in the 
developing countries requires the availability of
 
special technology. This question arises because
 
economic conditions in developing nations differ in a
 
number of respects from those of the industrialized
 
nations. Typically, developing nations have rather
 
large ratios of unskilled to skilled labor relative to
 
those of developed nations. Likewise, the mix of
 
skills within the skilled labor force of developing
 
nations often differs, some developing nations
 
typically having larger proportions of general skill
 
craftsmen and relatively fewer persons with highly 
specialized technical skills. Most developing nations 
also have a low rate of capital formation, so that they 
are characteristically capital-poor when compared with
 

in theseindustrialized nations. Thus unit labor costs 
nations are generally lower than those in the
 
industrialized nations, both in absolute terms and
 
relative to capital costs.
 

These conditions have led many to espouse the need
 
to develop and use labor-intensive and/or capital
saving technologies in developing countries. Such 
technologies are sometimes referred to as "'appropriate"
 
technologies, 2 but this usage can be misleading.
 

"Appropriate technology," as used in this chapter,
 
-means technology that is optimal for a particular 

situation in a particular developing nation, given that 
nation's economic and social conditions and goals. For 
example, if a nation's overriiing goal is to maximize 
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national income, the technologies used'should be thosethat are most efficient, given relative factor costs
within the nation. 
If, on the other hand, national
goals stress creating jobs over maximizing national
income, more labor-intensive technologies might be
chosen. 
Indeed, for many nations this would imply
technologies that are capital saving and/or laborintensive compared to corresponding technologies used
by industrialized nations. 
it would also imply
technologies that are relatively easily learned by
workers with no prior industrial training or
experience, and technologies to produce goods that are
less specialized, simpler to use, and more versatile
than similar products made in the industrialized
nations. 
The manufacturing processes implied by these
"appropriate technologies,, do not necessarily have to
be small in scale; hence "appropriate technology," as
used here, should not be considered synonymous with
cottage industries or with the E. F. Schumacher
concept, "small is beautiful."
It is not at all clear that highly labor-intensive
technologies are appropriate for all industrial sectors
even in developing countries. 
 For example, it is hard
to imagine a simplified, labor-intensive process to
manufacture petrochemicals. 
In the textile industry,
where numerous variations on basic spinning and weaving
technology exist, it has been shown that the most
efficient technology for even the least developed
nations is one that is capital-intensive relative to
many known techniques, but labor-intensive relative to
the spinning and weaving techniques that would be
optimally employed in a highly industrialized nation.
Moreover, in some basic industries capital-intensive
investments may be the most effective way to promote
more rapid growth of small and medium-sized industry
and establish the conditions for maximum overall
employment in the economy.

There is 
a tendency to blame unemployment on the
use of "inappropriate" technologies, in the sense that
they use too little labor and too much capital for any
particular level of output. 
The argument is that
technologies are available or could be found that would
employ more labor and produce the same levels of output
at the same or lower cost. Undoubtedly, there are
examples of mistaken choices of technology in
developing (and developed) countries. 
However,
technology assessment is a very inexact art, andcircumstances change. 
Prior analysis would probably
not prevent some mistaken choices, even if development
goals and the criteria for selecting technologies are
clearly established. 
In any case, there is little, if
any, evidence indicating that the employment problems
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of the developing countries are primarily due to
 
mistakes in the choice of technology.


Nevertheless, there are examples that indicate that
 
a greater sensitivity is needed to the effects of
 
technological choices. Even when the technological
 
change substantially increases output, it may have
 
negative effects on employment and other aspects of the
 
economic and social structure (for example, when
 
tractors are introduced into grain production systems
 
in areas with a surplus supply of labor).
 

It should also be recognized that the choice of
 
technology in developing countries can be affected by
 
policies adopted to protect labor or to provide
 
incentives for investment. Minimum wage laws, social
 
insurance programs, and unions all have important
 
justifications, but their impact can increase the
 
effective cost of labor and thus create incentives to
 
substitute capital for labor. Investment incentives
 
that lower the price of capital have a similar effect.
 

How to develop technologies that are "appropriate"
 
to the goals of developing nations is the subject of
 
wide controversy. It is unlikely that enterprises in
 
developed nations will voluntarily invest substantial
 
resources in the creation of new technologies designed
 
primarily for use in small foreign markets. For this
 
reason, new technologies suited to developing nations
 
are most likely to be created by local business firms
 
which would then have a stake in the outcome. Thus
 
most of the initiatives presented in this chapter,
 
which are primarily designed to enhance the
 
capabilities of developing nations to create and use
 
their own technologies, would also serve indirectly to
 
stimulate the creation of "appropriate technology."
 

However, local firms in developing nations, both
 
publicly and privately owned, must have incentives to
 
develop the capabilities to create their own
 
technologies. For numerous reasons, present incentives
 
are inadequate. Investment in new technology is risky,
 
and the magnitude of investment required to meet a
 
specified goal is uncertain. Often the domestic market
 
is too small for a firm to obtain a return that would
 
justify substantial investments in the creation of new
 
technologies. Both of these problems could be reduced
 
if effective regional markets are created among
 
developing nations. However, only the developing
 
nations themselves can create the incentives necessary
 
to induce local enterprises to invest in new (and
 
"appropriate") technology.
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OPPORTUTIES AND PROPOSED INTIATIVES 

Taking into account the interests and issues just

outlined, this panel has identified two areas of
 
opportunity for possible U.S. initiatives:
 

1. 	Building capabilities for creating and using

industrial technology


2. 	Improving access to technologies of industrialized
 
countries
 

These areas and the initiatives related to them are
 
summarized in Table 2.
 

Building Capabilities for Creating

and Using Industrial Technology
 

The initiatives presented here are aimed primarily

at strengthening the capability of developing nations
 
to generate and apply their own industrial technology
 
as a way of reducing dependence on imported technology

and 	tailoring technology more fully to local
 
conditions. While many developing nations are actively

pursuing programs toward this end, typically through

research and development, there is no question that the
 
greatest proportion of investment in industrial
 
research and developw'nt stili takes place in the

developed countriec 
 According to U.N. estimates, no
 
more than about 5 percent of industrial research and
 
development occurs in developing nations. 
The 	fact

that so muci is concentrated in the developed world
 
leads to t possibility that much new technology is
 
not econ.omically or technologically well suited for use
 
in developing nations.
 

Any serious proposal to strengthen industrial
 
research and development in the developing nations must

consider a caveat. The modern world economy is highly

interdependent, especially in the domain of industrial
 
technology, and no one nation is self-sufficient in the
 
creation and use of technology. Indeed, developing

nations do not seek self-sufficiency. Rather, they

seek the ability to perform a more significant amount
 
of industrial research and development, so that they

can create technologies uniquely suited to their own
 
environments and become better able to adopt and adapt

technologies from external sources.


Two basic requirements must be met if a nation is
 
to create industrial technol.ogy that will foster the
 
growth of the industrial sector: (1) a supply of

trained practitioners of industrial technology,

including scientists, engineers, managers, technicians,
and 	a skilled labor force; and (2)a demand for their
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Tabl~e 2. Areas Of Opportunity and prPOsed initiatives 

Area of 2nE qnity 

Buidinrag capabilities 
for creating and using 
industrial technology 

3~~rvig cossto 
tm 	tehologies of 
cotmtrs 


Initiative 

1. 	 Expand U.S. assistance for
 
creating and developing
 
engineering and management
 
training Institutions in 
developing nations 

2. 	Stimulate curriculum develop
ment, teaching, research, and 
technical assistance programs 
in U.S. engineering schools 
oriented to developing nation 
students
 

3. 	 Revitalize productivity centers 
in developing nations 

4. Support establishment of centers 
for small industry and rural 
development in developing 
countries
 

5. Expand assistance to in~rove
 
capabilities of developing
 
countries to onduct industrial
 
rese rch 

6. 	 Promote interchanges of 
persomnel and programs amg 
industrial research institutes 
in developing nations
 

7. Develop a "techno~igy corps" 

8. Support cantinuir; research 
into the process of industrial
izaticn 

9. 	 Create expertise cti the seach, 
for and selection of technology 

10. Povtide training in the art of 

Invorts 



services. 
For such a demand to exist, institutions
 
must exist to use the talEnts of such individuals

profitably, and there must be a flow of resources into
those institutions. 
In private market economies, these
institutions are largely business firms, and the

marketplace provides a flow of resources to those
performing a desired function in the society. 
In

socialist economies, these institutions are often
state-wned enterprises, and the flow of resources
 comes from a central allocation process.


In developing countries, the necessary demand is
sometimes weak, and, even when latent demand exists,

the relationship between industrial research

institutions and potential users 
is not well developed.

The contribution of technological advances to economic
growth is measurably large. 
Yet, even in advanced
industrialized countries, some corporations do little
 or no in-house research and development, while others
perform a great deal. 
 Indeed, entire 	industrial
 
sectors can be characterized by low or high rates of
investment in research and development. While a
correlation is observable between high rates of growth
within an industrial sector and high rates of research
and development performed by firms operating within

that sector, the direction of causality is not entirely
clear. 
All countries, developed and developing, need
to learn more about relationships between the extent,

form, and manner of technology development and the
character of socioeconomic progress. Initiative 8
 
addresses this need.
 

Most of the initiatives presented here address the
supply side of the requirements outlined above. 
These

initiatives cannot by themselves fully create the
capability that developing nations need for providing

suitable industrial technology. This depends heavily
on the extent to which overall economic policy and
institutional development foster industrialization and
a demand for better technology. Yet each of these

initiatives could help developing nations move a step
or two closer to having the needed industrial
 
technology capabilities.
 

Initiative 1. 	Expand U.S. Assistance for Creating

and Developing Engineering and
 
Management Training Institutions
 
in Developing Nations
 

Despite a number of successes, a need still existsin developing countries for additional engineering andmanagement training schools and for upgrading thequality of existing institutions. 
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Both the U.S. government and private U.S.
 
foundations have played significant roles in this field
 
in the past. Successful efforts include the Asian
 
Institute of Technology at Bangkok, Thailand; the
 
Indian Institute of Technology at Kanpur, India; the
 
Central American Institute for Business Administration
 
in Managua, Nicaragua; the Asian Institute of
 
Management in the Philippines; and others. All of
 
these institutions were originally staffed with both
 
American and national personnel, with the former now
 
largely phased out.
 

The magnitude and scope of U.S. assistance for the
 
development of educational institutions in developing
 
nations reached a peak during the 1960s and tapered off
 
steadily during the 1970s. In this initiative, we
 
recommend following up on earlier efforts. The tulk of
 
the renewed effort would be directed to working with
 
foreign counterparts to further the development of
 
existing institutions through exchanges of faculty,
 
joint research programs, visiting appointments of U.S.
 
faculty, and other forms of medium to long-term
 
cooperation. However, where the need for new
 
institutions can be clearly identified, new
 
institutions could be created.
 

Many of the smaller and poorer developing nations
 
do not have viable engineering or management education
 
institutions or a realistic possibility of supporting
 
them in the future. For all practical purposes,
 
therefore, this initiative would apply primarily to
 
nations capable of supporting such institutions--i.e.,
 
those with a developed or prospective industrial base
 
or with important present or prospective raw material
 
or agricultural exports. Nonetheless, other countries
 
in a region could expect to benefit from the
 
opportunity to send students and research personnel to
 
the strengthened institutions.
 

Initiative 2. 	Stimulate Curriculum Development,
 
Teaching, Research, and Technical
 
Assistance Programs in U.S. Engineering

Schools Oriented to Developing Nation Stuients 

One of the greatest resources for meeting the needs 
of developing countries for a stronger domestic 
technological capability lies in the U.S. engineering
 
educational system. Yet from the developing country
 
point of view, this system is frequently not utilized
 
as effectively as it might be. Over 31,000 engineering
 
students from dereloping nations studied in U.S.
 
engineering colleges and universities in 1974 (IIE
 
1975), but U.S. engineering schools do not generally 
offer curricula well oriented to the special skills
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needed for conditions found in developing countries.
 
Rather, most students from these nations learn
techniques best suited for the industrial environment
of the United States and their interest in their own
countries' problems is not quickened. Partly for these
 reasons, engineering graduates often seek employment in
the United States or in other industrialized nations,
adding to the "brain drain" from developing countries.

Moreover, those who do return may find themselves

poorly equipped to help solve national problems.


U.S. engineering schools do not in general offercurricula specifically oriented to developing nations

for a number of reasons. Although the absolute number
of developing nation students in U.S. engineering
schools is large, the proportion of students interested

in such coursework at any one campus is usually small.
Naturally, constrained by resources, engineering

schools seek curricula that best meet the educational

requirements of the majority of students, who are U.S.
citizens. Moreover, resources to support curriculum

development and finance student research often come
from high priority federal programs such as those of

NASA and the Department of Energy. Even if an
engineering school sets out to create a "developing
country curriculum," it may not have the knowledge

base. Most engineers, including those who teach, are
relatively uninformed about conditions characteristic
 
of developing nations.
 

Notwithstanding these constraints, a few U.S.
engineering schools have developed courses and research
 
programs oriented toward developing nations, and more
of this work should be encouraged. A summary of
present and future opportunities is presented in Table
3. Such programs might be undertaken unilaterally or

in conjunction with other engineering schools,
particularly schools located in developing nations.
Discussions of "appropriate technology"$ in such courses

might help sensitize future practitioners to these
 
issues.
 

Desirable research activities would include
projects for modifying existing technologies or

developing new technologies better suited to conditions
found in developing nations and projects for solving
specific problems brought to the engineering school by
developing nation governments or firms. This kind of
research, if successful, might eventually be sponsored
financially by developing country governments or firms,
particularly "post-AID" nations or those already having

viable industrial sectors.
 

Sponsored research could bring teams of engineering
school faculty into developing countries to perform.
research and to act in advisory roles. Such research,

although primarily conducted to solve real and
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immediate problems, would familiarize researchers with
 
the problems of developing countries. The spin-off
 
benefits to the United States from this research cuuld
 
become significant as greater attention is given in
 
this country to energy conservation, resource
 
recycling, and the like.
 

The establishment of such curricula and related
 
research programs would require a modest shifting of
 
the resources available to U.S. engineering schools and
 
creating a cadre of engineering faculty having the
 
relevant interests, training, and experience. In bcth
 
instances, initiatives by the U.S. government could be
 
catalytic. Existing and past programs undertaken by
 
national and international agencies to stimulate the
 
training of engineers in developing countries provide
 
useful examples of what can be done.
 

Specifically, we propose tI'e revival and extension
 
of an AID program first activated in the early 1970s.
 
Under this program, AID awarded funds--called 211(d)
 
grants--to U.S. engineering schools to create centers
 
of development expertise. This program drew on faculty
 
and student interest in development and usually
 
included a combination of courses and field work. As
 
actually carried out, this program was not judged an
 
overwhelming success; its goals were often unclear and
 
the resources devoted to it too meager. However, some
 
211(d) programs successfully met the primary goal of
 
creating a body of expertise in the university. We
 
recommend that programs of this type be reactivated
 
with better defined goals, a longer grant period than
 
the original five years, and sufficient resources to
 
meet the sjecified goals.


We also suggest that U.S. engineering schools
 
become more actively involved in field renearch in
 
developing nations. Engineering faculty wiould not only
 
participate but would stimulate the interest of their
 
graduate students. U.S. government grants for faculty
 
research and fellowships for graduate student
 
participation are potential means of carrying out such
 
a proposal.
 

A useful complement would be the establishment of a
 
U.S. government traveling fellowship program in 
engineering similar to the highly successful Fulbright 
fellowship program. U.S. engineering faculty and 
graduate students would be sent to developing nations 
to teach, study, and do research. Likewise, 
engineering faculty from developing nations would spend 
time in U.S. engineering schools. Both exchanges would 
enable U.S. engineering faculty to become familiar with 
conditions in developing nations. 

U.S. corporations that maintain operations in
 
developing nations are a storehouse of knowledge about
 
the technological needs of these nations. ihis year,
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Table 3. Summry of preset and future -b-mities for U.s.--enginerxing sdhoos to reder 
-develomn assistance 

This chart summarizes major program areas where U.S. schols of --nineering. cm.'act-pqw and--" th
future to broaden and improve deve1c t-reated education and researdi in tbis tr d o 

onductedin: 

Program United States 	 Developng niatins 

1. 	 UntBasically somd; continue to offer QmOtinue to upgrade quality.
esgineering 	 broad, ba&anci flexible programs;
 

suitable for students interested in
 
developznent
 

2. 	 3gineeiiW Well established; suitable for Promising 1-lity; need to
 
Stedmology students interested in development establish in developing countries_
 

3. 	 Graduate Ootinuing iflux of er reat rae regional graduate centers 
g 	 nxmtry students; good, log-tem of high quality
 

inpact
 

4. 	Developing ommtry New courses, mre experintatian United States provide assistanoe in _ 
oriented gradUate 	 to matchspcii developing ontrn developing advanced progra; develop
eduatio, 	 needs; cooperative efforts with applied research; provide faculty

developing country universities training at regional centers 

5. 	 I sr trierv &en- Develop additifa node Develop new universityba enters;
sin service for transfer of technoog 



6. 	 ontract special 
training 

7. 	 Developing 
omtry faculty 

s. 	 Seminars o 

special sujects 

.9. 	 Shrt courses 
for developing 
coutry enineers

- .10. -ontinuing
education 

11. 	 Fesearch 
- (whterever possibl

cooperative 
bewen develop-
ing country and 
U.S. 	 universities) 

Potential for ezpadns , both for 
schols of engineering and eilgineer
ing technology 

Wrawheps and curses at a=priate
U.S. 	 universities 

Provide professors, enperts 

Devalop courses; provide. visiting
prfesrs.and 

Technical assistance -indeveloping
courses for use in the developing 
ountries 

Develpmet metkedelogy and pro-' 
cesses; development-oriented
technical research; management 
tedmniques; onorw; naturalenrynaulrsocs 
rentrlrou, etc. 

Potential activity at regioml centers 

Short courses at regional centersand 
developing country universities 

onduct for sbtnents/faculty at 
developing ountzy universities and 
regional centers 

Coduct at developing country sdcols 
regional centers 

FacilIitate develcqmt and apiain
Need permanent activity in contindxM 
education 

Developing coutry faculty work ani 
products and processes; marketing;.
tedhology applications; housing; 

•Scer-ce: National .seazCouncil(1976) T Hle of qineeringSdmols -in Development Assistnce. 
wa1shington, D.C.: National Academyr of Sciences. 



for the first time, Cornell University has received
 
permission from the U.S. Immigration and Naturalization
 
Service to place foreign engineering students in work

study programs involving a one-year industrial
 
experience for pay. U.S. companies are interested in
 
students from those developing countries in which their
 

While the absorptive
subsidiaries are located. 

capacity of U.S. industry is limited, a few carefully
 
structured programs similar to the Cornell effort could
 
be useful. Another possibility for tapping this source
 
would be funding of adjunct professorships at
 
engineering schools to be filled on a temporary basis
 
by persons with industrial experience in developing
 
countries who would take short leaves of absence.
 
Other forms of industrial-academic liaison can be
 
envisaged.
 

A number of technology-based U.S. companies have
 
developed sophisticated short courbes for maintaining
 
the high skills of their managers. Courses in the
 
management of research and development projects are
 
considered valuable in the development of executives,
 
and some companies have indicated a willingness to work
 
with U.S. universities to adapt their short courses to
 
make them more 	useful to students from developing
 
countries. We 	suggest that a series of short courses
 
be developed for use in this country and abroad by
 
means of a cooperative effort between interested U.S. 
companies and universities. Clearly, this initiative 
would most benefit developing nations that send large 
numbers of students to the United States (mostly "post-
AID" nations). 

Initiative 3. 	Revitalize Productivity Centers
 
in Developing Nations
 

A problem common to developing nations is low:.
 
productivity of labor which implies low wage rates and
 .
 
low per capita 	income. If overall labor productivity:

could be increased in developing nations, wage rates
 
would also likely increase.
 

In the 1950s, the United States supported
 
establishment of productivity centers in developing
 
countries, which provided a wide range of extension and
 
other productivity-oriented services to local
 
industries, especially small and medium-sized firms.
 
The International Labour Organisation also supported
 
this effort. However, with the decline in support for
 
industrialization within the U.S. foreign aid program
 
since the 1960s, productivity centers and related
 
activities no longer receive sufficient assistance,
 
even though they are regarded as one of AID's more
 
successful technology transfer programs.
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These centers were modeled on the successful, 
productivity centers established in Europe during the
 
Marshall Plan years and were designed to help

developing countries increase productivity by applying

well-known technologies and management practices.

Programs included visits by teams of U.S. experts,

sponsored visits to the United States and to third
 
countries of industrial engineers and other managers to
 
observe U.S. industrial techniques, symposia at which
 
techniques for increasing productivity were presented

and discussed, consulting on individual plant

production problems, and other related activities. We
 
propose that the United States first identify the most
 
useful programs of productivity centers and then revive
 
support for them.
 

The successful program of the U.S. Bureau of
 
Standards might be used to complement and support work
 
with productivity centers. This program is aimed at.
 
strengthening industrial standards and quality control
 
and is carried out in developing countries and at the
 
Bureau's own facilities in Washington, D.C. and
 
Boulder, Colorado.
 

Initiative 4. Support Establishment of Centers
 
for Small Industry and Rural Development

in Developing Countries
 

The development of small-scale industry is
 
important to the economic growth of developing

countries. Here support is suggested for a mechanism
 
that would provide technical and management assistance
 
to small enterprises in those countries.
 

We propose that assistance be provided, on request,
for strengthening or establishing "centers for small 
industry development," with extension services, in 
developing countries. These centers would comprise a 
network of small field offices and a central management
center, analogous to the U.S. Agricultural Extension
 
Service. Centers would provide technical and
 
management consulting services, as well as bookkeeping,

accounting, and other services necessary for the
 
viability of small enterprises. Also, they could help

business enterprises by mounting engineering clinics,
 
workshops, seminars, continuing education programs, and
 
short refresher courses. Many of these services would
 
probably need to be subsidized.
 

The central management center could be affiliated
 
with and located at an educational or other appropriate

institution, preferably an engineering school or
 
research and development center that has engineering,

marketing, accounting, and management know-how as well
 
as technical information and data useful to small, 
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business. Of course, long-term financial support is
essential for such centers if any degree of success is
 
to beAnderived.excellent example of this kind of effort is the
Technology Consultancy Centre at Kumasi University of
 
Science and Technology in Ghana. The Centre is
primarily concerned with small-scale industries and
 
serves as an intermediary between specialists at the
university and its "clients.' 
It has not, however,
created the field offices that might add to its already
 
proven effectiveness. The Centre provides technical
know-how and assists in the testing of new products in

pilot plants.' It also furnishes technical assistance

in matters of quality control, commercial production,

access to credit, and improvement of equipment.


In order to strengthen the impact of U.S.
assistance in this field, we further propose that the

United States offer to support one or more centers in
this country tb;t could provide training,

demonstriZion, and technical support services as a

model for centers in developing countries. A U.S.
 
center could:
 

act as a training center for developing country

personnel who would establish similar programs at
 
home;
 
amass knowledge on small industry development

ueeful for a wide variety of circumstances;

act as a collection and distribution point for data
 
on technology;

perform research and development applicable to
 
programs in developing countries, using both

developing country and U.S. personnel; 

-- teach management techniques, such as the "project
managementV concept, to developing country

personnel.
 

Thlis initiative is inspired by the success of a
 
program undertaken by the Georgia Institute of

Technology Engineering Experiment Station (EES).

Initially this program was funded by the State of
Georgia to aid small rural industry within the state.

Many rural sections of Georgia are quite poor and
backward relative to much of the United States; in some
 
respects economic conditions within these areas

resemble those found in developing nations. within

Georgia, EES programs are regarded as successful;

enterprises aided by the EES have returned tax revenues

well in excess of the total costs to the state
 
government of maintaining the station.
 

During the mid-1960s, Georgia Tech extended its
operations internationally, by means of federal

funding, to work in rural areas of developing nationsi.
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Although the scope of these activities is not large, a,:
 
substantial number of entrepreneurial ventures-in
 
developing nations has received assistance. Georgia
 
Tech and the Ghana Technology Consultancy Centre have
 
had a working arrangement under the former's 211(d)
 
program, which is now coming to an end. we recommend
 
expanding this type of effort.
 

Initiative 5. Expand Assistance to Improve Capabilities

of Developing Countriesto Conduct
 
Industrial Research
 

Approximately 80 institutions located in various
 
developing countries serve as agents for the
 
identification, acquisition, development, and
 
application of technology. Commonly known as
 
"industrial research institutes" (IRIs), these
 
institutions are characteristically government
sponsored; some, however, are autonomous and self
supporting. Their functions vary, but often include
 
research and development, establishment of standards,

product testing, quality control and certification,
 
review and approval of technology for importation,

industrial extension services, and collection and
 
maintenance of data and documentation on technology.
 

Although the interest most common to these
 
institutions is food technology (usually excluding
 
agriculture), their scope includes many other
 
industrial and commercial subjects. Staffs typically
 
include engineers and scientists who are graduates of
 
both domestic institutions and foreign universities.
 
These institutes are a central point for the transfer
 
of technology, since staff members usually work on
 
joint projects with foreign educational institutions as
 
well as on domestic programs.
 

IRIs generally serve both public and private sector
 
industrial entities seeking technology-related

services. These clients range from large,

sophisticated firms to small enterprises. In some
 
instances, basic research is carried out in much the
 
same way as in a university science department.
 

The effectiveness of these institutes varies
 
considerably, but many are relatively ineffective
 
because of inadequate understanding of the technical
 
needs of potential users, unfamiliarity with the ways.
 
to obtain information about those needs, lack of
 
management and organizational skills, insufficient
 
access to world sources of technical information,
 
deficient research facilities, lack of resources forl.
constructing pilot plants and prototypes, minimal
 
operating budgets, and low staff compensation which;,.,.
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makes it difficult to attract and-retain qualified
 
individuals.
 
, Experimental assistance programs, such as those


supported by AID's Office of Science and Technology
 
over the past five years, have demonstrated that
selective assistance--both material and consultative,

technical and managerial--directed toward these

deficiencies can significantly increase effectiveness,

which in turn can have a significant impact on
 
industrialization.
 

We propose that the United States offer to increase
 
its support of industrial research institutes, as
 
requested, by such mechanisms as specific research
 
project support through a grant program, development

assistance for research and development management,

facilitating access to world sources of technical
 
information, and aiding in development of industrial

extension services. 
A variety of means or "models" for

supplying such 	assistance to IRIs has been developed

and demonstrated with varying results (also see the
 
U.S. Bureau of Standards program described in
 
Initiative 3).
 

Initiative 6. 	Promote Interchanges of Personnel and

Programs Among Industrial Research
 
Institutes in Developing Nations
 

The idea underlying this initiative is the adage
that the whole 	may be greater than the sum of its
 
parts. Currently, a large number of developing

country institutions are performing industrial
 
research, often generating information and experience

that could be useful to other institutions. Mechanisms

could be developed to facilitate and expedite the
 
transfer of such information and experience.


One such mechanism is a society whose members
 
(research managers) meet on a regular basis to exchange

ideas (this is to be contrasted with professional

societies normally organized by disciplines). Such
 
societies exist in most industrialized nations and some

developing nations. 
In the United States, the
 
Industrial Research Institute, Inc. primarily brings
together top managers of research departments in

manufacturing corporations, who feel that this forum

contributes substantially to U.S. private research

efforts. The European Industrial Research Management

Association plays a similar role for industrial

research and development managers from the private

market economies of Western Europe.


The World Association of Industrial and Technical
 
Research Organizations (WAITRO), which is loosely

affiliated with the United Nations, is composed of many
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of the nonprofit research institutes in both the 
developed and developing countries. It is said to be 
underfinanced and constrained from full effectiveness 
by other limitations.
 

We Propose that the United States support the
 
creation of a formal international association of
 
developing nation industrial research organizations.
 
The activities of such a network, which conceivably
 
could be related to or within WAITRO, could include
 
regular meetings of managers of developing country
 
research institutes, and exchanges of personnel,
 
cooperation on joint projects, technical meetings,
 
specialized organizations, and similar activities. The
 
association would need a small staff to help plan
 
activities, manage information services, and help raise
 
financing for association activities. It might
 
possibly be linked with programs of the United Nations
 
University.
 

Such an association might also stimulate the
 
development of more specialized groupings of individual
 
research institutions within a country or among
 
developing nations. Networking of this sort might take
 
place within specilic subject areas, as has been the
 
case among the agricultural research institutes.
 

Initiative 7. Develop a "Technology Corps" 

The U.S. International Executive Service Corps 
(IESC), a program with more than a decade of 
accomplishment partially financed by the U.S.
 
government, sends experienced, retired U.S. executives#
 
including technical managers, to developing nations to
 
help local firms (predominantly small to medium-sized
 
businesses) solve managerial problems at less than
 
standard consulting costs. These consultants usually
 
stay for about 60 days. At UNCTAD IV, the United
 
States proposed a similar initiative that would send
 
experienced engineers and consultants abroad in mid
career to stay as long as a year or more. A recent
 
feasibility study suggests that this proposal could be
 
pursued most effectively by incorporating the new
 
dimensions within IESC.
 

We endorse this proposal and recommend that the
 
United States renew its support in the context of the
 
1979 Conference if the feasibility factors such as
 
those noted below can be worked out with IESC. The
 
proposed broadening of professional services could
 
prove a valuable additional resource to industrial
 
firms, including state-owned industries, in the.
 
developing nations. Conversely, U.S. participants
 
would learn more about what could be done to adapt
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techiklogies to'the economic conditions of developing 
natiooa. 

e,I ni clus ion of personnel who are not U..-based 
coald further expand the scope of a technology corps.
European, Japanese, and, most importantly perhaps,
developing nation personnel could participate, giving a 
technol-gy corps an international status. The
 
inclusion of personnel from developing natic.as could 
serve to make -tbe corps mre responsive to developing

natio.n. proL.ems and could help to sensitize other
menbers of tht 	 corps about them. It would b 
partU cuexl'y desirable for nationals of the miore 
industrialli.wd 	deve2oping nations--ersonE; who have
industrial operating ex,)erience I.n similar 
environents--to participate in the corps.


Potential problems with a technology corps can be
 
identified. First, it may h? dAfficult to find enough
qualified persons in mid-oci.,re:- willing to take time to 
serve. Second, employers may be unwilling to grant

leaves of absence. This last obstacle might be
 
overcome if the company perceives t,'at the employee's

usefulness in enhanced by working in a country in which 
it may wish to do business in the future;; that is, the 
company might look upon such service as e long-term
investment. A tiird problem would be the cost of the
 
program--participants would have to be compensated

suticiently to support their families, making the
 
program quite expensive. most of these problems are
 
not found in existing IESC programs. 

In).tiative 9. 	Support Continuing Research into the 
Process of Industrialization 

,the determinants of Industrial growth in a
 
developing economy, including the role of technology,
are not fully understood. While this reflects our 
incomplete unler~tanding of the entire economic
 
development p.ocess, the relative importance of 
Industrializatin for nationa.. welfare in developing

coutries makes the need for sharply focused research 
especially critical. Bette" understanding of
 
industrializations, and of the interacticns among trends
 
in technological change, factor costs, and global
 
patterns of industrial production an'd trade, is a
 
prereqisite to the making of sound decisions affecting
industrial development by policy-wkers in all nations. 

Some research in this area is now being performed
in universities in the United States and elsewhere, in
 
international agencies such as the World Bank, in 
private research institutes, and in government
agencies. '"_ow-ver, neither the volume nor the quality' 
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is commensurate with the need or with the urgency of 
the questions that policymakers are facing daily. 

The case for a wide-ranging, energetic program of 
industrialization research was stated as long ago as 
1973 in a report, "Meeting the Challenge of 
Industrialization," by the National Academy of Sciences
 
and the National Academy of Engineering: 

The majority of [the developing] nations are 
newly independent, intent on shaping modes and
 
strategies of industrialization t3 meet their
 
own goals, needs, and values. TheIr people
 
are experiencing rapid social and political
 
changes, and their opinions vary on the ways
 
in which industrialization can serve their
 
needs.... 

The identification of suitable modes of
 
industrialization is pivotal in selecting
 
specific industrial activities that create
 
productive complementarities both within and
 
between countries, achieve rural-urban
 
balance, and improve economic relations
 
between developing and developed countries.
 
This achievement will require innovative,
 
interdisciplinary effort to study means of
 
shaping industrial development to peoples'
 
needs, to avoid the mistakes and human costs
 
of past industrial transformations....
 

Our present understanding of these dimensions
 
of the industrialization process is clearly
 
inadequate, as is our knewledge of the
 
criteria that will guide developing countries
 
in their new programs of industrial
 
development. Moreover, existing approaches to
 
problems of industrial location and
 
international division of labor need
 
reinterpretation in a world that is rapidly
 
changing and in which markets are often slow
 
to adjust to the growth of competitive new
 
industries....
 

Structural shifts in industrial activities in
 
both advanced and developing economies are
 
essential to these transformations. Steadily
 
increasing access is required for manufactures
 
of industrializing countries to markets of 
industrialized countriee. Increased flows of
 
capital from rich to poor regions are required 
in forms that will result in rising 
productivity and wages in developing regions# 
as well as in lower international costs.6,. 
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Advanced as well an developing countries lack
adequate knowledge of how to harness the 
potentials of industrialization to the 
objectives of efficiency and equity:
efficiency in the economic sense of the best 
use of the nation's (and world's) resources,
and equity in the sense of an acceptable 
sharing of the benefits of growth and in the 
process of decisionmaking and implementation

of industrialization itself....
 

... [S]ustained effort is needed to enable 
governmental agencies, financial institutions,

and companies to determine the workable and
 
acceptable criteria for selection of industry

and to develop methodologies and information
 
for applying those criteria. New depths of

analysis are needed to help countries and
 
enterprises understand the alternative
 
benefit-costs of different industries or
 
industrialization routes and to clarify the

time phasing of the processes of selection and
 
implementation. These analyses, clarifying

the nature and magnitude of gaps between
social and private benefit-costs in different
 
industries, would assist national and
 
internatonal agencies in devising more
 
effective policy instruments to guide industry

in investment and adjustment decisions.
 

Constraints on the level and quality of present

research on the industrialization process include:
 
lack of con;sensus (or understanding) of what the
critical problems are as well as their priority,
shortages of qualified individuals to do the research,
shortages of research funds, and lack of coordination 
among individuals and institutions doing research that

is itself often too fractionalized to contribute to

policy and investment decisions. Not all of these

constraints can be overcome simply by allocating
additional resources to the research effort. 
Nonetheless, additional resources would help.

Beyond the need for resources lies the need for

research that will have high credibility for all users

in a field in which controversy prevails. Research

directly supported by any single national government 
may imply bias or undue influence. Thus it is
important that U.S. government support for research on 
the industrialization process be merged with that of

other nations, the private sector, and foundations so 
as to enhance credibility of the research results.
 
With this in mind, we sugest the following options:
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Creation of an international foundation for the 

support of research on industria ationand econoLc 
This would not require the creation of a
develoment. 

physical center for research into industrialization,
 
but rather an independent, private foundation that
 
would make resources available through grants and
 
contracts to existing research institutions. Such a
 
foundation would be run much like the well-known
 
private foundations except that both the funding and
 
staffing of the administrative apparatus, from the
 
board of directors down, would be multinational.
 
Ideally, a wide range of multilateral private and
 
governmental sources would support such a foundation,
 
with steps taken to assure that no one nationality or
 
group of nationalities would dominate the internal
 
administration.
 

Creation of a new international center for
 
industrial development research. Such a cente. might
 
be a private, autonomous organization incorporated with
 
international status and governed by a multinational
 
board of directors composed of knowledgeable and
 
distinguished persons whose credentials would imply
 
scholarly and objective standards. Its status and
 
management would be designed so as to shield the
 
activities of the center from the political process.
 
Funding should be arranged with these objectives in
 
mind.
 

This center would serve as a focal point for
 
inquiry into the industrialization process. It is
 
envisaged as a place where both experienced scholars
 
and experts, including those from developing nations on
 
leave from their regular posts, as well as young
 
persons just entering the field, could work. The
 
internal research activities of such a center should
 
complement existing research programs rather than
 
displace or duplicate them. One important task would
 
be publication of journals featuring both in-house and
 
outside research.
 

Creation of a research center for expansion a
 
existing reseatch capabilities) within an existing
 

orld Bank.
international institution, such as the 

This alternative would be virtually identical to that
 
previously described, except that this research center,
 
rather than being an independent institution, would be
 
part of an existing international orqanization. One
 
advantage of establishing such a center in the world
 
Bank is that its staff already includes individuals who
 
could form the core personnel; some of the staff have
 
established international reputations for-research of
 
the highest quality. A center within the World Bank
 
would have no need for an endowment since the world
 
Bank is funded on an established basis. A potential
 
disadvantage of such an arrangement, however, would be
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that the center might not be seen as totally

independent of 	control by governments.
 

Improving Access to the Technologies

of Industrialized Countries
 

One of the major needs of developing nations,

according to their own leaders, is greater and 
rore
 
efficient access to information about the range of
 
technologies available from the developed nations or

other developing nations. The developing countries

also want to increase their ability to make comparative

assessments of 	these technologies. We have already

noted that developing nations are likely to require

technology from outside sources for many years. It is
 
difficult to determine which of the variety of
 
available technologies would be optimally suited to a
 
given nation's 	needs and goals. The two initiatives
 
offered here address this problem ind the related need
 
to enhance the 	ability of officials of developing

nations to negotiate effectively with foreign firms
 
that want to invest in industrial operations in their
 
countries.
 

Initiative 9. 	Create Expertise on the Search for
 
and Selection of Technology
 

We suggest that the United States propose

international support for an activity that would (1)

train persons in how to search for and select
 
industrial technologies, taking into consideration the
 
comparative social and economic costs and benefits of
 
alternative technologies; and (2)make these persons

available to developing country governments or business
 
firms to serve in what would be essentially a
 
consulting capacity. The World Bank or an appropriate

U.N. body might be the logical location for such an
 
activity.
 

Consultation on the selection of technology is

already available to developing nations from a number

of sources, including private technical and management

consulting firms, development finance institutions such
 
as the World Bank, and other sources. However, under
 
this initiative we would add the following to the

existing capability. First., the competence of
 
consultants on industrial technology choice would be
 
upgraded, especially those within the development

finance institutions. Second, the numbers of
 
specialists who assess industrial technologies would be
 
increased. Many of the experts on technology

assessment specialize in agricultural or civil
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engineering technologies; few specialize in industrial 
technology. Third, technical experts would consult 
with developing nations on the choice of technology for 
projects that are not now normally evaluated 
independently, such as major investments by 
multinational firms in the manufacturing sector within 
developing nations. Fourth, training in technology 
assessment might be given directly to government bodies 
within developing countries that are currently teing 
set up to "screen" technology imports.
 

Consideration might be given to creating a center
 
for the comparative evaluation of industrial
 
technology. Establishment of such a center would not
 
necessarily imply creation of a new organization. For
 
example, the International Finance Corporation of the
 
World Bank might be the locus for specialists prepared
 
to perform technological evaluation. This function
 
might also be attached to a research institution
 
created in response to Initiative 8.
 

Initiative 10. Provide Training in the Art of
 
Negotiation on Technology Imports
 

Many would agree that the interests of all involved
 
in any negotiation are best served if the parties on
 
both sides of the table are informed and skillful in
 
the subject matter and in the art of negotiation.
 
Skills in negotiating with foreign industrial firms,
 
though now found more widely, are still lacking in many
 
of the world's developing nations.
 

To help correct this deficiency where it exists, Me
 
suggest that the United States sponsor workshops to
 
develop negotiating skills. Such workshops are
 
currently offered at Georgetown University and Harvard
 
University, for example. The United Nations also
 
sponsors such programs. Under this initiative, the
 
U.S. government would add support to existing programs
 
and assist in the creation of new ones. It might be
 
desirable to hold some of these workshops directly
 
under the auspices of an international organization
 
such as the World Bank or an U.N. agency.
 

Both Initiatives 9 and 10 would help assure
 
developing nations that they are receiving from foreign
 
investors !and other foreign sources) technologies well 
suited to their national needs and goals. These 
initiatives could lead in some cases to new "matches, 
between developing nations' needs and foreign 
technologies which might not have occurred otherwise. 
Even in the absence of a significant number of new 
matches, implementation of these initiatives would be a 
step toward fostering confidence within developing,-.-, 
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nations that national autonomy was being, preservedin..
dealings with other countries. .. 

EPILOGUE 

All of these initiatives represent approaches to

improving developing nations# access to and use of
 
technology in the industrialization process. While
 
these initiatives do not represent a full U.S. response

to the philosophical issues and positions regarding the

transfer and use of technology raised by the Group of
 
77, they do represent an effort to respond to problems

posed by developing country leaders. Three
 
observations are pertinent:


First, as has been emphasized throughout this
 
chapter, the industrialization process in developing

nations is both complex and not fully understood. The

initiatives proposed here do not individually or
 
collectively constitute a solution to developing

nations, problems, but rather they represent ways in
 
which the U.S. government could help. Should the
 
United States decide to advance any or all of the
 
initiatives at the 1979 U.N. Conference, it would do
 
well to keep their limited nature in mind.
 

Second, we have been mindful of the iportance for
 
the United States of not allowing itself to take a
 
posture in this field in which it could seem to be
 
trying to tell the developing nations what is good for
 
them. Hence the proposed initiatives are designed to
 
represent constructive responses to problems that are
 
already recognized by developing nations themselves.
 
Should an initiative offered by the United States not

be seen as useful by the developing nations, it should
 
be dropped. In the same spirit, the United States
 
should be prepared to listen to proposals put forward

by the developing nations. The overall U.S. position

should reflect the fact that the United States
 
possesses technologies and technical and managerial

capabilities which would be useful to developing

nations and that the U.S. government is willing to
 
support certain programs which might help these nations
 
acquire and use those resources. With respect to what

these programs might be, the United States has ideas,

but it is flexible and willing to consider other
 
possibilities.
 

Third, while the United States is generally

supportive of an open world economy, including an open

international trading system and open t u.fer of
technology, it should be prepared to srcaik -:1ankly
about the growing concern within this .:uurty that'some 
technology transfers may have negative ,s on the,: 
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United States as a whole or on certain geographical
 
regions, economic sectors, and income groups.
 



NOTES 

1. Historically, the Group of 77 is an informal
 
association of developing nations which cave into
 
existence at the 1964 UNCTAD and which is now
 
pressing the industrialized nations for a new
 
international economic order. The Group of 77 now
 
comprises 111 member countries of the United 
Nations. 

2. Other terms in wide use are "light-capital,"

"capital-saving," "intermediate," and "alternative"
 
technology, though not all who use these terms are
 
in full agreement as to their content.
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,EALTO:NUTRITION, AND POPULATiON 

INTRODUCTION
 

Among the most fundamental of all human needs are
those relating to personal health and nutrition, which
 are embodied as universal rights in Article 25 of the

United Nations Universal Declaration of Human Rights.
Poor health saps vitality and the ability to live a
fulfilling life. Improving health is basic to

improving the quality of life in developing countries,

and this is an important goal of U.S. foreign policy.


Despite increases in life expectancy since World
War II, the developing countries continue to have high

mortality rates, largely associated with preventable
and treatable diseases. Typically these mortality

rates reflect high infant mortality, which in turn is

related to high fertility.


Infant mortality rates in developing countries are
still three to 10 times higher than those in developed

nations. Although many infectious diseases have been
eradicated through mass campaigns, it is estimated that
two-thirds of the children in developing countries are

still malnourished to some extent, and half of the

deaths among children under age five are due'to

respiratory and diarrheal diseases superimposed on
varying degrees of malnutrition, to which they are
synergistically related. 
As many as 0.5 to I billion
people, mostly in developing countries, do not receive
 
enough daily calories and/or protein.


As long ago as 1953, a report by UNICEF and the
World Health Organization (WHO) noted that "probably

three-fourths of the world's population drinks unsafe
water, disposes of human excreta recklessly, prepares
milk and fool dangerously, are constantly exposed toinsect and rodent enemies and live in unfit dwellings."Unfortunately, despite some progress, such descriptions

are still applicable today.
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Partly as a result of Western influence, health
 
resources in developing countries have been heavily
 
allocated to urban, medical center-oriented curative
 
care which reaches only a small fraction of the
 
population. As a result, more than 80 percent of the
 
people in some developing countries lack effective
 
access to modern health services. In some countries,
 
government budgets provide as little as $i per person
 
per year for those services, an inadequate financial
 
commitment, particularly where private services are not
 
generally available. It is worth noting that many
 
"tropical diseases," now largely confined to the
 
developing countries, were seen as recently as 50 years
 
ago in the developed world. These diseases may not be
 
related to the tropics so much as to a lack of
 
preventive care, inadequate services, malnutrition and
 
other conditions of poverty, together with an
 
inappropriate allocation of scarce resources.
 

Many of the poor in the United States suffer frow.
 
similar problems, so that approacheL developed abroad
 
may have domestic application as well. There are
 
lessons, for example, from experience in building
 
community participation, controlling infectious and
 
parasitic diseases, and developing effective delivery
 
of health and nutrition services to both the rural and
 
the urban poor.
 

Historically, it has taken some 35,000 years for
 
the'population to double; today, the world's population
 

It took all of humankind's
doubles within 35 years. 

history to reach a population of 1 billion people by 
about 1850; by mid-1977, the world's population had
 
risen to approximately 4.2 billion people. By the year
 
2000, the population will be about 6 billion. Some
 
developing countries are doubling in less than 25 years
 
and growing as rapidly as 3 percent per annum, although
 
the rates appear to be falling in Asia and parts of
 
Latin America. Such growth rates impede the efforts of
 
poor countries to achieve general socioeconomic
 
development.
 

More than 80 countries, with more than 90 percent
 
of the population of the developing world, have adopted 
policies aimed at lowering population growth and
 
fertility, or making family planning services available
 
for health and human rights reasons. Such policies are
 
usually implemented by means of national family
 
planning programs, ordinarily conducted through the
 
public sector, but also frequently supported by the
 
private sector. These programs are consistent with
 
paragraph 29 of the World Population Plan of Action,
 
adopted unanimously by 135 nations at the World
 
Population Conference in 1974, which states in part
 
that
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.'.;it~is recommended that all countries: (a)}
respect and ensure, regardless of their
 
overall demographic goals, the right of
 
persons to determine, in a free, informed .and
 
responsible manner, the number and spacing of
 
their children; and (b) encourage appropriate

education concerning parenthood and make .
 
-available to persons who so desire advice and.
 
the 	means of achieving it (U.N. Economic and
 
Social Council 1974).
 

Family planning programs have been the most
 
effective in Asia and parts of Latin America.
 

Population has been an important issue in the
 
developed world as well. In the United States, for
 
example, much attention has been given in recent years
 
to fertility control, with emphasis on making family

planning services more accessible to the poor. The
 
1972 report of the Commission on Population Growth and
 
the American Future, entitled "Population and the
 
American Future," was a unique and comprehensive review
 
of issues relating to population growth in the United
 
States. Although some of its recommendations were not
 
implemented, it remains a model effort of its type and
 
a useful reference for population commissions in other
 
countries.
 

Health, nutrition, and population problems

particularly affect women, whose status is low in much
 
of the developing world and who are too often excluded
 
from the benefits of development. Even more than many

other developmental efforts, programs in these areas
 
are likely to improve the status of women and open up
 
new social and economic opportunities to them. At the
 
same time, opening up new opportunities for women to
 
work outside the home or family farm could make a major

contribution to lowering the birth rate, which will in
 
turn make other development goals easier to achieve.
 

This panel has identified seven areas in which the
 
scientific and technological expertise of the United
 
States could make a major contribution to the
 
developmental efforts of developing countries. Both
 
the developing countries and the international
 
community have indicated the importance of each of the
 
topics selected. In no special order of priority, they
 
are: 

1. 	Infectious diseases of the tropics

2. 	 Water systems 
3. 	Contraceptive technology

4. 	 Nutrition 
5. 	Infrastructure for primary health care servicesf;,,.
 

including maternal-child health and family planning
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6. 	Operational planning and management of health,
 

,nutrition, and family planning programs
 
7. Policy planning and basic data systems
 

Given the nature of the needs in the fields of
 

health, nutrition, and population, the initiatives
 $soft
recommended are somewhat more concerned w3th 
(methods of :wanagement, organization,technology" 

education, information, research, and evaluation) 
than
 

We 	suggest the need to develop new
with equipment. 

technologies, but, in general, we are more concerned
 

with adapting and transferring existing technologies.
 
Several general needs run throughout the topical
 

For example, an almost
discussions in this chapter. 

universal need exists for more adequately trained
 

personnel at all levels of developing country health,
 While training in
nutrition, and population programs. 

the United States in certain specialized research 

and
 

service-related fields is importait, much of this
 

training is too theoretical and parochial for the 
needs
 

Such training contributes to
of developing countries. 

the out-migration of skilled manpower from developing
 

countries, particularly of physicians and nurses,
 
thereby aggravating rather than reducing needs for
 

skilled personnel.
 
The predominant need is to strengthen In-country
 

Such training will tend totraining at all levels. 

strengthen weak infrastructures in health-related
 
sectors and permit more practical training programs
 

that emphasize field apprenticeship in rural and urban
 

low-income areas.
 
There is growing realization of the need to
 

redefine the appropriate functions of the entire health
 

care team, transferring many curative and most
 

preventive functions from the doctor to other trained
 

personnel, local practitioners, and village health
 
Training must be developed to meet the newly
workers. 


defined job descriptions in the latter two categories
 
because not enough trained, modern health workers are
 

available to provide universal access to health and
 
This problem is intensified
family planning services. 


by the tendency of the more highly trained personnel 
to
 

reside in cities.
 
Finally, although this chapter does not focus on
 

possible future health problems, one, occupational
 
health and safety, requires mention. Industrialization
 
and the use of new technologies can create a number 

of
 
Much can be learned from the U.S.
health hazards. 


experience in protecting workers and their families
 

from physical dangers, toxic substances, and mental 
and
 

psychological stress, without seriously inhibiting 
the
 

contributions of industry and technology to
 
development. U.S. government, labor, management, and.
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universities have experience and capabilities in
occupational health and safety that would be useful to

developing countries. 

OPPORTUNITIES AND PROPOSED INITIATIVES 

1. Infectious Diseases of the Tropics 

Infectious diseases--bacterial, viral, and
parasitic--are a major cause of illness and death in
 
developing countries and a serious retardant to

development. 
The extent to which science and

technology have been applied to these diseases has
varied: 
 for some an effective means of intervention is
available but underutilized (e.g., tuberculosis); for
others tools are none::istent or inadequate for public

health purposes (e.g., American trypanosomiasis).

Improved disease control requires greater application

of available technology; more research to develop new
tools, techniques, and knowledge; and increased
 
training in the United States and abroad to do both,
all within the context of appropriate resource
 
allocation and effective delivery systems.


Table 4 indicates those infectious diseases that
panel members felt were of the greatest importance in
developing countries, along with their estimates of
 
current or potential interventions for controlling

them. The diarrheal diseases (including cholera),

malaria, certain immunizable diseases, and tuberculosis
 are accorded the highest priority. Schistosomiasis
 
probably belongs with this group, but its public health
significance is still poorly understood. 
Important,
but of lesser priority, are filariasis (including

onchocerciasis), trypanosomiasis, and leprosy. 
Other

diseases such as yaws, cerebrospinal meningitis, and
dracunculosis are also high priority problems in some

settings but are not as widespread.
 

Rationale for Selecting this Topic
 

The impact of infectious diseases is enormous. 
Up
to 25 percent of African children under five years old
die cL measles or its complications; many others are
left partially blinded or otherwise handicapped. In some countries, control of endemic malaria has halved
 
infant mortality rates within a few years.


The potential for overcoming these diseases varies,
depending partly on whether a single, long-lasting

intervention such as immunization is req Ared (measles)as opposed to long-term treatment (leprosy) or repeatedintervention against a vector (onchocerciasis). For 
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Table 	4."- Inteivmtions and priorities f= tropical disease control 

14-1 likely effeqtivej';Z Pnevii~ 
.nvixcmmieal Priority 

Diseass mm u iizatkn CTrroeatment ol category* 

Edarrtm -jltipli 	 + + 

•hdle 	 + +a 

Malaria 4.. + + 

flummizabl 
diseases -mases +-1 
polio, EPT) 

Tbrclosis +4 

Scisooiss+ *+ 1? 

+ 2
 

(ixxcludin
 
Filrisis? 

Trypenosca.asis ?. ? + + 2

eioy? + - 2 

*Priority is a function of the izzportance of' the disease and of the feasibility of imp~act-

Key: 	 + = Likely effective intervuxtion
 
- = Unlikely effective intervention
 
? = Uncertainty as to effectivess of interventin
 
1 = Highest priority
 
2 = Sec -xy priority
 



diarrheal diseases, a simplified short-term therapy
 
(oral rehydration) was recently developed which permits 
control at a public health level. The strategy for 
controlling smallpox by rapid surveillance and 
containment, which emerged from the global eradication
 
campaign, is undoubtedly applicable to other diseases
 
such as yaws. Some kind of effective intervention is
 
now possible for each of the diseases listed in Table
 
4.
 

There are constraints, however, to applying science
 
and technology to infectious diseases. These include
 
the quantitative and qualitative inadequacy of health
 
delivery systems; the large scale of these disease
 
problems and the consequent high costs of applying
 
solutions even when treatment is inexpensive on a unit
cost basis; the complexities of the scientific
 
questions involved and the uncertainty of predicting
 
breakthroughs; the long time it takes to find
 
solutions; and the fact that development activities in
 
other sectors may exacerbate these problems (e.g., when
 
water impoundment for irrigation or power projects
 
increases the incidence of schistosomiasis, malaria, or
 
filariasis).


Where support for basic biological research is
 
contemplated, it should be remembered that effective
 
research can only occur in the context of an extremely
 
complex set of supporting systems. It requires a
 
critical mass of scientists, well-trained support
 
staff, libraries, logistic support, parts, maintenance,
 
an adequate supply of clean water, reliable
 
electricity, and the like.
 

The interest of developing countries in addressing
 
infectious diseases is apparent from past regional
 
efforts to control smallpox, yaws, malaria, and measles
 
and current support for WHO-sponsored programs for
 
onchocerciasis control in six West African countries,
 
for expanding routine immunization services (DPT,
 
polio, measles, BCG), and for research and training in
 
six other tropical diseases (malaria, schistosomiasis,
 
filariasis, trypanosomiasis, leprosy, and
 
leishmaniasis).
 

It is in the U.S. interest to help fight infectious
 
diseases. Study of how trypanosomes, schistosomes, and
 
leishmania block host defenses, for example, is likely
 
to produce research leads of considerable significance
 
to domestic health problems such as cancer. Also,
 
since diseases do not respect national borders, there'
 
is some risk of importing such diseases as Lassa fever
 
and Marburg disease (ahemorrhagic viral disease) to
 
the United States and a continuing risk to U.S.
 
citizens traveling abroad. . 
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Ongoing Work 

These diseases fall roughly into three categories
 

with respect to the knowledge and resources needed to
 

deal with them. In the first category are diseases
 

such as malaria and schistosomiasis for which existing
 

methods of field control have only limited
 

effectiveness. Likewise, the live vaccine for polio is
 
These


reported to be ineffective in many instances. 


diseases require extensive laboratory and field
 

research.
 
The second category includes diseases such as
 

measles and some nutritional deficiencies for which
 

methods of control are fully developed and effective
 

but reach only a limited part of the population. In
 

these instances, more effective delivery systems must
 

be developed.
 
A third category concerns health problems such as
 

malnutrition, large and poorly spaced families, and
 

unsanitary living conditions, where social changes are
 
Here more
needed more than technological innovation. 


social science research is needed on involving
 

communities in new forms of health-related activities
 

and on developing more effective delivery systems for
 

preventive health information.
 
Although past research at U.S. institutions has not
 

been as extensive as it might have been, work on
 

infectious diseases is currently underway at several

universities and federal government agencies such 
as
 

NIH and the Center for Disease Control, and specialized
 

research facilities such as the Gorgas Memorial
 

Laboratory and the U.S. Army and Navy Laboratories.
 

An analogous set of university, industrial, and
 

government research institutions exists in Europe and,
 

to a lesser extent, in the developing countries
 

themselves, some of the internatioally funded medical
 

research institutes located in developing countries 
are
 

the proposed International Centre for Health Research
 

(formerly Cholera Pesearch Lab) in Dacca (supported in
 

part by NIH and AID), the International Center for
 

Insect Physiology and Ecology in Nairobi, and national
 

or regional institutions in India, the Philippines,
 

Thailand, and elsewhere. Four relevant WHO programs
 

are the special Programme for Research and Training 
in
 

the Expanded Programme,
Tropical Diseases (WHO 1977), 

the World Bank-funded
for Immunization (WHO 1976a), 


Onchocerciasis Control Project in West Africa (WHO
 
and the new Special Programme for Appropriate
1976b), 


As one part of its program, the
Technology. 

based in London, isIntermediate Technology Group, 

seeking to-adapt existing technologies and to identify
 

needed new technologies of relevance primarily'to; ,
 

health delivery in developing countries. 
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Proposed Initiatives
 

To provide a focus for government, industry, and
academic research on these problems, we recommjnd thatthe United States create a new, highly visible program
to improve understanding, prevention, and treatment of
the infectious diseases of the tropics. 
This could be
accomplished either by creating a National Institute

for Infectious Diseases of the Tropics, or by providing
an appropriate mandate and funding for an intensified
 
program at the National Institute of Allergy and
Infectious Diseases of NIH, which already has many of
the relevant research capabilities. Either institution
could help provide for an integrated problem-solving

effort with a specific orientation to the needs of
 
developing countries.
 

The new program should have the capability to
handle all stages of technology development,

adaptation, and transfer into various cultural
 
settings. Assistance should also be provided in
manufacturing, assembling, packaging, distributing, and
marketing innovations.
 

Specific research might be undertaken on: long
term prophylaxis against malaria and various parasitic
diseases; heat-stable vaccines for such diseases as
measles and malaria; simplification of the BCG
vaccination procedure; new products and packaging for
oral rehydration, particularly for children; and
delivery mechanisms in areas without electricity for
immunizations and medications that presently require

refrigeration. However, the investment of fiscal,
human, and organizational resources in the biomedical

research issues described should not detract from, or
overbalance, investment in the development of basic

health services and the organization of health,

nutrition, and family planning delivery systems. 
These
 
are of equal or higher priority.


We recommend that the United States allocate
increased financial resources to support public and
private sector research and training. Research support

should be balanced between support of domestic
1.-titutions, including the proposed new institutional
 
arrangement, and the development and strengthening of
institutions in developing countries. 
Support can be
provided through both bilateral and multilateral

agencies, especially through WHO for the special

programs mentioned above. An appropriate balance
should be struck between short-term and long-term goals
(immediate control programs versus biomedical research)
and between basic and applied research. Initially,
most of the necessary biomedical research will have to
be undertaken in developed countries, with gradually: 



increasing support for strengthening research
 
capabilities in developing countries.
 

Many of the priority diseases will probably require

investment of a decade or more before major advances
 
can be applied on a wide scale. Thus a progressive

buildup of trained manpower is needed in the United

States as well as in developing countries to form an

expanded next generation of laboratory researchers,

epidemiologists, and program planners and managers. 
As
far as possible, developing country personnel should be
trained in their own or in other developing countries
 
to strengthen the growth of local scientific
 
institutions. However, some specialized training in
developed countries would still be necessary. Support

should be made available for the training of U.S.

scientific and program personnel both in the United
 
States and abroad.
 

2. Water Systems
 

More than half of the world's population has io

reliable and safe water supply; 70 to 80 percent have
 no sewage disposal. And yel whether in rural villages

or urban squatter settlements of developing countries,
adequate, convenient supplies of safe water and
 
sanitary facilities are essential to improving the
quality of life. Safe water prevents contact with

debilitating, often fatal, water-related diseates like
cholera, typhoid, enteric infections, hepatitis,

schistosomiasis, and malaria. 
Hygienic conditions in
the home help limit the spread of skin infections,

lice, mites, and trachoma. Convenient supplies of
water (not necessarily from costly in-house connections
 
but from simple courtyard standpipes) reduce the daily

burden of women and children who would otherwise spend

hours*hauling water from distant sources to their homes

and permit more time to be spent on productive

activities such as producing food and attending school.
 

The much larger use of water in towns and,

particularly, cities alters the character of the

primary problem from one of providing a reliable supply

of water in rural areas to one of pollution by sewage,

flows in metropolitan areas. Improved disposal of
 wastes and waste water, an integral aspect of water
 
systems, limits the transmission of waste-related
 
diseases such as hookworm, roundworm, and others. Such
 
systems need not be sophisticated, but appropriate to

the needs and resource levels of the community and
 
household.
 

Despite the availability of engineering capability'

inideVeloping countries and substantial international"

interest, relatively little gain has been made'in 
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providing village households or metropolitan areas with
 
adequate, safe water. Although numerous small-scale
 
water projects have been undertaken, many are no longer

operative because equipment, motors, and chemicals
 
cannot be maintained or adequately trained operators
 
are not available; systems have been poorly managed.

Some problems arise becauie developed country

engineers, financial institutions, and advisers tend to
 
select technology that is too sophisticated for the
 
capital, organization, and management capabilities of
 
developing countries. Systems need to be designed that
 
are appropriate for site-specific conditions.
 

A further impediment to solving water problems is
 
lack of adequate funding. In the United States, for
 
example, water is paid for by the consumer; in most
 
developing countries, it is a part of national budgets,

and this tends to limit the support received.
 

Rationale for Selecting this Topic
 

A major resolution of the U.N. Water Conference of
 
1977 states that the provision of safe, adequate water
 
supplies is a number one priority in many developing

countries (United Nations 1977a). U.S. support for
 
this priority is also consistent with the congressional

mandate to address the problems of the rural poor, the
 
Percy Amendment on the impact of AID programs on the
 
status of women, and the resolution of the U.N.
 
Stockholm Conference on the Human Environment. The
 
greatest environmental threat to human well-being in
 
developing countries may well be the threat of
 
infection, which stems largely from contaminated water
 
and poor waste disposal.


More effective use of national and local planning

and managerial capabilities, and of technology based on
 
renewable energy sources, offers promise in this area.
 
A broader understanding now exists of the problems of

allocation, proprietary rights, and priorities for
 
access to water; management of basic resources (e.g.,

river basin agreements); and provision for maintenance
 
and operating funds. The fundamental relationships
 
among water and health, nutrition, and in a larger
 
sense economic development, are well established,
 
though not precisely quantified.


The selection of appropriate water system

technology by developing countries--systems that can be
 
maintained and operated in-country--would permit scarce
 
capital to go further and more water systems to be
 
constructed and successfully cperated. The United
 
states has experience using a wide range of water and
 
waste water treatment technologies, as well as planning.

and managerial capabilities that can be applied to .the 
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selection of such systems. 
Water managers in,the.
United States are accustomed to looking at the t
components of water systems as a whole, at both the
"hard" technology (e.g., hardware) and the "soft"

technology (e.g., methodological know-how, analysis,
and management). 

Institutional Mechanisms
 

The mechanisms newly available in the Plan of
Action adopted at the U.N. Water Conference in
Argentina in 1977 and ratified by the U.N. General

Assembly should be reviewed. Assessment of water
 resources, agreements on water access, as well as

funding mechanisms and international and bilateral
arrangements have all been considered under these
 
auspices.
 

Other institutions and programs concerned with
efforts in this field include: the International

Reference Center (IRC) sponsored by WHO, which works on
dissemination of information processes, analyses, and
quality criteria; AID studies, which look toward
 
development of managerial sciences and engineering to
 use socioeconomic and technical parameters for
identifying appropriate technologies; and the World

Bank, which is ±inancing preinvestment studies and
economic and engineering projects relating to rural
 waste disposal, development, and application. Other

possibilities are using private voluntary agencies and

the Peace Corps; the numerous training programs (AID,
WHO, IRC); the Intermediate Technology Group (London)

catalogue of equipment and approaches to rural waste
disposal and water supply technologies; the
Environmental Protection Agency (EPA), which deals with
 
rural supplies and on-site technologies; and the Pan-,
American Center for Sanitary Engineering and.

Environmental Sciences in Lima, Peru.
 

Proposed Initiatives
 

The United States has already stated its intention to assist developing countries in the provision of ' domestic water supplies and waste disposal facilities
(United Nations 1977b: 5) by undertaking feasibility '
 studies, project planning, and training. To ensure the
 success of such activities, planning should be
undertaken in collaboration with host country

ministries of health, water resources, and
development/finance. 
AID could support studies on
appropriate levels of technology, training, and
management in collaboration with such institutions " 
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(already supported in part by AID funds) as the Pan.
African Institute of Development, Cameroun; Inter-
African Committee for Water Resources Studies, Upper
Volta; Pan American Center for Sanitary Engineering and
Environmental Sciences, Peru; and the Asian Institute
of Technology, Thailand.

In addition, we recommend that the United States
consider sponsoring regional seminars, workshops, or
in-depth demonstrations for water resource planners,
managers, and technicians to expedite the transfer of
new technologies and the development of problem-solving
experience.

WHO has begun a program to make country water
assessments for community water supplies and
sanitation. 
It is collecting basic information on
present systems, personnel available and needed, 
 o
projections for water demand, and the availability of
water resources. 
 U.S. sanitary engineers, systems
analysts, and hydrologists could provide technical
support for these baseline surveys through AID or HEW.
 . Finally, research is needed to develop firmer
knowledge on how the use of water affects health at the
village level. 
One recent report reviews a number of
studies supporting the view that diarrhea is
significantly reduced among 
_nfants and children when
water is piped into the house. However, the overall
report concludes that "Studies of the association
between health and water supply and sanitation allowing
an accurate prediction of health (and economic)
improvements under a variety of circumstances have not
been carried out 
(Saunders and Warford 1976:196)."
Such studies could provide the economic justification
for investments in rural water supplies, particularly
if the effects of water on health and nutrition could
be quantified. 
In 1976, such a study was supported in
Brazil by AID; several replications carried out under
different economic conditions would be desirable so
that appropriate generalizations could be made.
 

3. Contraceptive Technology
 
,Although men and women around the world enjoy a
considerably wider choice of contraceptive methods than
20 years ago, the available technology is far from
satisfactory. Advances during this period have
included the development and various refinements of
oral contraceptives and the intrauterine device (IUD),
both widely used; 
new and simpler methods of female
sterilization; the development of an injectablehormonal method; legitimation and increasing use of thecondom as an acceptable public program method; use offoam insome programs;'mass use of vasectomy in several 
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male-dominant societies; arid greater knowledge of the 
sequence of events during the menstrual cycle and 
consequent refinements in the rhythm method. Several 
new contraceptive methods are in the research and 
development stage. The technology for performing
abortions has also improved and this procedure is safer 
than in the past. The development of national family

planning programs featuring one or more of these 
methods in many cowtries is probably one of the major'. 
social revolutions of the twentieth century.


Despite ti-ese advances, existing methods have
 
drawbacks due to inconvenience of use or delivery,
 
medical complications, or lack of acceptability.
 
Consequently, there is an urgent need to develop

additional safe, effective, low-cost, convenient, and*
 
acceptable methods of fertility control. Equally

important is the need to adapt and apply existing

technology to individual developing countries in more
 
appropriate ways, taking account of social, cultural,''
 
moral, and physical factors.
 

Rationale for Selecting this Topic
 

Improved contraceptive technology is widely

recognized as a high priority need in both developing

and developed nations, and was so identified in the 
World Population Plan of Action. More recently, the
 
reproductive sciences and contraceptive development
 
were systematically reviewed by more than 160 experts
 
from 26 nations, under the sponsorship of the Ford and
 
Rockefeller foundations and the International
 
Development Research Centre of Canada (IDRC) (Greep et 
al. 1976). This report called for a significant
 
increase in research in this field.
 

Since the great diversity of the world's cultures
 
and peoples and the changing needs of men and women 
during the course of their reproductive lives more or,
 
less guarantee that a single, ideal contraceptive
 
method will never be found, a variety of improved

methods with greater cultural and moral acceptability
 
are needed. Improved contraceptive methods could have
 
a large impact, both in terms of the ability of couples 
to control family size and child spacing more
 
effectively, and in terms of demographic effects on
 
national fertility patterns. While the latter are
 
controlled by the complex interplay of a number of
 
social and economic forces, more acceptable methods of
 
fertility control that might be adopted by larger

proportions of couples for longer periods of time would 
certainly influence fertility patterns and family size,
and could have a major 'impact worldwide. ' 
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1,he potentials for developing improved
 
contraceptive methods and for adapting existing methods
 
to diverse cultural needs are excellent, although the
 
'lead time can be quite long. Approaches already in the
 
research and development stage and leads from past
 
reproductive research offer promise if additional
 
expertise and funding are applied. The United States,
 
with its considerable experience in both basic and
 
applied research in this field, is particularly well
 
suited to play a leading role.
 

Although the need for improved contraceptive
 
methods to bolster family planning programs is
 
particularly acute in developing countries, many
 
Americans also need access to more effective methods.
 
Furthermore, there is growing medical concern atout the
 
potential health hazards of long-term reliance on oral
 
contraceptives by millions of young women in the United
 
States and other countries. Medical complications
 
secondary to the use of the IUD are also of concern.
 
For the most part, methods developed for mass use in
 
international family planning programs would also be
 
appropriate for use in the United States.
 

Institutional Mechanisms
 

A variety of mechanisms exist for the development,
 
adaptation, and transfer of science and technology in
 
contraceptive research and development fields,
 
including normal commercial channels, academia, and
 
bilateral, multilateral, and private programs of
 
support. Products developed within the private sector
 
are generally exported directly or licensed for local
 
manufacture abroad; they are rarely adopted
 
specifically for developing countries. Any change
 
would require a better understanding of the importance
 
of the needs and a reorientation of the interests and
 
priorities of government and private sector leaders.
 
Careful review of incentives and constraints,
 
particularly within the private sector, is needed. As
 
has been suggested in a generally parallel statement,
 

Traditionally the transformation of a
 
promising laboratory finding into a practical
 
birth control method depends on a corporate
 
decision based on puch product development
 
considerations as sales potential,
 
exclusivity, development cost and product
 
liability risks. Government funding can
 
assure that all feasible methods are evalt.Ated,
 
fully, whether or not their development
 
represents ideal corporate policy (Kegan
 
1978).
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,A number of existing implementation mechanisms can 

be expanded through increased U.S. efforts. U.S. 

universities have undertaken a wide range of research 

in reproductive biology of relevance to the search for 
improved contraception. The Center for Population
 
Research at the National Institute of Child Health and
 

Human Development, AID, the Population Council and its
 

International Committee for Contraceptive Research, the
 

AID-funded International Fertility Research Program and
 

the Northwestern University Program for Applied
 
Research on Fertility Regulation, and the Ford and
 

Rockefeller foundations are among the U.S.
 
organizations that have given priority to biomedical
 
and contraceptive research and development, with
 

activities ranging from basic biomedical research in
 
the United States to contraception-related adaptation
 

efforts in developing countries.
 
The Program for the Introduction and Adaptation of
 

Contraceptive Technology is a new organization
 
supported by both U.S. and multilateral funding. The
 
Canadian IDRC has supported applied research in this
 

field and WHO has given priority to its Special
 
Programme of Research, Development and Research
 
Training in Human Reproduction. The Indian Council for
 
Medical Research also has an important program in 1...
 

All these agencies have the
contraceptive development. 

organizational capacity for additional effort but lack
 
the funds to expand current programs.
 

Although the necessary institutional base is
 

largely available, there are major constraints to
 

expanded work in this field. Primarily they are
 

insufficient personnel and funding to carry out the
 

kind of crash research programs necessary to meet the
 
need and insufficient incentives for active
 

An "adequate"
participation by the private sector. 

worldwide effort by governments, foundations, and
 

industry in this field was estimated in 1976 to cost
 

$361 million annually, three times the available
 
amount. Actual U.S. expenditures in 1974 totaled $62.3
 

million, with $38.0 million (61 percent) from
 

government, $12.7 million (20 percent) from
 
foundations, and $11.6 million (19 percent) from
 

With rising costs, the annual research
industry. 

expenditures would need to increase to about half a
 

billion dollars in 1980. Expenditures for U.S. work in
 

this field would be expected to be approximately two-, 
thirds of the total. Worldwide costs for a "high
 
priority" program (receiving 10 percent of medical
 
research funds) were estimated at $566 milliQn in 1976,
 
rising to $766 million in 1980 with by far the largest
 
share drawn from governments (Greep et al. 1976)..,. 
 ,
 
Obviously, achieving even an ,adequate" program level_
 
would require a major expansion in U.S. support.., 



Further constraints on research in the United States
 
are the strict controls imposed by official regulatory
agencies. Regulations regarding medical safety and,..

informed consent typically increase the costs and
 
lengthen the lead time from initial research to
 
ultimate development of a new contraceptive method. At
 
present the lead time is usually at least a decade.
 

Proposed Initiatives
 

We recommend that the United States propose

international support for a priority program of basic

biomedically oriented contraceptive research along the
 
lines recommended in the Greep report (1976), which

would be mutually beneficial to both developed and
 
developing countries. Contraception for the male
 
should receive significantly increased emphasis,

together with expanded efforts aimed at the fesrale.
 
Examples include biodegradeable systems for the
 
delivery of injectable hormonal contraception,

immunological approaches, and reversible sterilization
 
procedures.


U.S. institutions ready to expand basic and applied
research in human reproduction leading to improved
contraceptive technology should receive additional
 
financial support. Many of the basic studies can be 
conducted within the United States under the research
 
programs of government institutions, foundations, and
 
industries, and the applied clinical work should be
 
conducted simultaneously in both the United states and
 
developing countries. AID's effort in this field
 
should be expanded. Funding should also be made
 
available through the multilateral programs of hEO, the
 
U.,N. Fund for Population Activities (UNFPA), etc., as
 
,wellas directly to developing countries through

bilateral arrangements with appropriate local research
 
programs. Within such a program, attention should be
 
devoted to better adaptation of existing contraceptive

methods to the sociocultural and institutional

conditions prevailing in developing countries and to
 
research and development on new methods. The saller

size and body weight of populations in many developing

countries should be taken into consideration. Support

should also be provided for local manufacture,

assembling, packaging, distribution, and marketing

innovations.
 

Finally, the constraints against private sector
 
investment in contraceptive research and development

oriented to developing countries and the efforts geared

to overc(dling this problem should be reviewed; This
 
review should include consideration of the advantages

and disadvantages of business, regulatory agency, and-:
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governmental practices with respect,to taxes; antitrust 

regulations; and trade. 

4. Nutrition
 

Pregnant and lactating women, infants, and young
 
children constitute an important segment of the
 
population and the core of the serious nutrition
 
problem of the developing world. They tend co get the
 
least food or the least protein of all family members
 
and are the first to suffer and the last to recover
 
from temporary or chronic food shortages. The damage
 
that malnutrition inflicts on these populations is
 
visited upon both themselves and future generations
 
(Stein et al. 1972, Gordon 1975, Winick 1976).
 

The goal is to provide each woman a diet that
 
permits her to realize her full potential as well as to
 
bear and nourish a healthy child, and each child a-.
 

nutritional birthright that permits full intellectual,
 
physical, and emotional development. The provision of
 
nutritional supplements to expectant women has been
 
found to reduce significantly the number of low-birth
weight infants. In Guatemala, the provision of only
 
20,000 calories during the entire pregnancy reduced the
 
prevalence of low-birth-weight infants and also
 
improved the lactation performance of mothers (Klein et
 
al. 1976). Both factors contribute to infant survival.
 
But more research is needed on such biomedical problems
 
as the functional significance of improved nutrition on
 
pregnancy, lactation, and infancy, and such behavioral
 
problems as why certain foods are or are not given to
 
infants. These needs point in turn to the need for
 
additional information on dietary requirements, dietary
 
potential in local foodstuffs, existing cultural
 
factors that influence dietary behavior, and
 
willingness or reluctance to modify this behavior.
 

In almost all societies, the key to reaching ideal
 
nutritional levels revolves around women's roles in
 
making such decisions as quality of diet, allocation of
 
food withi, the family, and food preparation and
 
handling practices, and the broader role of women in
 
generating :;,ncome, allocating time, and determining
 
expenditure patterns. Problems of household nutrition
 
are exacerbated in many rural areas by the shift toward 
cash cropping and the reduction in variety of family 
food formerly provided by subsistence farming. All 
approaches to improving nutrition must be sensitive to 
both micro and macro roleS3 of women amidst the dynamics
 
of change.


Nutritional status depends on household 
composition, family,decision making, and many other 
sociocultural and economic forces, as well as1._'.. 
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acceptability and actual utilization of food and
 
nutrition programs. Some of the complex

interrelationships are illustrated by breastfeeding,

which involves not only the nutritional status of the

infant, but also considerations of maternal fertility,

child spacing, health and economics, and the woman's
 
role in the family, industry, and education. Recent
 
data have helped to document and clarify the linkages

between breastfeeding and longer birth intervals
 
(Berman et al. 1972). 
 There is also some evidence that
breastfeeding is associated with antibody protection

and reduced likelihood of bacteriologic contamination
 
which serve to protect the infant, lower infant

mortality, nnd help reduce the necessity to have a

large family in order to insure the survival of a given

number of chiliren. Associated health benefits i.nclude
 
reduced incidelices of gastroenteritis and respiratory

diseasec in children, in part due to less contamination
 
from unclc,,i b3ttles and less dependence upon curative

medical services. In general, improved nutritional
 
status in children significantly increases their

chance3 of surviving diarrheal, respiratory, and other
 
infecticus dist-ases (Berg and Muscat 1973).


The relatively low priority given tc nutrition in

the social science and medical education adds to

nutrition problems. One factor inhibiting a shift in
emphasis is that many social scientists resist and look
 
down on "applied" work, which is currently

underemphasized in training curricula.
 

Rationale for Selecting this Topic
 

Societies with skewed income distributions and
 
inadequate access to food on the part of the poor can
make their largest impact on the nutritional status of
 women and children (and indeed on the population as a

whole) by dealing directly with distributional issues.
 
The potential for effective action on these issues can
be vieuvd from two directions. On the one hand, the
 
scope for action is tremendous. Significantly improved

maternal and child nutrition could help reduce infant
 
mortality rates in developing countries from the
 
present 50-250 per 1,000 to levels approaching those of
 
the developed world (10-30 1ar 1,000). On the other

hand, the problems of acbieving success on a global

scale are large and complicated; FAO calculates, for
example, that more than 300 million children suffer
 
from grossly retarded physical growth. On balance,

however, this panel feels that appropriate scientific

and technological interventions can have a major impact
 
on nutritional status (Scrimshaw 1974, Puffer and
 
Serrarno 1973).
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U.S. interests in such interventions havethree'
 
components beyond humanitarian compassion for
 

suffering: (1) an effective means of modifying dietary
 
behavior will be important in relation to U.S. problems
 

of obesity and excessive caloric and "junk food"
 

intake; (2) understanding the functional significance
 

of malnutrition for individuals will facilitate better
 

food and nutrition policymaking and planning in the
 

United States; and (3) most importantly, the reduced
 

human potential caused by poor maternal and child
 
nutrition has indirect but definite effects worldwide.
 

Proposed Initiat.Lves
 

We recommend that the United States propose 
international collaboration on an expanded program of 
nutritional research, and pledge expansion of U.S. 
research and development and coperation with 
developing countries on nutritional questions that are 

important to those countries. This initiative could 

build on and extend work of this type already being
 

planned by AID and USDA, and by the United Nations
 
University and other U.N. bodies.
 

Increased collaborative research is needed on the
 

relationships among dietary intake, local environment,
 
and human performance (e.g., performance at work or
 

school, the frequency and severity of infections,
 
physical and mental growth, pregnancy, lactation,
 
family spacing, and general vitality?. Additional
 
knowledge is needed to plan, design, and evaluate more
 

effective nutritional Laterventions. Research on the
 

modification of local diets could profitably be
 
undertaken jointly at the village and university
 
levels, with the introduction of a counterpart plan for
 

having interested American scientists working with
 

colleagues from developing countries, both in the
 
United States and overseas.
 

Research should be greatly extended on the
 
development of new foods, such as the vegetable protein
 

supplement Incaparina, which could be used as a weaning
 
food with local modifications of the basic formulation.
 
Research might also be conducted on modifying local
 

diets for infants, young children, and pregnant and
 

lactating women to conform to known dietary
 
requirements for total calories, protein, iron and
 
other minerals, and vitamins. Similarly, test
 
marketing of potential foodstuffs is needed, along with
 
more exploration of the possibility of fortifying local
 
staple foods.
 

More relevant training for all types of applied
 
social scientists in the nutrition field is also 
important. Their training should be carried out both
 



in theUnited..States (at institutions thatemphasize

applied sociology, anthropology, psychology, etc., and
 
also provide training in nutrition) and in developing
countries. More specific actions by the United States
 
could include: (1)funding and institution-building

for 	such training for domestic and foreign students in
 
both the United States and developing countries; (2)

appropriate support for existing international
 
institutions involved in nutrition research and field
 
training; and (3)recogrition that social and
 
behavioral scientists are essential rather than
 
peripheral members'of international health, nutrition,

and 	population program teams.
 

Modern marketing techniques could be adapted to
 
nutrition education to stimulate dietary changes by

individuals and families; for example, finding

culturally acceptable terms to "advertise" the value of
 
an available high protein food and explaining how to..
 
prepare it could increase its use.
 

5. 	Infrastructure for Primary Health Care Services,

Including Maternal-Child Health and Family Planning
 

Adequate health care is especially important for
 
the "poorest billion" of the world's population,

particularly the mothers and children among them.
 
Primary-care should be simple and easily accessible,

and much of it can be administered by community health
 
workers with extremely limited training.
 

The basic health services package includes:
 
maternal and child health care, immunizations, direct

nutritional supplementation, family planning supplies,

and services, environmental sanitation, primary
 
treatment of acute illnesses and accidents, and the
 
educational components of all of these. Recent
 
experience in family planning and other health care
 
programs with rural, village-based service delivery,

using members of the local community as health workers,

has been extremely promising in bringing services to
 
those most in need.
 

A major reason for the inadequacy of such services
 
in many developing countries is an inadequate health
 
care system or infrastructure, which includes the
 
personnel who work within it, physical facilities, the
 
arrangement and logistical support systems, and the
 
health care methodology and technology that flow
 
through it. Among the deficiencies found in many

developing countries are:
 

--	 Services simply do not reach or are inaccessible to 
a large proportion of the population in need,,

perhapsas many-as,80 to,85percent. 
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-- ,Services are sparse in rural and-urban slum areas.... 
,!largelyas a result of a gross maldistribution ofI. 
facilities and personnel. 

-- 'The health care system is dominated by physicians;
developing countries (and developed countries as
 
well) often fail to make optimal use of other
 
health personnel. Current efforts to train and
 
utilize various paramedical workers and community
 
health workers need to be encouraged.
 

--	 A poor balance exists between curative and 
preventive care. Curative medicine (hospital
based, high technology) usually dominates, 
particularly in urban areas. 

--	 The health care system, following the Western 
model, is dominated by high-technology, difficult
to-maintain, costly, hospital-based approaches to 
curative medicine, which are demanded by those who 
can afford such care. In the United States, an 
extreme case, this system has led to per capita 
health care costs that exceed total per capita 
income in many developing countries. 
The health care system is often strongly 
centralized, highly bureaucratized, "top-down,'! and 
inflexible. Recognition of the needs for
 
decentralization and more community and local
 
participation are increasing.
 

--	 The system is usually male-dominated. The role of 
mothers in child care and feeding cannot be long 
ignored. There is increasing recognition of the I 
importance of women as health workers and in social
 
change generally.
 

Several of these problems stem in part from Western.
 
value systems. To the extent that these values foster,
 
rigorous scientific or problem-oriented approaches to.,'
 
health care delivery, they are useful.; But where they'
 
foster elitism or superspecialization, they are
 
counterproductive.
 

Rationale for Selecting this Topic
 

The 	provision of reasonably accessible and
 
economical basic health care arA family planning
 
services for the world's poor deserves the highest.
 
priority. It could mean improved nutrition, decreased
 
morbidity, increased survival (especially of infants
 
and children), smaller families, longer birth
 
intervals, increased productivity, and expanded
 
opportunities for women. All these can mean a basic
 
improvement in the quality of life. The knowledge and:
 
technology needed to provide these services are
 
available. There is.no doubt that we know how toi ;.,,i-fi
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prevent many deaths, to improve health and nutrition, 
and to facilitate family planning. Thus the potential

for effective action is very great.
To stimulate interest and action in addressing such

problems, politicians, planners, and decision makers
 
need to be shown that ',asic health services can be

provided and that desirable results can be produced.

Furthermore, a carefully planned package, based to the

largest extent possible on local or community resources
 
(including community health workers) need not be
 
extravagantly expensive. 
It has been pointed out that
the current health care/nutrition package in Sri Lanka

has produced a life expectancy at birth greater than

that in Washington, D.C., at a cost of less than $15
 
per person per year.


However well or poorly the United States is
 
providing domestic health care and "containing" health
 
care costs, there is no doubt that it can help

developing countries that want to improve their health
 
care systems. The United States has the technology,

much of the medical equipment, the organizational and
 
management skills, and useful experience working in
 
developing countries.
 

Ongoing Work
 

Many governmental and nongovernmental mechanisms
 
exist for the direct in-country transfer of technology.

The former include bilateral (AID, the Swedish and
 
Canadian international development agencies, etc.) and

multilateral agencies (WHO, the World Bank, UNFPA,

UNICEF, etc.). The latter include foundations (Ford,

Rockefeller, Volkswagen, etc.), educational
 
institutions, voluntary agencies (CARE, International
 
Planned Parenthood Federation, the Oxford Committee for

Famine Relief of England), religious .institutions,

nonprofit agencies (Battelle Memorial Institute,

Management Services for Health, Research Triangle

Institute, Population Council, etc.), and corporations

(Westinghouse, Whittaker). Professional associations
 
such as the American Public Health Association and the

societies for medical anthropology and medical
 
sociology are also active in this field. 
The
 
effectiveness of these mechanisms varies, but
 
generally, the record is probably better when the;

transfer concerns "hard science" or technology than
 
when it involves institution-building.
 

Another important transfer mechanism is the

education of physicians, nutritionists, and familyJ:1.:

planning specialists from developing countries in the
United States or other affluent countries.. -Thisi:) ,1
mechanism has been criticized on the grounds that many, 
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of those trained never return home, many of thosewho,.

do return do so as specialists trained to practice a

sophisticated kind of medicine inappropriate to
 
priority needs, and many return with life-style

expectations and income demands such that their,

services are effectively denied to most of their
 
compatriots.


Despite these problems, many developiig country

physicians trained in affluent countries have played

crucial roles in the transfer of health, n-trition, and

family planning knowledge and technology. Universities
 
such as City College of New York and Ben Gurion
 
University in Israel have undertaken programs

specifically directed at training physicians in primary

health care. The record of physicians trained in
 
schools of public health in the United States and

elsewhere may be better than that of those trained as,

specialists in hospitals because of the greater concern
 
of the public health profession with community-related

problems.
 

Proposed Initiatives
 

Much of the knowledge and technology at issue have,

existed for years and a variety of implementation or

transfer mechanisms has been tried. Many of these

mechanisms have worked well on a small scale; fewer
 
have been effective on a large scale. Yet we have dine
little to learn from these trials.
 

We Propose that the United States encourage

international support for an expanded program of 
concrete demonstrations of feasible, effective,

reproducible ways in which health care systems can be
 
improved. This is proposed despite a somewhat
 
disappointing past record of replicating successful
 
pilot and demonstration projects (for a recent review

of experimental efforts in the family planning field,
 
see Cuca and Pierce 1977).


Such demonstration projects should be carried out
 
jointly by both developed and developing countries and
 
funded in such a way that the project can be replicated
 
on a broad scale with local resources once the initial

period is past. Most likely, developing countries will
be represented by governmental institutions, but 
wherever possible private organizations, medical 
education and training institutions, and service
agencies should be included in order to stimulate the 
long-term institutional development on which broad
scale replication ultimately depends.


On the developed countr' side, the approach might,
be bilateral or multilateral, through one of the U.N.,Z
agencies or the World Bank; large resources will be,,,f 
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required.'Funding will necessarilybe gOvernmentaL
although actual implementation may be through
nongovernmental organizations.

The scale of a given demonstration should he large-,
enough to include all elements of an effective system
or infrastructure, but small enough to be completed in
perhaps three to four years. 
Officials often lose
interest in longer projects, particularly ones with
highly sophisticated, Western-type evaluation systems.
For the scale of demonstration projects envisaged,
trained and experienced ?ocal leadership is essential,
with a carefully selected team of nationals, supported
where appropriate by foreign technical advisers.
In addition to demonstration projects to strengthen
and test large-scale improvements in health care
systems, we recommend that the United States encourage
and support a major expansion in fast, flexible small
grant programs to facilitate testing and demonstrating
innovations in individual program elements. 
Such
innovations may cumulate to large-scale change over


time.
The economic slump of the mid-1970s in developed
countries adversely affected private small-grant
programs for primary health services, and some have
completely disappeared. 
Such programs are not
expensive, even when they involve significant
administrative costs. 
 Yet they may be just beyond the
capabilities of limited or highly rigid health care
budgets in developing countries or just outside the ken
of administrators who are faced with bureaucratic
constraints and who are unfamiliar with research and
experin ntal traditions.

At the same time, administration of experimentally
oriented small grant programs may be troublesome to
large agencies and national governments. Accordingly,
small grant support may be effectively channeled
through universities and nongovernmental organizations
in some instances. 
One such program operating in Asia
and Latin America is the Population's Council
International Committee for Applied Research in
Population.

Specific technological innovations that could be
developed under such grant programs and that would be
particularly useful at the village level include: 
 (1)a more efficient clamp for the umbilical cord, either
easily sterilizable or disposable and inexpensive,
linked with additional education for local
practitioners; (2)an inexpensive receiving blanket for
keeping newborns warm; (3)prepackaged disposable
needle and syringe packs with measured amounts of an
oxytocin to prevent postpartum hemorrhage, or vitamin
K, etc.; (4) a prepackaged, fixed dosage pack for oral'rehydration or peritoneal fluid administration; and (5) 
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safe combinations of vaccines for administration,in the
 
neonatal period (BCG, smallpox, etc.)
 

Education, training, and community information
 
relevant to primary care are needed for individuals and
 
their families, health practitioners, and local
 
midwives, community health workers, family planning

fieldworkers, nurses, doctors, etc. For example,

existing medically sound techniques, such as warming

the baby after delivery by placing it close to the
 
mother and putting warm blankets over both, could be
 
reinforced in the practice of local midwives, while new
 
techniques, such as measures to stop postpartum

hemorrhage, could be introduced through training. As
 
another example, physicians need to be taught how to,
 
function in the absence of a fully equipped hospital as
 
well as within one.
 

6. Operational Planning and Management of Health,
Nutrition, and Family Planning Programs
 

A delivery system designed to improve the coverage

of health, nutrition, and family planning services ,1
 
inevitably entails large-scale and unique problems of.
 
management and coordination at all levels. Three
 
important needs are: (1)large numbers of
 
appropriately trained managers; (2)adequately

functioning support services; and (3)effective
 
supervision, communication, and feedback.
 

Health professionals are usually not oriented
 
towa%:d community efforts or trained in the social
 
sciences or management techniques, while general

administrators usually lack medical knowledge and are
 
accorded liw status in the health sector. Yet, as the
 
importance of decentralization and the provision of a
 
wider range of integrated services becomes accepted,,

the need for professionals with a proper balance of
 
technical and managerial knowledge and skills expands.

While hospital adminstration is a recognized

discipline, the management of primary care is not, and
 
the latter has unique features that require innovative
 
training programs.


Basic health, nutrition, and family planning,

services also require adequate support systems which
 
typically do not receive enough attention relative to
 
personnel development and training. Personnel
 
effectiveness is frequently hampered by the inadequate

and unreliable delivery of medicines and supplies,

equipment ill suited to local conditions and not
 
properly maintained, and inadequate transportation and
 
communication facilities.
 

Finally, the collection of operational information 
for routine administrative reports consumes , 



clo'nsiderable time and effort. Its value for program; 
planning, management, supervision, and evaluation . 
purposes is often minimal, however, because what the 
administrator needs to know for improved decision
 
making and supervision is seldom emphasized in the.
 
design of management information systems. An
 
information system that focuses on the identification
 
and care of severely ill, malnourished, or otherwise'
 
high-risk children may be more useful than a system
requiring the time-consuming collection and reporting

of a more comprehensive body of data. Both the United 
States and developing countries stand to benefit from
 
wider application of this approach in health sector 
management.
 

Rationale for Selecting this Topic
 

Management institutes in many developing countries
 
are already directing more attention to the health
 
sector. The International Committee on the Management
of Population Programs also has experience in thin
 
field. The potential for U.S. participation is colored
 
by an apparent paradox. On the one hand, this country

is characterized by a distinctly pragmatic, problem
solving orientation and considerable experience with
 
the development and use of management systems. On the
 
other hand, U.S. domestic progress in managing primary
health care has lagged, so that attention to the issues
 
addressed above could substantially benefit this 
country as well as developing countries. In short, 
this is a field in which the United States has much to
 
learn as Well as to offer.
 

However, one important constraint should be noted.
 
The application of basic management principles involves
 
questions of management style that are behavioral and
 
highly culture-specific. Even within the United 
States, the health sector and industry have
 
distinctively different management features. Thus the
 
U.S. role is likely to be somewhat limited and
specialized, although local adaptation of management:
systems and in-country development of management 
competence deserve strong support.
 

Proposed Initiatives
 

Initiatives that the United States could offer
 
relate to the three concerns discussed above. 

Manaqement Personnel. U.S. training programs in 
hospital administration are being broadened to
 
encompass health services administration generally.

Moreover, schools of business are joining schools of
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medicine and public health in offering programs in
 
health services management. We suagest that the
 
resulting developments in curricula be shared with,

developing countries, and that support for U.S.
 
training of those who wish to teach health management

in developing countries be provided. However, due to 
the idiosyncracies and culture-specific nature of the
 
m~nagement of social services, much of the training

envisaged must be adapted to local settings and
 
provided in developing countries themselves. Thus U.S. 
universities and management groups and concerned
 
institutions in developing countries might work
 
together to develop centers in those countries for
 
training population, health, and nutrition system

planners and managers.


Support Services. A number of private U.S. firms
 
with considerable experience in the systems approach

generally and with specific management support systems

have begun to apply their expertise to the health
 
sector. Federal assistance is already being used to
 
some extent to channel this expertise toward the needs
 
of developing countries. We suggest that this effort
 
be encouraged, taking care that conditions unique to
 
developing countries are recognized. For example,
certain recent developments in communications 
technology, selectively transferred, might usefully be
applied in developing countries. The United States has
 
much to offer in the way of hardware (e.g., vehicles
 
and equipment), although such assistance must be
 
provided flexibly to account for local conditions.
 
Even more important, however, is the transfer of
 
appropriate software (e.g., training for maintenance
 
capability).


Effective Data Collection Communication, and
 
Feedback. Innovative methods of collecting data and
 
efficient methods of analysis and feedback to provide

for minimal information needs are major planning and
 
management concerns in both the United States and
 
developing countries. In contrast to vital statistics
 
and health statistics, however, the field of health
 
management statistics remains poorly developed, apart

from some activities involving American hospital
 
management. Developing countries might find it useful
 
to have statistical information systems for basic
 
population, health, and nutrition services which would
 
improve decision processes and afford at least minimal

comparability among regions and among countries. We
 
believe that private U.S. management groups,

professional hospital associations, universities, and
 
population/family planning organizations could assist
 
in developing such systems.


The hardware and software available for analysis.
 
are developing rapidly. For example, large-capacity,
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minicomputers are increasingly available at 'declining 
costs, and mechanisms for facilitating their use should
 
be encouraged. The resulting rapid feedback of
 
information to operational levels could improve

supervision and evaluation of program performance and
 
would promote an appreciation of the importance of data
 
among those who must generate them in the first place.
 

7. Policy Planning and Basic Data Systems
 

Effective plaining and an improved data base are
 
essential for successfully implementing the initiatives
 
proposed in other parts of this report.
 

Policy-Planning
 

Population, health, and nutrition programs'are

closely linked in many settings and should usually'be
 
coordinated. This means creating, on a national basis,
 
planning units in these and related fields with
 
competence in economic analysis, quantitative planning
 
technologies, management and administrative
 
technologies, and sectoral technical expertise. Aneed
 
for such a unit in the population field was enunciated
 
in paragraph 95 of the World Population Plan of Action
 
(U.N. Economic and Social Council 1974):
 

Population measures and programmes should be'
 
integrated into comprehensive social and
 
economic plans and programmes and this
 
integration should be reflected in the goals,
 
instrumentalities and organizations for
 

planning within the countries. In general, it
 
is'suggested that a unit dealing with
 
population aspects be created and placed at a'
 
high level of the national administrative
 
structure and that-such a unit be staffed with
 
qualified persons-from the relevant
 
disciplines.
 

A social development and planning unit of the type

suggested would draw on and relate to planning staffs
 
within individual ministries or single-sector

institutions such as a ministry of health. Its chief'
 
function would be to apply an integrated systems

approach to analysis of development problems, programs,
 
and policies, and to the implied needs to gear these
 
more effectively to health-related goals.


In both its public and private sectors, the'United
 
'
 States has competence in assessing technologies,
 

'
 analyzing environmental impacts, concepts of resburcefl
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allocation, cost-benefit analysis, cost effectiveness,
forecasting models, and other planning techniques, all
of whLch can be useful in implementing a systems
approach to planning in developing countries. Except
at theoretical levels, however, U.S. resources covering
the requisite disciplines have not been well organized
or applied in the integrated manner proposed. 
Thus
successfully applying these resources would benefit the
United States as well as the developing world.
The key mechanisms operative at present are largely
in the private sector--universities, research groups,
and business firms. 
By providing information and
consultants and by training developing country
nationals, these groups are in effect exporting an
approach and a point of view on social programs. As
matters stand, the approach taken is frequently a
single-purpose one; 
so that these groups must seek to
redirect thinking on these topics. 
This will not
require developing new technologies as much as adapting
existing technologies through new approaches to
training and technical assistance. Integrative
socioeconomic systems planning is a means of
implementing technological adaptation as well as a
technological change in and of itself.
The U.S. government can strengthen these moves by.
financially supporting the efforts of such groups to
broaden their tedching andresearch and development ...
_
approaches. 
AID's program in population and

development policy is one example.


Proposed Initiatives. 
 To facilitate socioeconomic
planning related to health, we suggest that the United
States offer to: (1)identify several leading
institutions in the United States and developing
countries currently using the systems approach to
planning; (2)strengthen such groups financially to,._
foster research collaboration among themselves and Withdeveloping country organizations; (3)offerscholarships to students from developing countries
earmarked for studies in this field; and (4) select and
publicize successful case studies of integrated
planning and technology transfer in the family
planning, health, and nutrition fields.

Three major constraints to successful action by the
United States shoul,. be considered, none of them
insuperable: (1)the technical/organizational/


behavioral complexities involved in developing anintegrated approach, (2) problems with adaptingappropriate levels of the disciplinary technologiesto
be deployed, and (3) cross-cultural differences in theapproach to and use of these technologies.
The stress should be on developing andstrengthening national and regional institutions -in,:rdeve oping countries (in the public and/or private 
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sectors)'rather than on bringing large numbers of
developing country nationals to the United States for
technical traling. U.S. training should be reserved
for those involved in highly specialized programs that
cannot be easily and economically established in
developing countries. Cooperative relationships

between U.S. universities and other institutions in,
developing countries to transfer needed planning skills
have also been successful in some instances.
 

Basic Data
 

National'efforts, assisted in many instances by the
U.S. Bureau of the Census and the United Nations, have
considerably improved the collection of census data in
 many parts of the developing world, although technical
assistance and research and development are still
needed, especially to find lower cost systems. 
with
respect to the reqistration of births and geths, the
situation is less favorable. 
Although vital statistics

is an important field, neither the United States nor
the United Nations has enough special expertise that is
wholly and directly applicable to statistical systems';

in developing countries.
 

Three approaches to the collection of vital
statistics might lead to major improvements: (1)
increased emphasis on registration of vital events; (2)
choice of representative sample areas where special
care can be taken to register all vital events as in
 some of the projects assisted through the International

Program of Laboratories for Population Statistics of
the University of North Carolina 
(selection of such
 areas for statistical purposes should not necessarily

mean that they receive additional inputs for health,
nutrition, and other developmental programs); and (3)
development of dual record systems which tend to

provide considerably more complete reporting than can
either single system alone. 
In dual record systems,

vital events enumerated in the first source but missed
in the second and vice versa are identified by matching

(record linkage), and an estimate is made of those

missed in both sources assuming independence of
 
sources.
 

Household sample surveys are used for a variety of
purposes, particularly in the population field (for
example, to estimate levels and trends in employment
and unemployment, migration flows, fertility patterns,
and school enrollment). Similarly, they are used for
establishing health status, anthropometric

measurements, and use of services. 
The United States
has found periodic sample surveys to be an important:
guide'to improvement of services, and other nations are 
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likel t:'io benefit from them.' Either the U.S. ureau 1f 
the Census or a body such as the international
 ' 
statistical Institute could provide a training and 
advisory mechanism for organizing and carrying out low

cost household surveys relating to population and 
"
 

health, and perhaps to some aspects of nutrition. The
 
U.S. Center for Disease Control and various university
 
and private groups could also assist.
 

Periodic surveys generally require a permanent
 
organization, with highly trained professional staff in
 
a number of disciplines (mathematical statistics,
 
operations research, applied statistics, social
 
psychology, economics, and data processing), as well as
 
qualified interviewers and supervisors. The United
 
states could share its experience in developing,
 
organizing, and operating survey systems, and could
 
assist with the required adjustments to developing
 
country conditions, including devising lower cost
 
approaches, and with academic and on-the-job training.
 

Sample surveys can provide definitive information 
at an aggregate geographical level but may be 
inadequate for identifying programmatic implications at
 
the local level. The United States has a need for, and
 
some experience in, developing methods for obtaining
 
synthetic estimates of local conditions from national
 
data, and should welcome collaboration in further
 
efforts in this direction.
 

Intensive interviewing, participant observation,
 
and related microstudy field techniques yield a type of
 
information that complements that obtained through
 
surveys. Ideally, selection of study areas should be
 
based on sampling frames. Intensive studies conducted
 
over one to two years require trained, linguistically
 
competent professionals. Shorter term studies using
 
similar techniques can be aimed at more restricted,
 
specialized problems. Such microstudies identify the
 
socioeconomic context within which different levels of
 
reproduction, health, and nutrition occur, and help in,
 
the interpretation of survey results. They-shed lightl
 
on validity (the extent to which a measuring instrument
 
measures what it purports to measure), on processj(not
 
just "what," but "how"), and provide depth to
 
complement the breadth of surveys.
 

Much time, effort, and money can be saved if
 
efficient networks for information retrieval,
 
dissemination, and storage can be devised, installed,
 
and maintained. Many kinds of networks for sharing
 
information could be established, and the United States
 
has experience, and some expertise, in applying such
 
systems in the health and population fields. While 

'
 
such systems tend to be demanding in terms of hardware
 
and personnel and relatively expensive, they can be' 

,
The United,States '."
cost-effective -in some instances. 
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-- 

-- 

should share information and expertise upon request.For exardle, it could provide access to alreadydeveloped computer-k-sed information systems, together'with the softvare necessary to operate such a system,
and could participate in the exchange of newinformation on a continuing basis wherever thir iscost-effective for all parties concerned.
proposed Initiatives. 
While the long-run outlook
for improving the social sector data base is good,
there are several constraints. 
These include:
 
low priority accorded statistical systems in somedeveloping countries; 

-- lack of appreciation of the multiple values ofvital registration for legal, health service, andeconomic planning purposes;lack of need by individuals in scme countries for..
birth and death certificates;
 
shortages of trained personnel;
-- lack of professionalization of statistical offices,with advancement based more on longevity than

performance;

hardware requirements that are costly and demandingin terms of trained personnel for census processing
and for information retrieval;

Sitdequate 
 understanding of systems development for,
information storage and retrieval except by a few
persons;high personnel and monetary costs of operation and
maintenance of currently available information
retrieval systems.
 

Recognizing these problems, we nevertheless elieve
that the United States could usefully offer to expand
its support for developing country initiatives to
improve their basic social and economic data systems,
particularly those most essential for planning health,nutrition, and family planning services. This wouldinclude support for research and development to develop
lower cost systems designed to get at least the minimum
essential information on a timely basis under specificdeveloping country conditions. The United States couldalso facilitate the use of minicomputere by providing
hardware, training, and the necessary editing,
processing, and standard analytical routines.
 

EPILOGUE
 

Some of those on this panel uho have lived or
worked abroad have come to question whether truly
significant changes are likely in population, health,
nutrition, and other gocial welfare sectors without 
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fudiamental changes in political,social, and economic
 
systems. Scientific and technological change will 
'
 

produce improvements in human welfare, but far greater
 
advances could follow from a commitment to general
 
social change and basic human rights. A most important
 
barrier to social and economic development is
 
institutional and bureaucratic indifference.
 

Evidence from developing countries indicates that
 
where the standard of living of the poorest segments of
 
the population has improved somewhat, health has
 
improved, based on such indices as decreases in infant
 
mortality and crude death rates and increases in life
 
expectancy. Thus equity issues, specifically income
 
redistribution, and standard of living are of utmost
 
importance in achieving improvements in the fields of
 
population, health, and nutrition. Indeed, without
 
such equity medical science and technology may have
 
limited usefulness.
 

In the industrialized nations, health indicators
 
improved substantially even before medical science and
 
technology had much to offer. Thus it should be
 
stressed at the 1979 U.N. Conference that dramatic
 
improvements in the quality of life in developing
 
countries are possible without new technological
 
advances in the health field, but rather through more
 
appropriate and widespread adaptation, transfer, and
 
application of what is already known and available.
 

A basic difference between the United States and
 
most developing countries in the manner in which social
 
services are provided must also be kept in mind. In
 
this country, health, nutrizion, an4.family planning
 
services are largely delivered through the private
 
sector, private doctors, private pharmacies, and other
 
private institutions. Through marketing techniques,
 
the private sector often has been more successful in
 
disseminating innovation than has the public sector.
 
On the other hand, much of the population of most
 
developing countries depends on the public sector for
 
these services, although, due to a lack of effective
 
health care facilities and professionally trained
 
personnel, many people also use private pharmacies,
 
drugs from small general stores, and private,
 
indigenous, or traditional health care providers.
 
Since much of the technological and managerial
 
expertise and many of the financial and other resources
 
in the United States are found in the private sector,
 
much of the technology is proprietary in nature.
 

Consequently, if the United States-is to make a major
 
contribution to health and socioeconomic development'in
 
Africa, Asia, and Latin America, special efforts must
 
be'made to enlist the capacities of the private sector.
 

" -

This panel also believes that Americans would do ''
 

well to contemplate changes in their consumption
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patterns--for their own sake as well as to.accommodate
 
the justifiable needs and desires of developing

countries in a time of growing resource shortages. The
 
extravagance of current American resource consumption
 
patterns covers a broad spectrum, from medical
 
facilities to diets to modes of recreation and
 
transportation. The health benefits of a simpler diet,

with less meat, fat, and sugar, could be substantial
 
for the average American and additional benefits can be

expected from less resource-intensive life-styles in
 
other dimensions. The need for Americans to consume a
 
smaller proportion of the world's resources should be
 
taken as an opportunity to reap some of these benefits,

rather than as a threat to material well-being. We
 
recognize that changes in consumption patterns are

generally difficult to achieve. But with research to
 
clarify the anticipated benefits and with inspired

leadership it may be possible.
 

In general, we support the widely held view that
 
technical and financial assistance from the

industrialized nations be directed to needs identified
 
by responsible developing country officials. In some
 
cases, however, such officials represent an elite whose
 
perspective may well not represent the needs of the
 
majority of the people. For example, a costly modern
 
hospital or a sophisticated, specialized piece of
 
medical equipment may benefit a few, but requests for

such items must be considered in context; the need for
 
support of rural primary care facilities is far more
 
urgent. Two closely related problems, which
 
unfortunately occur quite frequently, are (1)

inappropriate and/or inexpert advice offered by medical
 
and other foreign advisers, distinguished perhaps in
 
their own fields in the United States or elsewhere, but
 
inexperienced in international cross-cultural health
 
problems and priorities; and (2) inappropriate advice
 
from Western commercial interests, which also may not
 
relate to the needs of the majority.


In the health field, a large number of pilot and
 
demonstration projects have been conducted during the
 
past 25 years, and there is a need to continue such
 
projects. However, the success of pilot projects has
 
often been related more closely to motivation,

commitment, and dedicated local and foreign leadership

at the project level than to general advances in
 
organization, structure, or planning. Such commitment
 
on the part of the central political and/or ministerial
 
leadership is essential but often lacking. Without it,

significant improvements are difficult, if not
 
impossible. Similar good faith and commitment are
 
necessary on the part of multilateral, bilateral, and',

private assistance agencies.
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''Chapter 4 

FOODp, CLIMATE# SOIL, AND uWATER~ 

INTRODUCTION
 

Scope of Assignment
 

'This panel has taken a comprehensive view of food,
focusing on the role of science and technology in its
 
production, harvesting, marketing, processing,

preservation, preparation, and consumption. We have
 
given primary emphasis to those aspects of climate,

soil, and water that contribute to food for human

consumption, although concerns 4or the management and
 
conservation of these resources extend beyond food.
 
Natural resources in a more general and comprehensive
 
sense are covered in Chapter 5. 

The World Food Situation
 

it is questionable whether enough food can be
 
produced during the decades ahead to meet the caloric
 
and nutritional requirements of the world's population.

Thus few subjects are of greater concern than improving

the methods and techniques used to satisfy requirements

for food.
 

Discussions of the world food problem are too often 
put inglobal and national terms and lose sight of food 
consumption and production at the level of the
 
individual. In advancing our proposals, we have
 
attempted always to keep in mind their usefulness to
 
the individual consumer and producer of food. Much of

the world's food is grown and consumed within
 
individual units or in relatively small areas.
Stultifying drudgery is still required, particularly on
 
the part of rural women, for agricultural production,

the preservation and preparation of food, and the

collection of water and fuel for cooking. Thus it is
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difficult to imagine a greater return from the improved

use of science and technology than the application of
 
technology in the production, preparation, and

preservation of food at the village level.
 

Increases in food production depend on the adoption
of selected technologies by millions of consumers and

producers, and governments must facilitate the

continuous transfer of technologies that would beuseful in particular circumstances. No one project, no
 
matter how ambitious, will ever "solve" a developing

nation's food problem.


High energy prices and the difference in
capital/labor availabilities have forced the use of

labor-intensive agricultural technologies in developing
countries. Yet this does not eliminate the great need

for labor-saving and toil-saving technology (e.g.,

animal traction and carts, hand grinders, drying ovens,
 
pressure cookers, and pumps). Indeed, sight should
 
never be lost of the individual users who ultimately
decide whether a particular technology is "appropriate"
 
to their needs and goals.


Most people depend on others for at least part of
the food they consume, and some form of market
 
organization is used to bring producer and consumer

together. The role of governments in making markets
possible, in regulating markets, or in substituting

government activity for direct markets varies greatly..

But, regardless of the type of marketing system used,
food producers need incentives to maximize production.


Inappropriate price structures may be one of the
 
more serious obstacles to the effective transfer of
technology pertaining to food, climate, soil, and
 
water. Most countries want to pursue policies that

will result in low-cost food to the consumer for both
political and humanitarian reasons. Yet a low-cost

food policy may mean that farmers are insufficiently

motivated to increase the amount of food produced over

that consumed by their immediate families and close

associates. Substantial literature exists

demonstrating the remarkable response of food producers

under quite different conditions to appropriate

incentives (Schultz 1978). Of course, no matter how

productive agriculture might become, food cannot be
sold to people who cannot afford it. Thus progressive

income distribution and programs to improve the income
of the very poor are important in increasing purchasing

power, while at the same time improving the farmer's

incentives to increase productivity.


Food is a principal U.S. export and the question

arises as to whether U.S. interests would be damaged by
successfully undertaking initiatives that would help toincrease food production in developing countries. Inthis regard, two forces are at work which typically,.
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move in opposite directions. On the one hand, a 
"substitution effect" occurs rather quickly when food 
produced abroad results in a reduction of food exports.
On the other hand, increased food production abroad
 
will result in higher incomes and greater demand for
 
goods and services generally, including food--this
 
might be called an "expansion effect." Much empirical

evidence indicates that the expansion effects will
 
outweigh the substitution effects from increased food
 
production abroad. Thus, while there may be adjustment

problems for certain U.S. producers, they would tend to
 
be offset by other gains for U.S. agriculture and the
 
U.S. economy. 

we emphasize six areas for enhancing the
 
contribution of science and technology to food
 
production, giving special weight to immediate impact

and the development of local capabilities for both
 
planning and research. These areas are:
 

1. 	Reducing food losses (harvest and postharvest)}.

2. 	Water management for irrigation

3. 	 Weather and crop information systems
4. 	 Farm and land-use planning for sustained food
 

production
 
5. 	Plant and animal protection
 
6. 	Management systems for sustained crop production,
 

U.S. capabilities for applying science and
 
technology to food problems extend far beyond the six
 
areas selected. Moreover, our ability to apply these
 
capabilities to developing country problems has been
 
greatly enhanced by extensive technical assistance in
 
agriculture over the past 25 years. This selection is
 
not intended to suggest any diminution of the past U.S.
 
technical assistance role. Rather, we recommend that
 
the United States stand ready to continue and expand

its collaboration on food problems on a broader basis
 
than the six areas emphasized here.
 

One outstanding example of such an opportunity is
 
basic research on improving the biological productivity
 
of crops, which involves genetic improvement, nitrogen

fixation, and the enhancement of photosynthesis. This
 
kind of research is being stepped up in the United
 
States, and it has the strong support and cooperation

of many developing countries. Such research
 
contributes to the development of the science base on
 
which increases in productivity ultimately depend.
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OPPORTUNITIES AND 	 PROPOSED INITIATIVES 

I.. Reducing Food Losses (Harvest and Postharvest) 

The 	maximum benefits of food production can only be
realized by preventing as much as possible any losses
between production and ultimate consumption. Food
losses can take the form of decreases in quantity or
quality, both of which diminish nutrition. Food
products are prone to biodeterioration, chemical
degradation, and attack from insects, birds, rodents,
mold, and other microorganisms. To enhance the
storability of foods or to convert raw foods into forms
more suitable for human consumption, food usually
undergoes conversion or processing. Often these
conversion processes are inefficient and further losses
 
are incurred.
 

A resolution of the Seventh Special Session of the
United Nations General Assembly (1975) states that
"...the further reduction of postharvest food losses in
developing countries should be undertaken as a matter
of priority, with view to reaching at least 50 percent
reduction by 1985.11 Estimates of food losses from
harvest to consumption range upward from 10 percent for
grains and legumes and 20 percent for perishables, butexact figures on the different types of food losses in
various countries are difficult to obtain. 
Whatever
they are, their reduction would increase food supplies,
with the virtue of not seriously disturbing the lifestyle of the people concerned. Such measures do not
alter methods of producing food, nor do they require
introducing unfamiliar types of food.

All societies use some method of food preservation.
Many of the basic principles required to preserve food
have been established and are immediately available
through properly trained food technologists. However,
there is
a need for further research and development on
low-cost preservation systems suitable for rural areas
in the tropics.

Postharvest food losses may result from many causes
other than those related to preservation. For example:
 

--	 Harvest may not take place at the proper stage of ldevelopment. If immature, the product may lackpalatability or nutritive value, or both. If too,
mature, excessive spoilage will occur, resulting in
large harvest losses.
 
--	 Inadequate equipment may fail to harvest the cropefficiently, with excessive field waste. --	 Excessive moisture may lead to mold growth and thedevelopment of other microorganism, whileexcessive dryness may result in shattering,breakage, etc. Postharvest losses are usually much
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more extensive when moisture levels are high,:.
 
creating conditions for increased fungal and insect

:attack.
 

Existing technologies and trained technologists 
could be used in the application of postharvest loss
reduction techniques geared to the differing needs of 
the following groups: 

appropriate use of known technologies. Others, in
 

small farmers and landless labor where little or no 
money is available, family labor is abundant, only 
local materials are available, and extension 
services are inadequate. women are a particularly 
important target group in this category. Too often 
assistance programs have provided rural men with 
training, credit, and tools and deprived poor rural 
women of whatever economic status they possessed. 
Medium and large farmers (including village grain 
merchants) where cash resources and hired labor are 
available but access to modern technology is 
limited. 
Government and quasigovernment operations where 
international credit and aid and large-scale 
technology are available but technical skill is
weak. 

Some of these problems can be alleviated by 

which technology is not known, present opportunities
for further exchange of information and cooperative 
research, e.g., on protection of perishables from the 
excessive heat and humidity of the tropics. Social
 
science research is also needed on why so much food is
 
lost when the need for food is so acute; the results of
 
such research will be of value in designing training 
and educational programs. Particular.attention should 
be given to the need for more technically trained men 
and women, especially at the village level, and not 
necessarily to a need for more Ph.D.s. 

Rationale for Selecting this Topic
 

Governments, donor agencies, and research groups
 
have usually emphasized two strategies for coping with
 
current and future demands for food: (1)increasing
 
'food supplies by increasing production, and (2)
 
reducing future demand by slowing population growth. 'A
 
third strategy'that would complement these has been
 
given much less attention by the international
 
development community: reducing and preventing
 
postharvest food losses.
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The reduction and prevention of food losses hasimportant potential for developing countries. It wouldsubstantially reduce requirements for 	additional foodproduction in the short and medium term, and, in some
cases, would reduce dependence on imports. Some
developing countries could also increase food exports.
Finally, reduced losses may increase the disposable
income of the rural poor, who often spend most of their
 
income on feeding the family.


As a major producer and exporter of food crops, the
United States has an array of research and development
groups with some expertise in postharvest activities.
A partial listing of these groups includes:
 

--	 Federal government agencies, such as AID, USDA, thePeace Corps, the U.S. Food and Drug Administration,and the Overseas Private Investment Corporation.
 
--	 Private, profit-orientei corporat ons such as
Technology Resources, Inc., FMC Corporation, Del
Monte International, Hunts, Archer Daniels, Ralston
Purina, Pillsbury, and General Mills.
 
--	 Universities and experiment stations, including


land-grant or sea-grant universities, and groups
such as the Consortium for the Development of

Technology and the Midwest University Consortium
for International Affairs.
 
Private sector research and development

organizations such as the Denver Research
Institute, Battelle Memorial Institute, and

Stanford Research Institute.
 

--	 Trade associations such as the American Soybean

Association and National Canners Association.
 --	 Professioval societies and associations such as the
Institute of Food Technologists and the American
Association of Cereal Chemists.
Private, nonprofit groups such as International

Appropriate Technology, Inc., the Rockefeller and
Ford foundations, Catholic Relief Services, CARE,
and the League for International Food Education.
 

Nevertheless, understanding of postharvest losses
remains inadequate and a development assistance
agencies around the world are showing increased
interest in generating further expertise. A dozen or
 more members of the Consultative Group for
International Agricultural Research (CGIAR) have shown
interest in informal consultation to coordinate efforts
in this field. A collaborative program among three of
these (AID, the Canadian International Development
Research Centre, and the Canadian International
Development Agency) is stimulating research and
development in Asian countries. 
Another collaborative
grouping (including U.S. participation via Kansas State 
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University) is GASGA (Group for Assistance to Storage

of Grains in Africa). FAO and the United Nations
 
University are seeking to expand their work on
 
postharvest losses. AID is searching for productive
 
new initiatives and has commissioned a preliminary

fact-finding study by the Vehional Research Council.
 

Proposed Initiatives
 

A more effective mechanism is needed for involving

the above U.S. and non-U.S. institutions more deeply in
 
cooperative, action-oriented programs relating to
 
postharvest food losses. In addition to expanding its
 
own activities, we recommend that the United States
 
propose and support establishment of an appropriate

coordination mechanism charged with encouraging greater
 
mutual support among the expanding worldwide
 
activities. An international coordinating council
 
could be responsible for meshing national and
 
international efforts to reduce and prevent postharvest

food losses, building on and consolidating the current
 
partial efforts of coordination.
 

The council, aided by a small central staff but
 
depending largely on implementation by member
 
organizations, could support or foster the following
 
types of activities and possibly others:
 

--	 Developing loss assessment methodologies for such
 
nongrain commodities as roots, tubers, fruits,
 
vegetables, and fish, including field testing and
 
publication of these methodologies and guidelines

for policy planners and project planners on cost
effective means for reducing food losses.
 

--	 Developing and maintaining an international 
inventory of resources and expertise to assist in 
programs to reduce postharvest losses. 

--	 Establishing suitable training programs. Examples
might include regional programs in developing
countries to train the personnel critically needed 
to conduct loss assessment surveys and to implement
intervention schemes, or short courses and
 
apprenticeship programs for nondegree professionals
 
in such technical subjects as grain fumigation or
 
construction of storage structures. Placement
 
services for students in this field might also be
 
useful. Coordination with the Peace Corps andl
 
nongovernmental programs in grain storage would be
 
highly desirable.
 

--	 Helping governments survey and assess losses and 
fostering research that would explain why food 
losses occur in areas where food is so badly
needed; studying the role of women in postharvest 
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,'-food-handling with a view to maintaining or !:
 
enhancing their economic security.
 
Assisting governments to design and implement
 
multidisciplinary programs for reducing and
 
preventing major iosses identified by assessment
 
surveys. This could include developing and
 
studying economic and social indicators relating to
 
postharvest food losses. These studies will help

evaluate the role of loss prevention schemes in.
 
agricultural production programs and overall
 
development strategies.
 
Strengthening information systems that can be used
 
by researchers, policymakers, and project planners

in developing countries, including support for
 
collecting and cataloguing relevant documents,
 
books, and periodicals, and producing up-to-date
 
postharvest bibliographies.
 
Identifying and/or developing low-cost equipment to
 
reduce food losses such as solar grain driers, low-.
 
cost refrigeration, or simple cooling methods;
 
supporting research and development as needed to
 
integrate these into food handling and marketing
 
systems.
 
Monitoring postharvest activities of donor groups
 
and research institutes and encouraging them to
 
participate in cooperative projects likely to
 
improve results or reduce costs.
 
Developing ways to involve the private sectors in
 
both developing countries and the United States in
 
programs to reduce food losses. Incentives need
 
particular attention. Direct foreign investment,
 
where it is compatible with long-term national
 
objectives and capabilities, will continue to be a
 
very effective way to improve agricultural output
 
and to provide for long-term development of
 
agroindustry. The U.S. private sector could be
 
brought into these programs under proposals
 
outlined by the U.N. Industrial Development
 
Organization (UNIDO) in its Industry Cooperative
 
Program for countries where conventional methods of
 
involvement are not permitted or practical. The
 
private sector in developing countries, either
 
local or transnational, must be brought into
 
programs early to increase the likelihood that the
 
programs will be continued after the completion of
 
the initial phase. Many good projects fail because
 
governments, no matter how well intentioned, are
 
poor business operators and lose interest when more
 
pressing problems become apparent.
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.2. Water Management for Irrigation
 

':Onlyabout one-seventh of the world's 1.4 billion
 
hectares of cropped land is irrigated, but in terms of
 
value these lands produce almost as much food as all
 
nonirrigated lands (Kovda 1971, NRC 1977:66-67).
 
Irrigation makes it possible to produce crops or gain
 
higher yields on lands otherwise too arid, to extend
 
growing seasons and to increase the prospects for
 
multiple cropping in wet-dry climates, and to insure
 
against short-term droughts during abnormal seasons.
 

Heavily populated areas of developing countries
 
essentially have no new lands to bring under
 
cultivation, so that intensification of farming is
 
essential if enough food is to be produced. For
 
example, production of rice seldom rises beyond 1.5
 
tons per hectare without irrigation (Takase and Kano
 
1969:513-551); with it, this figure can usually be
 
doubled. Moreover, water control can increase the
 
impact of other inputs such as fertilizer and pest
 
management, which are otherwise of little value. Such
 
practices as soil management, crop and variety
 
selection, fertility interactions, pest and weed
 
control, seeding methods and rates all influence yields
 
and are important before production can reach full
 
potential in an irrigation system. For example, the
 
combination of water control and other modern inputs
 
can result in rice yields of 7 tons per hectare and up.
 

The situation is similar for upland crops grown
 
under irrigation. If irrigation is employed in wet-dry
 
tropical, subtropical, and even temperate areas, two or
 
three crops can be grown where only one would otherwise
 
be possible.
 

Rationale for Selecting this Topic
 

Irrigation is a major area for capital investment
 
in the developing countries, where there are already
 
some 92 million hectares of irrigated land. Yet
 
investments in irrigation have often failed to pay off
 
as planned. Increases in yields fall far short of
 
expectations and waterlogging and salinity too often
 
accompany irrigation. The principal reason for these
 
deficiencies is that the delivery of water to the
 
fields and the distribution of water on the fields are
 
remarkably inefficient, both physically and in terms of
 
management. Water is not delivered when it is needed,
 
and as much as 75 percent is wasted. Not only is this
 
inefficient, but it is a major cause of waterlogging
 
and salinity. The basic capability to diagnose and
 
correct this difficulty is available. Therefore, we
 
propose an accelerated program to help improve farm
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water management for irrigation and thus production on
the farmer's field. 

It has been projected (FAO 1977) that the following
new developments, estimated to cost $100 billion at1975 prices, will be needed by 1990 to make even
moderate gains in per capita food production in

developing countries: 22 million hectares of newly

irrigated land, 45 million hectares of rehabilitated
 
irrigation systems, and 78 million hectares of improved

drainage. But increasing production by only 10 percent
on existing irrigated land in the developing countries

would produce the same increase as 9 million hectares

of newly irrigated land which, using FAO-estimated
 
prices, would cost $25.2 billion. Moreover, unless

yield potentials from irrigation are realized more

fully, costly investments in new irrigation can hardly

be justified. Although improvements in physical

drainage works are important on many projects, good

farm water management systems would help solve many

problems of waterlogging and salinity.
 

Ongoing Work 

The United States possesses a large stock of farmirrigation technology, both hard and soft, and has hadconsiderable experience in helping to adapt this 
technology to conditions in developing countries.

Universities in the western United States began

research on this problem about 80 years ago and for the
next half century state extension services, the Soil

Conservation Service (SCS), the Bureau of Reclamation,together with private manufacturers of irrigation

equipment and a limited number of consulting firms,gained conpetence and experience. More recently, AIDe
with university and USDA assistance, has gained

experience in developing countries.
 

Other experienced agencies and institutions include
the international lending agencies, FAO, some of theinternational research centers, and agricultural

organizations such as the International Agricultural
Development Service (IADS) and the Agricultural
Development Council (ADC).

CGIAR has since its formation been greatly
concerned about farm water management. It isconvinced, however, that the answer will not be foundin an international research center in the mode of the
International Rice Research Institute (IRRI) or the
International Maize and Wheat Improvement Center
(CIMMYT), because the problem is not primarily
research, but rather diagnosis and innovative

experimentation, i.e., a "clinical" approach is needed.
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The key to improving work on irrigation problems
 
appears to be improving the network for communication
 
and training. This might best be done regionally and
 
FAO 	could provide substantial global backup. 7he
 
international agricultural research centers would
 
probably not lead in this effort because their
 
predominant focus is on specific crops and production
 
systems. They can, however, gain as well as contribute 
by participating in any network relating to irrigation

and 	water management.


Some rudimentary models for transferring farm 
management technology have been developed in Southeast
 
Asia by the ADC and IRRI. FAO and the Asian 
Development Bank have held regional workshops and FAO
 
has 	developed a substantial information-sharing effort. 

One possible model for an international network on
 
farm water management is the International Council for
 
Research on Agroforestry (ICRAF), developed as a result
 
of a study sponsored by Canada's International
 
Development Research Centre (Bene et al. 1977). A
 
small central ICRAF-like staff would be responsible for
 
stimulating research and technology transfer efforts 
but would not engage in them directly. It would also
 
synthesize, collect, and disseminate information, and
 
provide opportunities for interested parties to assess
 
the need for and to plan coordination of research and
 
development. CGIAR is supportive of ICRAF, although it 
is not officially within the scope of CGIAR's
 
activities. 

Whatever networks may be developed, the concerned 
countries should have the major conceptual and 
administrative responsibility for national solutions. 

Proposed Initiatives
 

We suaest that the United States announce its 
interest in helping solve water management problems by: 

1. 	Strengthening bilateral financial and technical
 
assistance for such activities as (1) helping
 
developing countries establish regional or national
 
farm irrigation institutions for diagnostic 
analysis and the exchange of information (in most
 
situations, on-farm facilities and schedules are
 
left up tc the farmers, so that there are
 
invariably organizational problems with fairly

complex human and social ramifications: in-country 
requirements include strong government program
 
support and training of technical and extension
type personnel and water system managers); (2) 
regional or in-country farm water management 
workshops for technicians and administrators; (3) 

123
 



training programs for technicians and extension
 
personnel; and (4) offering, with other donors, to
 
increase financial assistance under concessional
 
terms and provide technical assistance to
 
investment projects designed to improve farm water
 
management, subject to suggestion 2 below.
 

2. 	Enunciating a policy that would encourage ties
 
between financing for new irrigation and
 
improvement of existing projects. Recipient

countries could be asked to undertake to improve

farm water management as part of lending packages

for irrigation development generally. Many

developing countries are now quite conscious of the
 
problem and generally would welcome assistance.
 
Concessional loans might be weighted toward
 
improving the farm end of the irrigation operation.


3. 	Supporting a stronger FAO program of information
 
dissemination about farm water management.


4. 	Promoting the organization of an international
 
council on farm water management along the lines of
 
ICRAF for the purpose of stimulating research and
 
research collaboration, technology transfer, and
 
the dissemination of information.
 

3. Weather and Crop Information Systems
 

Weather variability' is the single most important

factor affecting fluctuations in world food production.

Even if we had technology for modifying weather on a
 
large scale, we would probably still have to live with

weather variability for the most part. In terms of its
 
effects on agricultural production, we can best live
 
with weather variability through: (1)improved

forecasting of changes in the weather, (2)taking

protective steps to reduce the impact of unfavorable
 
weather, (3)taking advantage of favorable weather, and
 
(4)using our understanding of crop/weather

relationships to project growing conditions so that
 
improved policy decisions about food supplies can be
 
made on a national and international basis.
 

More sophisticated modeling techniques for
 
forecasting weather, reducing risks of weather impacts,

and monitoring the impacts of weather variability are
 
rapidly being developed. However, countries vary in
 
levels of advancement in this area both geographically

and with respect to different types of agriculture.

Only about one-third of the world could be considered
 
well advanced with respect to crop/weather data
 
collections, with parts of Africa and the Caribean
 
being the least well covered. Countries also vary in
 
their knowledge of crop/weather relationships; some
 
countries are quite advanced, while others still
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require basic model definition. For some important

tropical food crops such as cassava and plantain, we do
 
not even have a basic understanding of crop/weather
 
relationships.
 

Rationale for Selecting this Topic
 

Knowledge about the impact of weather on crops can

be of value throughout the food production spectrum,

from farmer to consumer. Farmers can reduce seed,
crop, and water waste by knowing better when to plant,

irrigate, and harvest. Specifically, they need to know
whether or not the first rain of a season marks the

advent of solid rains which will provide ample soil
 
moisture. As a climatic profile of an area is
developed, the most appropriate crops or strains of
 crops can be selected. At the national level,

government can react more quickly to the conditions
 
brought on by a drought or frost. In general,

countries and individuals will benefit by developing

confidence in making decisions through knowing the
 
risks involved.
 

The transfer of crop/weather technology offers a
large potential for increased and more efficient food

production and marketing in developing countries; much

of the technology and methodology is readily

transferable. Many locales will require the
development of new but simple instruments and trained
 
personnel to record plant growth and weather data. 
But
all countries have weather and agricultural services in

place which can begin to install, maintain, process,

and use such data.
 

The Sahel is a case in point. Weather services,
largely devoted to aviation, were left in place by the

French; however, they needed considerable renovation to

provide the weather data and forecasts required to
support agriculture and pastoralism. Observational
 
coverage needed modest expansion and technicians had to
be trained, a process that takes approximately two
 
years. Now through an international effort funds have

been provided for installing weather and hydrological

equipment, and a regional training center has been

established in Niamey, which is wisely focusing on

integrated agricultural-meteoroloqical-liydrological
 
skills.
 

The development of global weather data systems from
satellite information could also have far-reaching

effects on improving weather forecasts in developing

countries. With relatively small investments in ground

receiving equipment, these countries would be able tomake use of information resulting from relatively largeinvestments in satellites by developed countries. 
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The United States is in a good position to help thedeveloping countries by transferring experience in
Using weather information for agricultural 
purposes,
and by providing improved access to satellite-linked
information systems and other U.S. data. 
This country
has a wealth of experience in assembling and analyzing
data on the interaction of crops and weather in a form
that is useful to the farmer; putting existing
historical data into usable form is time-consuming but
not expensive.
The United States would benefit from these
activities. 
As the leading exporter of grain crops,
and as an important importer of specialty crops (e.g.,coffee), it needs to monitor world productioncontinuously. 
Reliable estimates of production widelypublicized could contributeoperations of world and national markets. 
By having
 
to the smooth and equitable 

timely information about weather trends, producers and
importers could more nearly adjust to changes in supply
and demand. 
U.S. researchers would also benefit frombasic data on crop/weather relationships for crops on
which little data now exists.
 

Institutional Mechanisms
 
Both the United Nations Development Programme and
the Voluntary Assistance Program of the World
Meteorological Organization (WMO) can provide funds for
stimulating and improving weather services in the
developing world. 
Thus new institutional mechanisms
would not be needed for effective action, and the time
required to step up weather services to improve
agricultural productivity would be considerably
shortened. 
Any U.S. initiatives might best be
undertaken through these organizations. Moreover,
international mechanisms already exist to make weather
data available for worldwide use. 
Further developmentscould take place on the basis of existing international


agreements.
Constraints which impede efforts in developing
countries include lack of training and education and
the difficulty in obtaining funding despite clear
economic incentives.
Communications 
can be another major constraint.
Collecting information at central locations can be very
difficult, and dissemination can be equally
complicated. 
However, opportunities for early
improvement already exist in some developing countries.
For example, radio is usually nationally controlled,
and agriculture-related forecasts and weather
information could be featured on such broadcasts., 
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Nationalism may emerge as a constraint to efficient
 
regional analysis. Countries are very sensitive about
 
controlling what information goes out, especially in
 
such areas as food stocks.
 

The mutuality of interests that could be served by

the World Climate Program presently being developed by

the WMO, in cooperation with other U.N. agencies and
 
nongovernmental organizations, may be a means of
 
reducing these constraints. This program is designed

to provide climate information and data and to
 
undertake research on the impact of climatic changes on
 
various sectors of national economies. It could lead
 
to near-term improvement of agricultural weather
 
services.
 

Proposed Initiatives
 

We sugqest that the United States offer to
 
collaborate on international programs to plan and
 
implement improved agricultural weather services and
 
undertake crop/weather studies. First, we propose that
 
interdisciplinary symposia or workshops ba organized

through the appropriate U.N. agencies or under national
 
sponsorship to identify deficiencies in various weather
 
services. The actions needed to correct such
 
deficiencies will vary from country to country. They
 
may include installation of agricultural weather
 
observation networks, data processing and communication
 
systems, education and training facilities, or
 
crop/weather model research.
 

It is worth noting that very simple but extremely

useful observations can be provided on a continuing

basis with little maintenance and at low cost. For
 
example, as little as a thermometer, a rain gauge, and
 
basic instruments for measuring soil moisture and solar
 
radiation may be needed. Observations with these
 
instruments could be made by villagers after brief
 
training, thus providing a source of supplementary

rural employment. In other cases, it may be necessary

to provide extensive educational and training

opportunities. Whatever the activity, crop/weather

information must reach the farmer in a form helpful to
 
him or her in making day-to-day decisions. For
 
example, farmers can be provided with information on
 
soil temperatures indicating optimum time for planting,
prospects for weather favorable for harvest, and early,
warning of a delayed rainy season. 

Research and development are also needed on the 
relationships between weather variability and crops.
Specific suggestions for a typical program are: (1)
identify weather indicators that are easily measured 
and useful for predicting yields; (2)develop and testf 
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field-level crop production models responding to
various weather sequences, testing and calibrating
these for a selected number of varieties of important
crop species; and (3)conduct field trials of selected
indicator varieties on various soil types in selected
climatic sites within the range of adaptability of the
species. 
These trials would serve to calibrate the
models, define the range of their reliabilities, and
establish the forms in which the weather data should be

collected.
 

4. 	Farm and Land-Use Planning for
 
Sustained Food Production
 

Increases in world food production must be based on
the sustained, productive use of inherently limited
land and water resources over time. Unfortunately,
erosion and flooding continue to destroy soil
productivity and reduce food production in many parts
of the world. 
Poor land and water management increase
the uncertainties of food production, while causing
damage both upstream and downstream of cultivated
 
areas.
 

Farm and land-use planning is essential to increase
food production, conserve natural resources, and create
 an agricultural society with an acceptable quality of
life. And, even beyond that, planning must be
undertaken for entire watersheds as integrated units
for the interaction of forest, range, and cropland, and
for the balance between cultivated and

municipal/industrial land use.
 

Here we describe activities related to farm and
land-use planning on which the United States has much
 
to offer.
 

Land Classification. Despite land surveys and
classification that go back many decades, some 75
percent of the world's land has not yet been
inventoried. 
Even where soil survey information is
available, it is often not used for planning purposes.
Methods for developing land-use classification from
soil survey information are well known. 
The 	systems
developed by FAO and various countries are somewhat
different but comparable. 
The U.S. Soil Taxonomy,
derived from work at USDA (1975), is particularly
useful, although it calls for less than optimum amounts
of weather data for making decisions on land-use
 
capability.


Water and oil Conservation. Rainfed agriculture
is the principal source of the world's food. 
History
is replete with examples of the disastrous effects that
failure to control erosion and sedimentation has hadhuman welfare. 	 onUnwise cropping practices have resulted 
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in the destruction of land in many parts of the world.
 
Erosion is a threat wherever sloping lands are used for
 
food and fiber production. Today, steadily increasing
 
pressure on the land has magnified the problem and
 
reduced crop production at a time when food
 
requirements are greater than ever before.
 

Sustainable production of food requires that
 
surrounding lands receive appropriate management. In
 
particular, soil and water must be conserved. where
 
upstream and adjacent lands are managed under
 
conservation systems, such as national forests,
 
national parks, wildlife sanctuaries, and similar types
 
of reserves, food production can benefit from more
 
stable water supplies, minimal erosion and flooding,
 
and reduced loads of sediment. These management
 
methods also affect forestry production, hunting and
 
fishing, and the tourist industry, among other
 
activities.
 

The United States has developed a particularly
 
effective capability for managing natural resources,
 
built on the combined efforts of public institutions
 
(federal, state, and local), and research and
 
experiment stations, universities, and private
 
organizations. A better understanding of hydrology and
 
the development of related manaqement skills has led to
 
improved watershed management in both humid and arid
 
temperate areas; however, serious deficiencies remain
 
in the tropics. In all regions, careful, technically
 
sound water management would aid greatly in providing
 
agriculture with long-term, stable production by
 
reducing the risks of droughts and floods, and
 
siltation of irrigation facilities and other downstream
 
investments.
 

Farming systems. Soil and water conservation
 
measures are not applied in a vacuum, but must be
 
tailored to the physical, institutional, and
 
socioeconomic environment of the farm unit. Plans that
 
integrate all these factors usually include an analysis
 
of a locality's physical-biological information and
 
economic-cultural practices. The Soil Conservation
 
Service has specialized in farm-level business
 
analysis. Its approach can be adapted to a wide
 
variety of farming regions.
 

Still, it must be recognized that there is a wide
 
gulf between advising a farmer in Indiana or Iowa and
 
developing a rational plan in Nigeria. The capability
 
for this kind of planning will be greatly improved as
 
formal studies of different kinds of farming systems
 
are conducted. For example, small holdings in Nigeria
 
vary from a fraction of a hectare to several hectares
 
in size, with intricate intercropping patterns that may
 
include as many as seven species on one piece of land
 
in any given year. Similarly, in Java remarkable 
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patterns of rainfed and irrigated crops, animal
 
species, and fish cultures exist which can meet the,_
 
total needs of a family of six on as little as 0.75
 
hectare of steep land. The factors that make for
 
successful small farming in these areas are still
 
little understood.
 

Thus the application of current technology must go
 
hand-in-hand with formal study of farming systems
 
options and their consequences. When integrated with
 
practice, such studies should lead to continuous
 
feedback that leads to progressively more relevant
 
research.
 

We stress that new farming practices must meet the
 
test of maintaining or improving the economic status of
 
the farm family. New practices often call for
 
complementary changes--economic infrastructure such as
 
credit or transportation, as well as new products such
 
as fertilizers, pesticides, improved seeds, and farm
 
machinery--the lack of which could limit implementation
 
of suggested farming systers. In addition,
 
conventional modes of farming, community laws, and
 
national laws frequently inhibit change because of the
 
established property relationships associated with land'
 
and water. These constraints argue for striving to
 
find catalysts for change, a primary task for farm
 
planning and management.
 

Ongoing Work
 

The United States has the technology for
 
effectively evaluating natural resources and an
 
excellent organizational system for applying this
 
technology. Within USDA, the 40-year experience of
 
SCS, in cooperation with the National Cooperative Soil
 
Survey, is extensive and unexcelled in integrating
 
physical-biological information into watershed and farm
 
plans for land and water conservation. Although SCS
 
began as an erosion control agency, it soon expanded
 
its program to encompass farmer education programs on a
 
full range of soil and water conservation practices;
 
local organizations were created to sponsor and request
 
federal technical assistance. In this way,
 
recommendations were transformed into actual farm
 
practices. SCS is now extending its operations to
 
developing countries. Through arrangements with AID,
 
for example, it operated a program on soil and water
 
management practices in India, where clear-cut desires
 
were expressed by the cooperating country. 

USDA, the state agricultural systems, and the
 
federal-state cooperative extension services all have,
 
research capability and field practice in combining
 
production factors into effective farm operation
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systems. Combined with experience gained from AID andFAO-sponsored projects and interaction with theinternational agricultural research centers and theirresearch programs on farming systems, a sound basis
exists for transferring this technology to developing
countries. With USDA's new authority for foreign work
(see Chapter 1, p. 35), SCS, the Agricultural Research
vice, and the Forest Service could engage more fully

in uooperative efforts. 

U.S. universities have been involved in many

international projects such as the interdisciplinary

program on water management in Pakistan sponsored by
AID, and they are likely to become more involved in thefuture through Title XII of the Foreign Assistance Act.
Universities can better help developing countries ifi
provision is made for continuity. 
 ,
 

Proposed Initiatives 

We recommend that the United States indicate its

readiness to intensify support for U.S. 
 and

international institutions (university, government, or
private) capable, on a long-term basis, of supportingthe foregoing activities and establishing technical

training courses for short-term, nondegree skill
development in conservation practices, soil
classification, land-use capability determination, and
 
farm management planning.


We also recommend that the United States indicate

readiness to respond to requests from developing
countries for joint development of farm managment and
farm systems analysis capability; examples include:

aerial photography, photo interpretation, and field
evaluation of land resources; adaptive research to
field test and evaluate proposed practices and to
develop alternative farming systems; and demonstration
farms to publicize the results and inform farmers. 

Some of these activities are already being done,
some could be implemented imediately, while others may
require more time for full development. SCS and the
land-grant universities, for example, could immediatelyprovide training for and assistance in the adoption ofthe U.S. Soil Taxonomy in interested countries. 
Success in any effort related to land and water
management largely depends on developing a cadre of
competent and dedicated practitioners within the target


countries. U.S.-based training programs have been used
effectively in the past, but they would be more.
effective if they specifically emphasized conditions ,in
developing countries. Excessive emphasis on advanced

graduate training in narrow disciplinary specialties...,,i
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must be supplemented, if not replaced, with relatively:.

brief, function-oriented training.


Not only the program recommended here, but, more

importantly, the application of soil and water

conservation practices will be enhanced if (1)formal

recognition is given to a holistic approach to water
 
management within watersheds, and (2)development
assistance for agriculture emphasizes the
 
implementation of soil and water conservation
 
practices.


The United States is urged to strengthen its

cooperation with and support of developing nations in

the establishment of conservation land management

systems through its bilateral programs (e.g., AID,

Peace Corps/Smithsonian program), FAO, and regional and
other international organizations. And it is urged ..
I
 
encourage all international development programs to

include conservation management within food development

projects to ensure maximum stability of production.
 

5. Plant and Animal Protection
 

The 100 species of plants and animals that provide

more than 95 percent of the world's food supply are

threatened by more than 25,000 species of such pests as
.bacteria, fungi, viruses, nematodes, insects, rodents,

birds, and weeds.
 

Pests were given an advantage the day people began
to cultivate the soil and grow repeated crops in the
 
same area, when mixed vegetation was replaced by

monoculture, and when livestock were confined instead
 
of being able to move freely. It is estimated that
 
they reduce potential harvests by more than one-third,

in addition to the postharvest damage they do. Since
 
we cannot obliterate these forcen, we can only make
conditions as unfavorable as possible for pests and as

favorable as possible for crop plants and livestock.
 

Pest problems are so severe and widespread that
large areas of otherwise productive land may be removed

from cultivation because of the depredations of a few

harmful organisms. In the Philippines, 6 million acres
of formerly cultivated land have become highly infested

with a low palatable weed Imperata cylindrica and

abandoned for agricultural use. In India, weeds cost

agriculture an estimated $600 million per year and in

the United States as much as $5 billion per year. They
reduce world rice yields by a third. In Africa,

trypanosomiasis and East Coast fever largely prevent

cattle production in a large belt south of the Sahara
covering one-third of the continent. The part of this
region infested with the tsetse fly, which carries the
 

132 



trypanosomiasis blood parasite organism, could support
 
200 million head of cattle.
 

These injurious organisms are a diverse and dynamic 
group. They adjust so rapidly to chemical or other 
treatments that resistant strains of crops or new 
control methods must be developed each decade to keep
 
them in check.
 

Intensive research in the United States and other
 
countries has identified many of these pests, recorded
 
their life cycles, and revealed numerous details about
 
their strengths and weaknesses in relation to their
 
management and control. Through such background
 
information, several types of pest control technologies
 
have been developed, including:
 

--	 Selection and breeding of crop cultivars and 
strains of livestock with relatively stable 
resistance to specific pests. This effective and 
low-cost approach must, however, be reinforced with
 
extensive collection, testing, and inventorying of
 
resistant germ plasm resources for each crop
 
species and breed of livestock. (The breeding of
 
cereal crops is more advanced and successful than
 
for most other plants. Comparable advances are
 
needed for other crops such as the pulses, sugar
 
crops, root crops, oil crops, fruits, and
 
vegetables. Similarly, protection of livestock
 
from diseases and insects has received far less
 
emphasis than crop protection.)
 
Development of biological controls by identifying
 
and promoting parasites or disease organisms that
 
prey on specific pests.
 
Development of improved pesticides and methods of
 
application that effectively control rests and
 
minimize damage to the environment.
 
Manipulation of the environment to make it less
 
favorable for pests and more favorable for crops
 
and animals, and to enhance the positive effects of
 
other control practices. Control methods include
 
altered dates of planting and harvesting,
 
irrigation, drainage, fertilizer use, tillage,,crop
 
residue management, and changes in crop varieties
 
and crop sequences.
 

--	 Animal inoculants and vaccines and pesticide dips 
for disease, insect, and tick control. 

--	 Use of information regarding adequate nutrition as., 
a preventive measure in animal disease control! and 
optimal feed utilization. 
Combining the most advantageous of these practices. 
into integrated pest management systems.. 
Integrated pest management relates local conditions 
to practices that will minimize harmful.,s . 
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populations and activities and yet be favorable for
 
selected crops or animals.
 

New pest control practices, chemicals, equipment,
 
and procedures for their application are continually
 
evolving from the numerous agricultural research
 
centers and industrial laboratories worldwide. Many
 
developing countries, however, lack the trained
 
scientists, avenues of communication, or capabilities
 
for conducting innovative applied research to select
 
and adapt appropriate control measures to local
 
situations. Individual countries require assistance in
 
training scientists in appropriate disciplines,

identifying problems, and carrying out effective pest

control measures.
 

Rationale for Selecting this Topic
 

Possibly no area of technical assistance to improve
 
food production in developing countries has been as
 
favorably received by farmers and herdsmen as has
 
protecting crop plants and livestock from harmful
 
pests. This adoption has been most notable in the 
breeding of cereal crops for resistance to pests and 
for high yield capabilities. In cattle, crossbreeding 
with the N'Dama and other selected strains has extended 
resistance to a number of diseases and insects. Romney
Marsh sheep carry resistance to parasites and have 
potential benefits in sheep breeding programs. 
Further, the use of herbicides, insecticides, 
fungicides, vaccines, and inoculants has often produced 
dramatic controls for the epidemics that have 
threatened both the food supply and health of people in 
many countries. The successful application of these 
techniques and principles could mean dramatic advances 
in food production in the poorest parts of the world. 

The United States hag much experience in supplying
 
and transferring pest control technologies, including:
 

--	 Knowledge and techniques for breeding crops and 
livestock with genetic capabilities for resisting
many different pests while sustaining high 
productivity and preserving the qualities desired 
at local levels. 

--	 Know-how and experience in devising cultural and 
management practices coupled with sanitary measures 
that reduce the damaging effects of various pests. 

--	 Ability to manufacture herbicides, insecticides, 
fungicides, vaccines, and nematic-ides that are 
relatively safe environmentally and that are 
available to the developing countries for use in 
integrated pest control programs. 
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The technologies developed in the United States are
seldom directly transferrable to developing countries,

however. Each ecological situation has unique strains
 
of organisms or variations in population intensities,

and the many interactions of the environment with hosts
 
and pests require that different packages of
 
technologies be developed and verified for each
 
combination of factors.
 

USDA and the land-grant universities house a wealth
 
of scientific capabilities in the many disciplines

required for effective pest control programs. In

addition, large numbers of students from most
 
developing countries have been trained in breeding and
 
pest control disciplines in this country. These
 
students can provide a vital link between U.S.

scientists and the government and farmers in their
 
respective countries. Further, direct cooperative

relationships between U.S. agricultural colleges and
 
similar institutions in developing countries can evolve

quality educational programs in pest control and
 
related fields.
 

The United States will benefit from sustained
 
efforts abroad. New pests may be identified that may

later become difficult problems in the United States or
elsewhere. Also, new strains of crops and animals can
 
be tested under the more severe stress conditions often
 
encountered in developing countries. A related

beneficial result would be the identification of
 
superior crop germ plasm materials and resistant

strains of animals that can be used in U.S. breeding
 
programs.
 

Proposed Initiatives
 

We recommend that the United States prnpose broad

international support for an array of plant and animal
 
protection activities. These could include: (1)

continuing support of CGIAR centers, which are deeply
concerned with many important pest management programs 
as part of their work on crop and livestock 
improvement; and (2)support for efforts by individual
 
developing countries to evolve quality research
 
programs for the development of appropriate integrated

pest management systems for both crops and livestock.
 
Assistance should also be provided to strengthenextension programs for implementing pest management
programs at the farm level. Particular emphasis should
be placed on training national research personnel.

It is widely recognized that there is a gap between

the work of the CGIAR-supported international research
 
centere and other advanced research organizations, on
 
the one hand, and national capabilities in developing
 

135
 



-- 

-- 

countries to adapt and utilize new technologies, on the
other hand, particularly in the fields of pest and
disease management. Thns U.S. assistance could
usefully help developing countries strengthen their

capabilities in these fields. 
The 	unique ecological,

economic, and cultural situations of each nation need
special attention. Nearly every developing nation
 
needs assistance in devising and implementing
integrated pest management systems that involve minimal 
use 	of expensive pesticide imports and that will not 
harm the environment. 

To illustrate, a collaborative program might:
 

--	 Identify scientists in developing countries who are
trained in fields related to pest and disease
control for crops and livestock, establish linkages
with them, and determine their needs for developing
effective in-country programs for breeding new
suitable strains of crops and livestock and for
devising other pest management practices. 

--	 Help these scientists identify and rank by priority
the 	major pest problems in each country, keeping in
mind how control of particular pests would affect

the 	country's economy and food supply, and the
potential for solving each problem with available
 
technologies.
 

--	 Initiate research and action programs on high

priority problems; U.S. scientists could work aS
needed with local scientists.
 

--	 Identify additional training needed for local
 
scientists and conduct training programs with
emphasis on in-country training. !imited numbers
 
of scientists could be trained at moze 
advanced

levels in the United States or other countries. To
further strengthen in-country training, ccoperative
relationships should be developed between 
appropriate U.S. agricultural universities and

comparable institutions in developing countries.
 
Provide products such as environmentally safe

pesticides for field trials, work out feasible
combinations of cultural practices that aecure
maximum benefits from such products, and help
develop suitable distribution networks for
 
appropriate products.

Solicit support from local and international
 
pesticide and medicinal industries for appropriate

phases in the foregoing program.
 

We also recommend that the United States provide
more support for building worldwide collections of germplasm for crop plants. Germ plasm that possess uniqueresistances to specific pests should be assembled andpreserved. Mechanisms are continuously being 
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established to provide for hemispheric and worldwide 
systems of reserves designed to conserve representative
samples of major geographic areas and the genetic 
materials they contain. This includes a network of
 
research stations that are providing new opportunities

for 	international cooperative activities.
 

In this regard, the United States is a party to
 
such treaties, conventions, and programs as the Man and
 
Biosphere Program (UNESCO), Global Environmental
 
Monitoring System (U.N. Environment Programme), World 
Heritage Convention (UNESCO), Western Hemisphere
 
Convention (Organzation of American States), Trade in
 
Endangered Species, the International Board for Plant 
Genetic Resources, and the international agricultural

research centers sponsored by CGIAR. We recommend that
 
the 	United States strengthen its cooperation with and 
support of these programs to help assure their 
continuation and expansion to include all important
 
crop plants and their close relatives.
 

Germ plasm collections should be made available to
 
all 	nations. U.S. computer capabilities could be uced 
in developing a worldwide information system on
 
available germ plasm. This work is being iffplemented

for selected crops by the International Board for Plant
 
Genetic Resources, working with the international
 
agricultural research centers and other institutions.
 
However, more complete coverage of crop plants is 
needed, and identification and preservation of
 
livestock germ plasm also needs greater emphasis.
 

Finally, we recommend that the United States assist 
the development of collections of organisms injurious 
to all important crop plants and breeds of livestock.
 
Current pest collections are fragmented and incomplete.

Often they depend on the interest and dedication of
 
individual scientists, and important collections have
 
been lost due to retirement or death. The problems
involved go beyond national boundaries; an 
international diagnostic service is needed.
 

6. Management Systems for Sustained Crop
Production on Tropical Soils 

Currently, about 40 percent of the world's arable 
land is used for agriculture. The bulk of the still 
unused or underutilized land with agricultural 
potential is in the tropics, with more than 500 million
 
hectares each in Africa and South America and 200
 
million hectares in Asia. Tropical areas generally

suffer from rampant, unplanned clearing and 
exploitation of forests and savannahs, which often 
leads to abandonment because of declfning soil 
fertility, severe erosion, poor crop growth, or 
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uncontrollable weed growth. 
Thus there is a great need
 to define which lands should and should not be

developed, and to develop crop and livestock production

technology well suited to the generally difficult
 
stresses common-to th-.se areas.
 

There is little doubt of the need to increase

agricultural production on existing tropical lands.

Although it is questionable whether certain tropical
soils should be cleared and developed for agriculture
or preserved as forest or conservation lands, these

questions are freqUently moot because decisions to
develop are made by land-hungry farmers or worried
 
governments without regard to land suitability or
 
potential.


FAO has estimated that from 1979 to 1985 over 10

million hectares per year will be newly developed

worldwide, with development proceeding at a faster rate

thereafter, mostly in the humid tropics. 
Unless
 
carefully planned and orchestrated, this process, which
will involve major population shifts, may well lead to
 
disappointment or even disaster.
 

Some tropical soils are not suited for cultivation

with the production systems now available. Many are

highly weathered, arid, low in fertility, and suffer

from aluminum and manganese toxicity and phosphorus
deficiency. Their generally low capacity to hold water

makes them subject to frequent droughts. When these

soils are cleared mechanically, nutrient deficiencies
 
can be aggravated and erosion hazards are created.

Notwithstanding these problems, it has been

demonstrated experimentally that good production is
possible, perhaps even exceeding that in similar soils
in the United States because of the opportunity for
 
more than one crop per year.

With current technology, it is possible to devise
successful management packages for sustained

productivity for some tropical soils. 
 There are,

however, numerous opportunities for strengthening the

knowledge base and developing better, more appropriate,

and less costly techniques for managing these soils.

partial list would include: plant breeding for 

A
 

aluminum or drought tolerance, evaluation of sources of

rock phosphate to make phosphorus more readily

available at lower cost, site-specific recommendations

for minor element fertilization, microbiological

amendments to fix nitrogen or extract phosphorus, and

better placement of lime and/or fertilizers to improve

response. Fertilizer storage, handling, and

application techniques must be improved, and various

cropping sequences evaluated to optimize total
 
production. Experimentation is needed with
combinations and sequences of new and old plants,.
soils, water use, cultivation practices, and soil 
 :
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amendments. A study of existing farming systems and,
practices could lead to the development of additional
appropriate technological and cultural aids. No doubt 
plant (and animal) breeding and selection for specific.
traits favorable in the high-intensity systems would 
take an important place.
 

Rationale for Selecting this Topic
 

More careful management of tropical soils would
have a significant impact on food production in 
developing countries. Indeed, the prosperity of many

countries depends on informed, careful use of tropical
soils, without land degradation or production failure.
 

The United States could make a significant

contribution to work on the management of tropical

soils and the conduct of soil surveys and appropriate

land-use classifications. The United States could also
 
advise on and demonstrate suitable soil and crop

management packages, and work in cooperation with

developing country scientists and technicians to
demonstrate effective, nondestructive ways to develop

and use these lands. In fact, much of this is already

being done to some extent. Such work could result in

increased food production and employment opportunities

and prevent the destruction of natural resources and

socioeconomic upheaval caused by crop failures.
 

Another opportunity for better use of tropical

soils is found in perfecting ways to increase crop
production in areas already in use and close to 
population centers. Relatively recent research has

demonstrated that multiple cropping--growing two or
 
more different crops on the same land in any one year,

either sequentially or simultaneously or both-
increases total production per unit of area, raises
farm income, increases the range of produce available
 
to diversify the diet, makes better use of fertilizers
 
and available water, and can be adapted to control
 
erosion and to protect and enhance soil fertility.

Intercropping frequently reduces pest control problems.

Work at the international agricultural research 
centers has led to the development of small machinery
to support more intensive farming systems in the
tropics. For example, the International Institute of 
Tropical Agriculture has developed or modified simple,
low-cost equipment, sophisticated in concept only, for
precision planting of grain and for spraying with very

low volumes of water. These tools do not require

mechanical power (other than a rechargeable dry - .battery), and they reduce drudgery. Other

opportunities exist in programs that are now underwayj? 
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to include small ruminant animals and game farming in
the total production system.
Some findings could be imported for use in the
United States. For instance, the use of multiple
cropping, while increasing, is still uncommon in the
United States. 
 (Some 25 percent of the soybeans grown
in North Carolina are multicropped with grain, and
interplanting of maize and soybeans in Minnesota has
been shown to increase grain yields significantly.)
Nowhere in the United States does one find the
diversity of plant (and animal) species grown in close
proximity and/or sequentially that are found in
numerous places abroad. 
Almost nowhere does the United
States reach the levels of production per unit of land
achieved in some systems in developing countries.
 

Proposed Initiatives
 

We recommend that the United States announce that
it is expanding support to developing countries for
making better use of tropical soils and that it would
welcome greater international collaboration to this
end. 
Several measures are called for to implement this
initiative. 
First, the Consortium on Soils of the
Tropics, comprising seven U.S. universities, needs to
be strengthened and adequately supported on a long-term
basis so that it can continue to play a leading role in
research, education, and training, and provide a U.S.
base for an expanded program in tropical soils. 
This
AID-supported consortium conducts field work in many
countries, including Brazil, Cameroons, Indonesia,
Peru, and the Philippines. 
Its members maintain
informal contact with tropical soil scientists around
the world. 
They also publish a newsletter and have
already held a series of workshops for training,
information exchange, and research planning. 
The
University of Hawaii has a soils data bank which makes
it possible to cross-reference and search for
information of use to major experiment stations of the
tropics. Thus an effective delivery system already

exists.
 

Second, the United States might offer to respond
favorably to serious requests for cooperative programs
on the development and demonstration of appropriate
management practices for tropical soils. 
The United
States has many resources for responding to such
requests. 
It can call on the Consortium on Soils of
the Tropics and invite participation by additional
universities with strong programs in soil science, as
well as by agencies within USDA such as the Agriculture
Research Service and the SCS. 
Section 1458 of the 1977
Food and Agriculture Act provides a new avenue for
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implementation by USDA (see Chapter 1, p. 35). Also,
 
proposed additional funding for Section 406 of the 1966
 
Food for Peace Act could be used to support the study

of tropical soils at U.S. universities situated in the
 
tropics. And, finally, tropical soils was given

priority under Title XII of the Foreign Assistance Act.
 

A third measure might be to expand arid strengthen

the evolving informal international network on the use
 
and management of tropical soils by establishing an
 
international program committee with a small
 
secretariat to foster collaborative activities.
 
Members of the network might include developing country

institutions; the international agricultural research
 
centers; developed country institutions such as
 
Institute de Pecherche l'Agronomique Tropical (IRAT,

France), the U.K. Ministry for Overseas Development

(ODM), the Commonwealth Scientific and Industrial
 
Research Organization (CSIRO, Australia), the Ministry
 
of Agriculture and Forestry of Japan; and FAO.
 

Finally, we suggest that the United States 
encourage the use of interdisciplinary teams in
 
cooperative management programs, and the inclusion in
 
such programs of training, whether formal education or
 
otherwise, for counterpart scientists and technicians.
 
Such programs should be closely tied to academies
 
and/or research institutions in the host country.
 



NOTE, ; 

1. 	 Weather variability is defined here as changes in' 
such parameters as precipitation or temperature 
over the short term, i.e., periods of days, weeks,' 
or months, in contrast to changes over longer '' 
periods of time, which are referred to as "climatic 
variability." ' 
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ENERGY, NATRA'L RESOURCES, AND .NVIRONMET, 

INTRODUCTION
 

The same processes that provided humankind with
valuable biological, mineral, water, and energy
resources distributed these riches very unevenly around
the planet, and human activity is altering these
imbalances still further. 
Limited petroleum and other
natural resources worldwide have underlined our mutual
interdependence. 
Further, high population growth rates
in some developing countries are exerting heavy demands
on already insufficient resources, thus exacerbating
the situation. 
There is an analogous interdependence
for access to technology and other fruits of human
inventiveness, although every nation recognizes that
for both resources and technology a significant degree
of self-reliance is essential to its national interest.
In this situation, developing countries--and the._
world at large--cannot afford to neglect important
resources that remain undeveloped or underutilized.
More than 70 percent of the world's timber is in the
tropics. Recent discoveries of petroleum in Africa,,
Latin America, and Asia illustrate the energy potential
of the developing countries and, as exploration
techniques improve, more and more major ore deposits
are being found in the tropics. Fuller utilization of
natural resources, including increased domestic
processing, can contribute fundamentally to
strengthening the economies of developing countries.
Jobs, productivity, foreign exchange earnings and
savings, capital accumulation, and national and
individual incomes are all affected in major ways.
Before World War II, the world's environment was
not severely affected by human activities. However, as
with petroleum and mineral resources, assaults on the
planet's air and water resources and associated climate
have become a matter of concern for all peoples. The
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world faces a new form of interdependence imposed. by 
the -nature and scale of human activity and the finite., 
capacity of the earth to assimilate our abuses. The.' 
collective results of human activity, particularly in 
the use of energy, minerals, and biological resources,
 
are causing or could soon cause undesired physical
 
changes worldwide, including the possibility of
 
increased cancer due to air and water-borne chemicals
 
and threats to the ozone shield in the upper
 
atmosphere; loss of ocean productivity due to
 
pollution; and shifts in climatic and rainfall patterns
 
due to atmospheric pollution, increased CO2 from
 
burning fossil fuel, and deforestation.
 

A search for better alternatives is underway,
 
stimulated in part by concerned citizens who recognize
 
that these issues, once thought to be peripheral, are
 
central to improved quality of life. Fortunately, much
 
can be done economically to substitute human ingenuity
 
(technology) for resource consumption in supplying
 
goods and services, and to improve many existing
 
technological practices that make inefficient use of
 
resources. Indeed, human ingenuity is the most
 
fundamental of resources and should be the most
 
important basis for futur'e development. However, the
 
conservation concept of substituting technology for
 
resource consumption requires imaginative leadership.
 
and greater technological sophistication throughout the
 
world. Heavy investm.nts of time and human resources
 
ate needed to meet this requirement.
 

Realization of the imperative for improved resource
 
management has resulted in new U.S. policies. This
 
imperative has several dimensions, including a
 
declining base of low-cost domestic resources and
 
escalating problems of environmental and health costs
 
associated with human activities. New policies aimed
 
at improving resource management (which include
 
regulations, financial incentives, and standards) have
 
spurred the development and application of improved
 
technology, some undesired trends and conditions have
 
been ameliorated by such improvements as:
 

reforestation for sustained yield production;
 
agricultural practices (e.g., no-till cultivation,
 
crop rotation, improved use of artificial
 
fertilizers) to stabilize soils and maintain
 
fertility; pesticides, herbicides, and biological'" 
controls with less environmental impact; 

-- technologies to find and use lower-grade mineral, 
oil, and gas deposits; 

-- controls on pollution emissions, sometimes . 
resulting in recovery of valuable by-products;
 
improved industrial processes that result irilss 
pollution.
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Despite its impressive achievements, the United
 
States continues to encounter problems associated with
 
theuse of natural resources, including energy and
 
"free goods" such as air and water. Much research and
 
development is still needed, for example, on:
 

-- more efficient use of energy and materials in 
providing goods and services; recycling and reuse
 
of materials;
 

-- improved technologies and procedures for coal 
mining and utilization;
 

-- development of acceptable technologies to 
facilitate the transition from fossil energy to
 
renewable energy sources; 

-- substitution of more plentiful resources for those 
that are becoming scarce, e.g., coal for petroleum,

-aluminum for copper, insulation and solar energy

for heating fuel.
 

The United States has considerable experience and

knowledge that can be shared with other nations. It
 
began several decades ago to encounter problems

somewhat analogous to those faced by developing

countries (e.g., deforestation) and thus has had more ;
 
time to develop responses than have many of the latter
 
countries. The United States can also share its 
equally important experience of negative consequences ''
 
and mistaken choices.
 

This chapter addresses ways in which the United
 
States and other industrialized nations might use

science and technology to help developing countries
 
better manage their resources with minimal undesired
 
environmental impacts. Most of our recommendations are
 
aimed at producing greater technological sophistication

in developing countries. Stronger science and
 
technology in other countries is likely to benefit the
 
United States in addressing its own resource and
 
environmental problems. For example, development of
 
improved photovoltaic or other solid-state means of
 
converting sunlight into electricity could bring
 
enormous benefits to developing countries and hasten
 
the advent of commercial solar energy systems in the
 
United States, with consequent savings of petroleum and
 
natural gas resources.
 

Although some observers feel that concern for
 
environmental problems will constrain development

efforts, we believe that environmental protection can
 
help achieve development goals at a lower cost.
 
Prevention is usually less expensive than cure.
 

For many years, the U.S. government, industry, and
 
universities have collaborated with developing

countries in developing their natural resources and 
energy sources. The United States supports development 
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activities in these areas through the U.N. Development

Programme and the international financial institutions,
 
and 	it has recently begun to revive an interest in
 
providing bilateral assistance. Its reputation for
 
technological achievement continues to attract a steady

stream of students, professionals, and orders for
 
equipment from developing countries. Moreover, the
 
United States and international scientific communities,

stimulated by recent U.N. conferences, have expressed

interest in broader collaboration on problems affecting

the 	global ecosystem; many of the international
 
scientific unions, U.N. agencies, and other
 
international bodies rely heavily on U.S. support.


We recommend that activities in all these areas be
 
strengthened and given higher priority within the U.S. 
development effort. In this chapter we identify seven
 
topics' that seem particularly promising for an
 
expanded U.S. role:
 

1. 	 Comprehensive planning for energy development and,
utilization 

2. 	Development of indigenous energy resources for,
 
local utilization
 

3. 	 Sustained, multiple use of forest resources 
4. 	Water resources planning and management

5. 	Effective use of marine resources

6. 	 Remote sensing from space for resource mapping and 

assessment
 
7. 	Improved use of pesticides
 

These topics cannot be narrowly classified as 
addressing energy, natural resource, or environmental 
concerns because of their obvious interrelationships.
For example, the multifaceted role of solar energy is
 
highlighted in the discussion of indigenous energy
 
resources, but it is obviously important in considering

the use of forests. Environmental concerns, in
 
particular, cut across all of the proposed

undertakings.
 

We have not suggested initiatives regarding

exploration or development of oil, gas, or minerals,
 
even though the United States pioneered the development

of many of the technologies now used Worldwide and many

countries will rely heavily on fossil fuels for years
 
to come. For these and other areas, the commercial
 
channels for acquiring relevant technology are
 
reasonably clear and established. Similarly, countries
 
interested in nuclear power are aware of the many

governmental and commercial channels available for.'"
 . ...
assistance in this area. 


Most of the programs we propose would be supported

by the U.S. government, although substantial 
contributions by U.S. industry would be needed for 
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several. Clearly, major investments are required to
 
make discernible progress in sustained use of forests
 
and water management and quality. At the other
 
extreme, given the present sizable U.S. investments in
 
remote sensing and coal technology, a rather modest
 
additional expenditure could easily help extend these
 
activities to developing countries. Further, the scope
 
and complexity of energy problems warrant substantial
 
funding, whereas the problems of marine resources and
 
pesticides are more specialized and the absorptive
 
capacity of the international system is limited.
 

OPPORTUNITIES AND PROPOSED INITIATIVES
 

1. Comprehensive Planning in Energy Development,
 
and utilization
 

During the past few years, most nations have been
 
forced to reexamine their use of energy, to assess
 
patterns of supply, to project future demand, and to
 
evaluate plans for national energy use in the future.
 

Within the United States, this assessment is
 
occurring at both the national and state levels, often
 
with the help of industry and the academic community.
 
One interesting finding has been that major differences
 
exist in energy use and supply profiles among different
 
states, sometimes even between adjacent states, and
 
that significantly different policies are necessary
 
from one state to another.
 

Similarly, most developing countries need to assess
 
their own national energy picture before setting
 
national policies related to energy. This is best done
 
at the national level although, as in the United 
States, important regional differences will need to be 
examined.
 

Energy, mainly in the form of oil and gas,
 
constitutes a large part of the imports of many
 
developing countries, and severe balance-of-payment
 
problems continue to mount because of the rising cost
 
of these imports. At the same time, pressure on
 
traditional sources of energy has grown rapidly.
 
Firewood and charcoal for cooking have become a major
 
expense for rural households and their use is
 
presenting severe deforestation problems (see, for
 
example, NRC 1976). The energy needed for even a
 
modest standard of living has become hard to obtain,'
 
and that needed for transportation, small industry,,and
 
agriculture has become quite expensive.
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Strategies
 

We suggest complementary strategies for addressing..

the energy issue at the national level: (1)imvrovina
 
the national capabilitv to vlan for and uide national.
 
energy development; and (2)analvzing energy
utilization and improving efficiency of use. Both 
strategies would use various analytical methods such as 
technology assessment, analysis of environmental 
impact, national planning, etc. In the first strategy,
the energy supply and utilization system would be 
examined in both cross-section and time-series to seek
 
trends and sensitivities. In the second, attention
 
would be directed specifically to the usually

underemphasized patterns of energy use and alternatives
 
to achieve higher efficiency. Once these become
 
evident, it is much easier to understand the
 
implications of alternative policy decisions.
 

Strategy 1. We propose that the United States
 
actively support efforts by developing countries to
 
improve their national energy analysis and planning.

We can use the experience of straggling with our own
 
energy situation to assist in this field.
 

The ultimate purpose of planning is to make better
 
investment, allocation, and strategy decisions about
 
energy supply and utilization to meet both immediate
 
and long-term socioeconomic goals. The environmental,
 
social, and economic impacts of alternative energy

choices and strategies should be included (see, for
 
example, Palmedo 1978).
 

Early tasks for each country would be collecting

baseline data and analyzing energy consumption patterns
 
in urban and rural areas. There is generally an
 
awareness of the need for an energy supply component in
 
planning, but not as great an awareness of the need for
 
energy use planning. Many developing countries already

have relevant economic, environmental, and social
 
planning activities that can be drawn upon for data.
 

Strategy 2. Traditionally, the United States has
 
not sought to make the most efficient use of energy,

but in the last few years many processes and products

in this country have become more energy-efficient and
 
new federal policies have mandated improved efficiency.

New regulations require disclosure of mileage ratings

of new automobiles and energy-efficiency ratings of
 
consumer products such as refrigerators and air
 
conditioners. New residences and commercial and
 
governmental buildings are being designed with more
 
efficient space heating and cooling, and construction
 
codes are being revised. Industrial organizations are
 
using energy management techniques to measure and
 
monitor the energy used in various processes for
 
minimum energy consumption. Waste heat is being
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recaptured and new energy-saving techniques (e.g.,
better process control, new processes) are being 
developed. However, these techniques mostly affect new
 
capital stock and it is premature to judge the extent
 
to which energy consumption patterns are changing, 
although it is clear that new consumer purchases are
 
more energy-efficient than the average existing stocks.
 

Further, research is progressing on energy sources
 
that can be economically decentralized such as
 
fluidized bed combustion, direct solar, wind, and 
biomass. The integration of several energy sources
 
into a single energy-efficient system for use in rural
 
or isolated areas is also being studied. Like the
 
United States, developing countries could benefit from
 
improved building technology for both energy and other
 
considerations and more energy-efficient transportation
 
and industrial systems. Of course, in some indigenous
 
housing the overall energy efficiency, reflecting local
 
building materials, cultural practices, and climate,
 
may already be as great as feasible. Collaborative 
work could also be done on linking traditional and
 
modern energy systems efficiently. During this 
process, considerable emphasis could be placed on the 
institutional development needed for improved energy 
management. 

Proposed Initiatives
 

We -rqommend that the United States offer technical 
collaboration and assistance to support energy planning

and research and development in developing countries,
 
along the lines of the two proposed strategies. Such
 
assistance would include a comprehensive,
 
multidisciplinary analysis of technology, economics,
 
domestic resources, and public policy. In this regard,
 
the United States could play a coordinating role in 
bringing together energy planners from the U.S. 
government, business, universities, and public interest
 
groups for advisory tasks and in encouraging certain
 
common approaches to energy planning in different
 
regions of the world. The U.S. izitiative could also
 
provide a vehicle for supporting joint U.s.-developing
 
country activities, perhaps broader based cooperative 
studies and major demonstrations on topics such as 
exploration and development of indigenous conventional 
and nonconventional energy supplies, the use of 
decentralized energy sources, energy needs and 
opportunities in areas remote from concentrated sources 
such as large electric power stations, and increasing

the efficiency of energy-using devices such as cooking
 
stoves.
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To help implement national energy planning,
 
combined teams of specialists from boti developed and
 
developing countries could study how best to plan 
national systems of energy supply and utilization.
 
Planning activities could draw heavily upon the skills
 
and experience found in the U.S. government,
 
universities, and research centers. These activities
 
should specifically include consideration of national
 
goals that interact with energy goals (e.g.,
 
environment, water, and land use).
 

Pegarding energy utilization and efficiency, joint 
teams of specialists from such energy-intensive areas
 
as transportation, industrial processing, agriculture,
 
and habitat could work on devising better design and
 
implementation procedures to achieve higher efficiency
 
of use and to shift from imported to indigenous energy 
resources. one successful model of such a joint effort 
is the AID/National Bureau of Standards project for 
low-cost housing in regions affected by high winds.
 

For the implementation of both strategies, we
 
suggest the following:
 

--	 The United States could invite proposals from
 
developing countries, with or without an identified
 
U.S. co-proposer such as a university, for
 
assistance in comprehensive energy assessment. If
 
a U.S. partner or team is not identified, such
 
could be appropriately arranged by the sponsoring
 
agency (e.g., U.S. Department of Energy, AID, 
National Science Foundation [NSF]). In all cases, 
the proposing country should be required to 
contribute significant in-kind support, committing 
serious attention from high levels of decision
making authority. 

-- Host country or regional (international) training 
seminars and workshops could be arranged to focus 
on the energy issues within a country or region.
 
Such ceminars could be a valuable learning 
experience for both the developing countries and
 
the United States.
 

--	 Short-term training sessions, workshops, and visits 
at appropriate U.S. facilities could be organized 
for developing country personnel after relevant 
training in their own countries. 

--	 Provision could be made for developing country 
students studying in the United States to return to 
their own countries for dissertation or thesis work
 
on local energy problems. 

--	 A number of U.S. universities have developed 
research centers that concentrate on comprehensive 
energy research and analysis. With NSF and AID 
support, some universities could undertake 
relatively short-term nondegree programs in epezgy 
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-- 

strategies for supply development and utilization
efficiency. 
Such programs could train government

officials and engineers from developing countries
in the efficient operation and management of energy
 
systems.

Jointly sponsored demonstration projects could be
held in developing countries to provide local proof
of the viability of technological innovation,

especially in less energy-intensive methods.
 

2. 	Development of Indigenous Energy Resources
 
for Local Utilization
 

Most developing countries depend primarily on

imported fossil fuels--chiefly oil--for their
industrial and agricultural growth and for rural
development. Consequently, these countries have been
hard hit by higher oil prices, a trend that is not
likely to be reversed. Since most developing countries
 are 	unable to compensate adequately for increased oil
prices by increased exports, they will be in a
progressively poorer position to compete for fossil
fuels on the international market and must turn instead
to indigenous energy resources, including oi' and gas

where they exist.
 

In many developing countries, only a small

proportion of the population is served by a power and
fuel distribution network. 
The 	village and rural
 areas, where most populations live, generally depend on
limited and expensive supplies of diesel fuel or
kerosene and on "noncommercial" energy sources such as
increasingly scarce firewood and dung or agricultural
residues that might be used more productively for other
 
purposes.


Thus developing countries have two distinct needs
regarding energy technology. 
On the one hand, economic
growth depends on conventional energy systems that use
commercial energy sources and technologies.

Agricultural development schemes pegged to irrigation,
mechanization, pesticides, and manufactured nitrogen
fertilizers also depend on these energy sources and
technologies. 
on the other hand, rural populations,
isolated from a central power source, continue to rely
on firewood or dried dung, and would particularly
benefit from technologies that exploit decentralized,
renewable energy resources based on solar energy used
directly (e.g., heating, distillation, photovoltaic
conversion) or indirectly (e.g., wind, hydropower,
biomassf. Although much can be said in favor of rural
electrication using large, central generating
facilitas and a widespread distribution grid, the
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lower capital intensiveness of a decentralized system
 
can be very attractive.
 

Past experience has shown that eliminating grosh
 
poverty in rural areas of developing countries will
 
necessitate a much higher per capita consumption of
 
energy. Achieving this goal by the turn of the century
 
with conventional commercial fuels might require more
 
petroleum than known world resources can provide even
 
if developed countries reduce their petroleum
 
consumption (Overseas Development Council 1977). Thus
 
developing countries are almost forced to look
 
elsewhere for fuels for their rural populations. A 
slowdown of population growth in addition to the 
development and highly efficient use of indigenous 
reaewable resources are the most promising directions
 
in which to look.
 

Rationale for selecting this Topic
 

Developing countries are aware of the seriousness
 
of their energy supply situation and are seeking
 
alternatives to conventional energy resources and
 
technologies, particularly in the case of wood fuel and
 
agriculture. Recent studies of energy use in rural
 
areas of Asia, Africa, and Latin America have shown
 
that noncommercial energy sources--wood fuel, crop
 
residues, dung--supply between 61 and 96 percent of the
 
total energy used. Between 69 and 97 percent of this
 
energy is used for domestic purposes, mostly for
 
cooking (Revelle 1978). Firewood for cooking is in
 
increasingly short supply, resulting in rising costs,
 
increased foraging distances, accelerated
 
deforestation, and increased use of agricultural
 
residues and dung as fuel instead of as fertilizer.
 
Agricultural productivity is becoming more difficult to
 
maintain or is dropping because of the rising cost of
 
manufactured nitrogen fertilizers, the reduced
 
availability of dung which is being used as cooking
 
fuel, and higher cost of irrigation pumping by diesel
 
pumpsets. Moreover, additional energy is needed in
 
rural areas for agricultural mechanizatioi and for
 
rural industry.
 

The choice of energy technology and energy
 
resources--renewable or nonrenewable, indigenous or
 
imported--made by developing countries will have a
 
long-term impact on their overall development. On the
 
one hand, large-scale, centralized technologies will
 
mean increased dependence on nonrenewable fossil fuels
 
or a commitment to nuclear energy. On the other hand,
 
small-scale, decentralized energy systems (e.g., solar
 
heating and generation of steam and electricity,
 
windmills, small-scale hydroelectric plants) will be
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conducive to a dispersal of industry, the growth of
 
small-scale industry, and an emphasis on sustainable

agricultural improvements. All of these factors could
 
contribute significantly, in the long run, to a self
sufficient but distributed population. Such an option

can be an attractive complement to urban growth with
 
its concomitant dependence on large-scale energy

generation.


Unexploited resources exist in every country-
nonrenewable fossil fuels, such as petroleum, coal,

natural gas, and peat; nuclear and geothermal; or
 
renewable resources, based directly or indirectly on

solar energy. Most countries still do not know enough

about their nonrenewable energy resources. Although

the potential of such resources is restricted by their

limited nature and uneven distribution, much attention
 
is needed in developing and using them where they

exist. (See the second section of this initiative,

"Coal Conversion and Improved Combustion.") Over the
 
long term, however, identifying and using renewable
 
energy resources are the principal hopes of both
 
developed and developing countries.
 

The chief barrier to greater use of renewable
 
resources in the developed countries has been their
 
high cost compared to fossil fuel alternatives based on

cheap domestic and imported supplies. However, this
 
barrier is diminishing as fuel prices rise and

technology advances. In many developing countries, the
 
cost barrier has ceased to exist because the cost of
 
fossil fuel-based power in those countries,

particularly in rural areas, is much higher than it is
 
in industrial countries. Furthermore, conventional
 
cost/benefit techniques tend to ignore "life-cycle"

costs and to obscure the hidden subsidies involved in
 
the entire system of central power generation and
 
distribution.
 

Existing or prospective research and development in
 
or for developing countries could produce technology of
 
direct value to the United States:
 

Brazil, for example, is engaged in a major national
 
program aimed at increasing alcohol production from
 
sugar cane and cassava with the goal of providing

50 percent of the nation's need for liquid fuel by
1990 (Miccolis 1978).

Technology for using agricultural residues to
 
provide most of the chemicals now based on
 
petroleum was developed in the 1920s but was
 
shelved because low oil and gas costs made the

petrochemical source more attractive economically.

This technology should be reexamined and upgraded

through application of chemical engineering

advances made during the past 50 years.
 

154 



--	 Information developed to maximize the production of 
methane from small-scale anaerobic digesters, for 
example, may well apply to large-scale urban sewage
 
digesters or to U.S. work on converting kelp to
 
methane.
 

--	 Solar crop-drying techniques developed for regions 
of developing countries could also be applied in 
the United States with substantial energy savings. 

--	 Modular photovoltaic devices could be used to power 
high-cost remote communications (e.g., television, 
radio) and other electrical needs. The acquired 
production experience and resulting cost reductions 
will directly benefit the Unitel States. 

Such developments provide expanded markets for U.C. 
technology. Commercialization could mean accelerated 
price reductions and accelerated economic 
competitiveness in the United States of many
technologies not yet economically competitive here but 
potentially applicable in rural areas. 

Proposed Initiatives 

We Propose that the United States indicate its 
intent to increase support for a number of actions that
 
would expand and strengthen the capabilities of 
developing countries to make greater use of indigenous 
energy resources:
 

--	 Encourage U.S. government-sponsored research and 
development to be more responsive to opportunities 
for 	heliping developing countrtes meet their energy 
problems, especially with regard to technologies
 
for using renewable energy.
 

--	 Establish a network of regional institutions to 
concentrate on the energy problems of developing 
countries. To the extent possible, the work of 
existing institutions should be broadened for this
 
purpose. For example, forest research institutes
 
and experiment stations in tropical countries could
 
study rapidly growing species of trees for energy 
production (see the initiative on forest
 
resources); research and development centers in
 
microbiology could study improved strains of
 
microorganisms to increase the efficiency with 
which methane, alcohol, and other chemicals are 
produced from agricultural residues and human and 
animal wastes; experimental and demonstration 
clusters could develop, test, and evaluate the 
technical and economic feasibility of various 
domestic energy supply approaches. The United 
States could also sponsor a continuing series of
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---

* 	 regional summer institutes and symposia for a 
periodic exchange of information and ideas.
 

Establish a series of paired sites--one in the
 
united states and one in a developing country with
 
similar climatic conditions or common interests in
 
certain technologies--to engage in cooperative
 
research and development on small-scale
 
technologies aimed at exploiting indigenous,
 
renewable energy resources. For example, a site in
 
the southwestern United States and one in a
 
semiarid country could be paired to develop and
 
test photovoltaic systems, solar collectors for
 
heat and steam, and solar-driven systems for water
 
pumping and mechanical drive. Or a U.S.
 
institution particularly interested in combined
 
production of fish (for food) and biomass (for
 
energy) could team up with a host developing
 
country especially interested in this area.
 

-- Expand scholarship/fellowship programs for the 
education and training of developing country
 
personnel in the United States and U.S. personnel
 
in developing countries, aimed at solving
 
developing country problems in identifying and
 
harnessing energy resources.
 

-- Create internships so that individuals from
 
developing countries can work directly in the
 
operations of U.S. energy companies, especially
 
those involved in exploring and developing small
 
gas and oil fields. Support could come from grants
 
by major U.S. energy companies and scholarships
 
funded by the U.S. government.
 

2A. Coal Conversion and Improved Combustion
 

The United States has both a strong interest and
 
considerable capability in coal conversion and improved
 

an important
combustion. However, since coal is 

resource for only a limited number of developing
 
countries, this topic is not given the same emphasis as
 
the other seven areas described in this chapter.
 

Coal is an important fossil fuel in certain
 
developing countries, and the development of technology
 
that would allow it to be used more effectively could
 
have a significant impact on the energy budgets of
 
those countries. Higher petroleum costs in developing
 
countries may provide opportunities for economically
 
competitive synthetic fuels from coal before that
 
situation occurs in the United States.
 

Principal among the technologies for better coal
 
combustion or conversion is that dealing with fluidized
 
beds. This technology could permit more efficient use
 
of lower-grade coals and lignites, the development of
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small-scale conversion units for decentralized electric
 
,.per generation, and better control of coal impurities
 
pizof attributes which otherwise harm the environment.
 
The end products of conversion-liquids and gases--are
 
more.asily handled in the distribution system than is
 
t,io'coal itself, thus enabling coal to displace
"peEroleum distillates in transportation.
 

Further development and application of coal
 
conversion and ':ombustion technology could result in
 
(1) the production of gases and liquids for further use 
as fuels or chemical feedstocks; (2)the improvement of 
combustion efficiency in existing methods and 
procedures for using coal; (3)the improvement of
 
fluidized bed processes and techniques; (4)the
 
development of small-scale conversion units for
 
decentralized energy systems; and (5)improved handling
 
of wastes and consideration of the toxic or
 
carcinogenic effects of the by-products of conversion
 
on workers and communities.
 

Proposed Initiatives
 

A large effort already exists in this field. The
 
Soviet Union has operated underground coal gasification
 
for years, and current U.S. research, both governmental
 
and nongovernmental, is substantial. About 16 plants

using the Lurgi process for coal gasification now
 
operate throughout the world, and pilot plants for
 
newer processes are in existence both here and abroad.
 
We suqest that sites in other countries be identified
 
for pilot testing or for commercial demonstration of
 
coal conversion technology, thus broadening the
 
spectrum of testing conditions.
 

In the United States, the Department of Energy

(DOE), private corporations, and industrial consortia
 
such as the Electric Power Research Institute (EPRI),

the Gas Research Institute (GRI), and others are
 
already working in this area. These consortia might be
 
urged to open their membership to developing country
 
participants. Another possibility might be the
 
establishment of .anew international research and
 
development consortium for coal combustion and
 
conversion technology.


The United States could also seek sponsorship for
 
an international conference to display the hardware as
 
well as the software of coal combustion and conversion
 
technologies and to bring together representatives of
 
both developed and developing countries for an exchange
 
of information. This type of conference is already
 
being held in the industrialized nations. For example,
 
the Offshore Technology Conference, which operates as a
 
nonprofit group, is held annually in Houston and
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attracts over 50,000 participants from all over the
 
world. Hardware exhibitors represent a dozen or more
 
countries.
 

We also suggest that the United States support
 
adoption of a program, such as that followed in some of
 
the U.S, national laboratories, in which "guest

workers" from developing countries would work in
 
laboratories that are conducting research on coal
 
conversion or improved combustion technology
 
(nonproprietary). Moreover, since coal conversion and
 
fluidized bed technology are considered areas of
 
advanced technology, U.S. universities would also have
 
an interest in this work. A program might be
 
established to provide postdoctoral training on coal
 
utilization applications at existing facilities for
 
developing country scientists and engineers.


Finally, much of the technology base for coal
 
conversion can be traced to German sources during the
 
1930s and 1940s. These sources are covered in
 
documents now in U.S. possession which are being

translated and catalogued by DOE at Oak Ridge. These
 
documents should be made available to other countries.
 

A principal constraint in addressing the problem

described here is that much of the current technology

for coal conversion is covered by proprietary rights.

On the other hand, much research and development is now
 
being supported by U.S. government funds and through
 
large consortia such as EPRI and GRI, so that the
 
proprietary issue may be diminishing.
 

3. Sustained, Multiple Use of Forest Resources
 

In many developing countries, as well as in some
 
parts of the United States, forest resources are being

used much faster than they can be regenerated. Forest
 
exploitation is increasing rapidly in these developing

countries in response to pressures for export earnings,

building materials, fuel, and forage, as well as to
 
make way for habitable lands and farms. Exploitation
 
practices seldom reflect optimal use of forest
 
resources either in the near term or over the lengthy

time cycle needed for truly sustainable forest
 
management. For example, many secondary species that
 
could be used for pulp, wallboard, and other
 
applications are simply being destroyed. Further,
 
unsound harvesting practices often degrade the future
 
productivity of the land, destroy wildlife habitats,
 
and invite erosion which destroys adjacent farmland and
 
aggravates the problems of sedimentation and flooding.
 
Finally, insects, disease, and fire continue to take a
 
heavy toll in wooded areas.
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Rationale for Selecting this Topic
 

The United States supports about half of the 
cannotworld's forest research. Although this country 

claim expertise in or commitment to all the principles 
it does have activeforest management,of sustainable 

programs for developing fast-growing species,
 

optimizing seeding and harvesting patterns, using
 
secondary species, and extracting chemical substrates.
 

The United states is in the early stages of
 Also, its
experimentation with "energy plantations." 

recently acquired capability in remote sensing offers
 

new opportunities for assessing forest resources,
 
assessing the impact of development activities, and
 

monitoring for disease and other conditions. it should
 

be noted, however, that much of the forestry research
 

done in developed countries is not directly applicable
 

to tropical forests.
 
As a major consumer of the world's wood products,
 

the United States has a significant economic stake in
 

forest development and use in the developing countries.
 

A dozen U.S. industrial firms import plywood, veneers,
 

and pulp from the developing countries, and several 
are
 

directly involved in logging, marketing, and sales
 
Also, any progress in
activities on a worldwide basis. 


satisfying energy demands for local markets through
 

forestry is of considerable interest as the United
 

States intensifies its domestic search for small-scale
 Finally, the United
 energy supplies for rural areas. 

States could benefit scientifically from collaborative
 
research on (1)suitable environments for different
 
species and varieties; (2)genetic and physiological
 
improvement of trees; (3) influencing nutrient
 

(4)protection of trees from
concentration processes; 
fire, insects, and diseases; and (5)finding
 
substitutes for forest products (such as using cement
 

Technologically,
in construction instead of lumber). 

collaborative efforts should provide us with new
 

insights into techniques for converting timber to
 

valuable chemical products as well as for improved
 

processing of species with different physical
 
properties.
 

Ongoing Work
 

AID has been concerned with improving the
 

development and use of forest resources in developing
 
The U.S. Forest Service, in
countries for many years. 


collaboration with researchers throughout the 
world,
 

maintains an international germ plasm collection 
as
 

well as the world's foremost repository of wood
 

samples. In addition, the Forest Service conducts a
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variety of Public Law 480 research projects in
 
developing countries, and a number of U.S. agricultural
 
and forestry schools maintain international contacts.
 

FAO has also been active in this area. Several
 
regional forest projects have been attempted at the
 
research institutions in developing countries, usually

under FAO auspices. Furthermore, the World Bank, U.N.
 
Development Programme (UNDP), and the Organization of
 
American States (OAS) have supported numerous forest
 
surveys, although many of these surveys have not been
 
used.
 

The current worldwide concern with energy resources
 
offers many incentives to expand collaborative efforts. 
A forestry industry provides numerous employment 
opportunities and a potential for developing rural 
areas without depleting the soil as crop farming 
unfortunately does in many geographical areas, 
especially in the tropics. Finally, the physical 
evidence of forest abuse has become very obvious in 
w.'.ny countries. 

Proposod Initiatives
 

International Forest Research institutes. Building
 
on CGIAR's experience in establishing an international
 
network of agricultural research institutes, we propose
 
that the U.S. government, supplemented by the U.S.
 
private sector, support a comparable effcrt in forestry
 
research. Efforts recently undertaken, such as those
 
of the International Council for Research on
 
Agroforestry, to identify research priorities in
 
tropical forestry could, with U.S. support, be the
 
mechanism for accomplishing this goal.
 

Central to this expanded effort would be the
 
establishment or designation of two or three first
class regional institutes in the developing countries,
 
patterned after the international agricultural research
 
institutes and oriented toward different ecological
 
zones. These institutes would support research in
 
forest ecology, development and testing of improved

varieties, reforestation, determination of sustainable
 
yields, resistance to insects and disease, and
 
innovative use of forest products. Selected
 
transnational corporations that are already involved in
 
research and conservation efforts as part of concession
 
arrangements should be invited to participate in the
 
activities of these institutes.
 

Research Stations in Developing Countries. In
 
addition, we suggest that a strengthened array of
 
research and experiment stations in the developing

countries be integrally related to the regional

institutes through collaboration on research and
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These stations would help
development and training. 

ensure that regional research activities were focused
 

on real problems and would help train the better
 Research
qualified specialists that are sorely needed. 

facilities of the U.S. Forest service, university
 
forestry schools, and industrial firms should also be
 

These organizations
integrated into this network. 

could assist developing countries both by training
 
personnel from those countries in the United States and
 

by providing advisers.
 
This scientific thrust
Comprehensive Analysis. 


must be accompanied by improved forest planning and
 

policy capabilities in developing countries. For
 
example, as new demands for forest products arise
 

(e.g., for fuel production), it is important to
 
identify uses that can be filled by other resources
 
(e.g., stone, ferrocement, and gypsum for lumber).
 
Other constraints on more effective management of
 
forest resources include: institutional factors
 
including laws and regulations that inhibit effective
 
management and utilization, inadequate education and
 

training, and inappropriate land ownership and
 
concession policies; inadequate harvesting,
 
transportation, and processing facilities; poor
 
information on forest inventories, species
 
identification, wood properties, and potential uses;
 
undeveloped markets, inadequate industrial capability,.
 
and inappropriate marketing practices; inadequate
 
perception of the economic and environmental
 
significance of forestry potential; and a propensity to
 

focus more on near-term increases in forest
 
productivity (generally energy-intensive) than on long-


In the past, a
term, sustainable forest management. 

number of developing countries have sought assistance
 
from the United States and FAO on forest planning and
 

policy, and both should be prepared to respond to such
 

requests in the future.
 

4. Water Resource Planning and Management
 

The basic goal of water resource planning and
 

management is to provide, to the greatest extent
 
possible, water in sufficient quality and quantity for
 

a specific use without adversely affecting its
 A related
availability and quality for other uses. 

management problem is to set priorities for water use
 

given various needs and water availability.
 
The planning and management of water resources in
 

developing nations pose many of the same problems that
 
These include effectively
confront the United States. 


managing water as a natural resource given its many
 .oduction,,
essential uses--for agriculture, energy 
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domestic and industrial consumption, waste discharge,

transportation, recreation, and fish and wildlife
 
production--and maintaining related natural resources
 
such as soils, forests, and rangelands. All these uses
 
are interrelated. In Chapter 4, for example, the point

is made that long-term agricultural purposes cannot be
 
effectively served unless water and soil on surrounding

nonagricultural lands are appropriately managed:
 

Where upstream and adjacent lands are managed

under conservation systems, such as national
 
forests, national parks, wildlife sanctuaries,
 
and similar types of reserves, food production
 
can benefft from more stable water supplies,
 
minimum erosion and flooding, and reduced
 
loads of sediment.
 

Water resource planning should thus be integrated into
 
a comprehensive river basin plan in order to mitigate

problems of drought, floods, erosion, pollution of
 
drinking water, and damage to agricultural land,

vegetation, and wildlife. Because rivers often define
 
and cross international boundaries, this planning and
 
development process is perforce frequently

international.
 

Rationale for Selecting this Topic
 

In many countries, water has traditionally teen
 
considered a free good (much like air) and, as a
 
result, has been used and abused in a variety of ways.

For example, water quality has been affected by

economic development activities, and the construction
 
of dams and irrigation systems in many developing

countries has led to the increased transmission of
 
water-associated diseases, destruction of downstream
 
fisheries, and increases in soil salinity.


The developing countries, interest in addressing

these problems was evidenced by their participation in
 
the U.N. Water Conference. The Conference Plan of
 
Action (United Nations 1977), approved by 117
 
countries, stressed the need to identify the extent of
 
national water resources, to draw up plans to manage

them, and especially to consider the supplies of water
 
needed for drinking and agricultural development.


The United States is in a particularly strong

position to provide scientific and technological

assistance, including data acquisition, processing, and
 
analysis in certain areas of planninq, management, and
 
water-use technology. Recent scientific advances in
 
understanding the dynamics of watersheds and hydrologic

cycles provide a new framework for these activities.
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New technology and techniques that could be applied in
 
developing countries are already available in the
 
public sector, including the use of remote sensing to
 
conduct water resources inventories, and waste water
 
treatment techniques such as ANFLO.

2
 

A model for the successful transfer of scientific
 
and technical assistance in this area might be the work
 

of the Tennessee Valley Authority (TVA), the U.S.
 
Geological Survey (USGS), the Agricultural Extension
 
Service, or regional water planning commissions such as
 
the Interstate Commission on the Potomac River Basin.
 
In addition, U.S. universities, either through AID or
 
on a university-to-university basis, can continue to
 
help train in-country personnel in data collection and
 
assessment, water quality monitoring, and management
 
techniques.


Although the United States has played a leading
 
role in the development of water resource programs
 
through governmental and private institutions,

3 it has
 

generally focused on dilution and capital-intensive
 
treatment facilities. It can gain insight from the
 
experiences of other nations in other areas of water
 
resource management (e.g., irrigation practices in the
 

The development of next-generation
Middle East). 

treatment methods, especially smaller unit size, and
 
low-cost water treatment systems could be encouraged by
 

the development of new markets abroad, possibly
 
preceding U.S. domestic market use.
 

Proposed Initiatives
 

We reconuend that the United States offer to follow
 
up on the U.N. Water Conference by collaborating with
 
developing countries in such activities as examining
 
the feasibility of (1)using systems such as ANFLO that
 
are commercially available or in the public domain; (2)
 

developing new standards for water quality evaluation
 
that may be more appropriate than g. coli counts and
 
other traditional measures; and (3)introducing systems 
for internal recycling and recovery in industrial 
plants during construction (e.g., pulp and paper 
mills).

Water Conference, the
In preparation for the U.!. 

U.S. Water Resources Council and the State Department
 
identified U.S. programs and personnel with
 
capabilities in water resource planning and management
 
that are available to work with developing countries. 
We suggest that the United States assess this 
information and make it available to developing 
countries. Proposals from developing countries for 

financial assistance (cost-sharing) to use these
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resources should be invited, especially in the 
following areas:
 

developing and implementing operational water 
management programs based on available data, 
technologies, know-how, and present-day needs;

developing more comprehensive, long-range plans for 
integrated water resource management including
 
collecting data on water availability and quality;

forecasting demand in different sectors; analyzing
 
the adverse secondary effects of previous water
 
resources development; and evalrkting the economies 
of using alternative or new technologies to 
minimize adverse effects and maximize benefits from 
water use, including techniques of recovery and
 
recycling.
 

The Oak Ridge National Laboratory National
 
Inventory of Selected Biological Monitoring Programs is
 
an appropriate prototype activity that could be used to
 
advise both U.S. institutions and developing countries
 
of available scientific programs, technologies, and
 
personnel. Any teams the United States sends to
 
developing countries should include a balanced
 
contribution from those who are familiar with the
 
science, those who kaow how to apply science in the
 
form of technology, and those who have spec:Lal skills
 
in finance, planning, and management.
 

5. Effective Use of Marine Resources 

Traditionally, estuarine and coastal waters have 
been used as inexpensive avenues for coru- .cial 
fishing, shipping, and transportation; clLspersal of 
toxic wastes and thermal effluents; and, in more recent 
years, for recreational purposes. In certain areas,
 
they have been mined extensively for a variety of raw
 
materials, includina petroleum, and they remain the
 
primary source of the world's fisheries, both fJnfish
 
and shellfish. However, increasing competition for the
 
use of these resoarces has created the problem or
 
managing marine resources in such a way as to obtain
 
the highest long-term net social value.
 

Planning and proper management can be used to 
minimize the deleterious effects that expansion in one 
area of marine resource use might have on other areas. 
For example, planners need to consider whether sewage
disposal in the marine environment, with the resulting
pathogens, sediments, toxic substances, and the like,
will jeopardize the use of that environment for fishing
and recreation. Then they can assess the trade-offs
 
between the two. Such conflicts have already arisen in 
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many developing countries as a result of, for example, 
locating large industrial sites adjacent to coastal 
waters Which are also being developed for tourist 
purposes and which have traditionally served the region 
as a primary source of fisheries products.
 

We need to learn more about the earth's estuarine
 
and coastal resources, including how to manage them to
 

Inensure sustained, multiple use wherever possible. 

certain cases, as in the rather complex array of water
 
movements from within estuaries to the continental
 
shelf and along the continental shelf where the ocean
 
meets the more shallow water, adequate background
 

However, we areinformation has not been available. 

now seeking this information, and it should add
 
considerably to our understanding of coastal fisheries,
 

to whichdistribution of wastes, and the extent 
mining and recovery of other mineral resourcesoffshore 

may affect the pitential for using marine resources in 
adjacent areas.
 

Rationale for selecting this Topic
 

Partly as a result of the U.N. Conference on the 
Law of the Sea, coastal countries will acquirn new 
rights to, and responsibilities toward, living 

and protection of the marine environmentresources 
within 200 miles of their shores. The effective 
exercise of these rights and responsibilities (for
 
example, as they pertain to the rational management and
 
conservation of living resources) will require much
 
more scientific understanding than is now available.
 
Coastal countries will also gain complete control over
 
marine scientific research in their exclusive economic
 
zones, which has prompted many scientists to fear that
 
research sponsored by laboratories in developed
 
countries will be seriuusly '.nhibited at a time when 
most developing coastal countries lack capabilities for
 

conducting their own research.
 
It is in the long-term interest of the United
 

States that we learn more about the oceans and apply
 
that knowledge worldwide to the management and
 
conservation of resources and to protection of the
 
marine environment. Thus the development of foreign
 
marine science capabilities by means of cooperative 
research programs is clearly to be desired. 

Recent, large-scale international oceanographic 
programs such as the International Decade of Ocean 
Exploration and the Global Atmospheric Research Program 
(GARP) have begun to analyze ocean/atmospheric coupling 
which contributes to the variability in structure,
 
function, and productivity of the world's oceans. 
Testable hypotheses and theories now exist on the 
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causality of large-scale effects, in particular on the
coupling between the oceans and the coastal shelfcirculation in a number of areas of the world and how 
these events may fuel the fluctuations observed in
basic productivity in major fisheries. 

We need to learn more, perhaps by continuing IDOE,

about the nature of the linkages involved in these
 
oceanic processes, extending our understanding of
 
atmospheric/oceanic coupling so that eventually we will
 
be able to predict biological productivity in major

world fisheries, destructive climatic forces such as
typhcoons, and beneficial conditions such as the onset
 
of the monsoons.
 

Within the U.S. oceanographic community, there is 
considerable interest in extending large-scale

international cooperative studies through the 1980s.

However, such extensive studies will be possible only

with the availability of the oceanographic facilities

and ships of the developed countries, coupled with the
 
interest and participation of developing countries so
 
as to provide open access to specific geographical

areas of the global marine environments. 

Future U.S. research in foreign waters will
 
necessarily be cooperative if access is to be approved.

Foreign scientists should participate in the planning

and conduct of the research and in the analysis of its
 
results. Data and samples should be shared, and
 
coastal states should receive assistance in assessing

both. 

And yet, many developing countries are only now
beginning to rccognize the need for personnel trained
 
in an understanding of the marine environment and for an accurate evaluation, both short-term and long-term,
of its resources. The five to seven years required for

advanced training in foreign universities, coupled with
 
the fact that some postgraduates elect not to return to

their home institution, has further delayed the
development of those trained scientific and technical

personnel necessary for assessment and management.
Even where trained personnel exist, shorebased marine

facilities are often inadequate and ocean-going

capabilities completely lacking.


Cooperative research programs will likely helpcoastal developing countries strengthen their marine 
science capabilities. This process can be accelerated 
by means of a systematic, adequately funded, and 
deliberate assistance effort aimed at the cooperative
creation of strong marine science institutions. 
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Institutional Mechanismo
 

Within the United States, research activities
 
directed toward marine resources come within the
 
purview of a number of federal agencies, including the
 
National Marine Fisheries Service (National Oceanic and
 
Atmospheric Administration [NOAA]), the U.S. Office of
 
Sea Grant (NOAA), USGS, NSF, DOE, and the U.S. Office
 
of Naval Research, as well as the individual state
 
marine fisheries commissions. Since the passage of the
 
U.S. Coastal Management Act in 1972, virtually all
 
coastal states have developed agencies to assess and
 
manage marine resources, coordinated through the Office
 
of Coastal Zone Management of NOAA.
 

Examples of mutually beneficial cooperation between
 
U.S. and foreign scientists are already documented.
 
Through IDOE, the National Science Foundation has been
 
involved in cooperative studies with scientists from
 
many nations, and the U.S. Office of Sea Grant recently
 
initiated an international program to communicate
 
results of studies on marine resources through

colleagues in other countries having similar problems.

Multi-institutional programs such as that of the
 
Coastal Upwelling Ecosystem Analysis project of IDOE
 
have also had a successful record of international
 
cooperation. Furthermore, many scientists from
 
developing countries have received advanced training

and education in U.S. academic institutions. But these
 
cooperative activities have always been ad hoc in
 
nature, and there has been no systematic program for
 
their development.


At the international level, the International
 
Council for Exploration of the Seas, the
 
Intergovernmental Oceanographic Committee, the
 
Scientific Committee on Oceanic Research, the Committee
 
for Coordination of Joint Prospecting for Mineral
 
Resources in Asian Offshore Areas, and FAO are devoted
 
to a better understanding of marine resources. Still
 
other institutions are encouraging and supporting
 
training and research involving scientists from
 
different countries (e.g., the Division of Marine
 
Sciences, UNESCO) and a number of regional associations
 
are also at work. Thus adequate mechanisms already

exist for disseminating information and technology,

assuming that the need is recognized and that there is
 
a legitimate desire on the part of all parties to pool

information and resources, especially in oreas in which
 
resources are shared or, in the case of migratory

species, where movement of species among terr.1torial
 
waters is involved.
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Proposed Initiatives
 

The effective utilization of marine resources
 
within developing countries will require the
 
development of concurrent programs that provide (1)

trained scientific and technical personnel with
 
adequate shorebased and research vessel capabilities at
 
their disposal; (2)a multifaceted program of coastal
 
management involving government agencies, academic
 
institutions, and business interests; and (3)a
commitment on the part of both scientists and
 
governments from developed and developing countries for
 
increased cooperation in marine research and
 
development.


We recommend that the United States declare its
 
readiness to support suitable elements within a three
pronged program providing for training, extension, and
 
cooperative research, such as:
 

--	 Training programs, using U.S. universities,

community colleges, technical institutes, and
 
government agencies to present integrated aspects

of planning, research, and management in coastal
 
environments and to help developing countries
 
acquire the expertise necessary to evaluate and use
 
their marine resources,
 

--	 Cooperative training and research programs

involving U.S. and developing country laboratories
 
and universities, emphasizing areas of mutual
 
interest and expertise and designed to strengthen

the capabilities for research and teaching in
developing country institutions. 

-- Use of the U.S. Sea Grant Program to help promote
marine resource programs in developing countries,
including extension programs in planning, research,

and management of coastal areas. Such programs

could emphasize common areas of interest such as
 
mariculture and biologically active substances
 
available from marine animals and plants. Under
 
such programs, universities and agencies could
 
provide extension training to develop all levels of

expertise through short courses, reorganization of
 
existing programs, and design and construction of
 
necessary new facilities.
 

--	 Regional institutes of marine resources established 
by those countries wishing to pool available
 
scientific personnel to work on regional problems.

The United States might offer financial support for
 
the purchase of modern facilities and equipment. 

-- Continuation of the International Decade of Ocean 
Exploration as a cooperative mechanism for better 
understanding the coupling between the atmosphere

and the oceans, thus improving our ability to
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predict fluctuations in biological productivity of
 
the 	oceans and to give early warning of
 
catastrophic climatic conditions.
 

6. 	Remote Sensing from Space for
 
Resource Mapping and Assessment
 

The 	distribution of natural resources in the
 
developing world is inadequately mapped. Thus vany
 
countries do not know the full extent and condition of
 
their arable land, forests, rangeland, water resources,
 
or promising areas for mineral exploitation and as a
 
result are unable to harness these resources and
 
protect their environment effectively. This lack of
 
knowledge results partly from a lack of the trained
 
per:sonnel and facilities necessary to analyze and
 
interpret existing information, and partly from a lack
 
of good basic data.
 

Rationale for Selecting this Topic
 

Resource mapping and assessment are activities of 
major interest and potentially high impact in 
developing countries. Mapping is used here in the 
broad sense of locating and charting resources.
 
Resource mapping may involve preparation and display of
 
information in ways other than topographical maps;
 
numerical data stored in computers can be part of the
 
resource mapping technique, for example.
 

Good potential exists within developing countries
 
for capitalizing on the use of remote sensing from
 
space for resource mapping. Much of the technology has
 
already been successfully demonstrated and used in
 
developing countries and LANDSAT imagery is readily
 
available to them. Most countries already possess a
 
nucleus of the scientists, engineers, and technicians
 
needed to make use of the information generated by
 
remote sensing, and some have already started.
 

Developing countries have strong economic and
 
social incentives to use resource information from
 
remote sensing and other sources to forecast crop
 
yields, establish the quantity and location of water
 
resources, detect the erosion of laiid and pollution of
 
water, recognize alterations in land use and support
 
land-use planning, give warning or assess the damage of
 
natural disasters, observe other aspects of
 
environmental change, and make wise use of water
 
resources and control flooding thrcugh long-term river
 
basin planning. Remote sensing can also be used to
 
help locate mineral deposits, assess the content and
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-- 

-- 

-- 

-- 

potential production of forests and rangelands, tracedesertification, and obtain demographic information.
 
We must note that the use of remote sensing
technology has been viewed with ambivalence by some


developing countries. 
Despite the potential

technological benefits, concerne have arisen about

whether other nations or companies might exploit

information about a country's resources for political,

military, or economic advantage. As countries have
gained actual experience with the LANDSAT program,

however, it is the impression of the panel that these
 
concerns have been dispelled.


The use of remote sensing from space is, of course,
only one of several important means of gathering
information for resource mapping and assessment.
 
Photography and other techniques of remote sensing from
airplanes can be highly useful, and various ground

survey and exploration techniques are important, even
 necessary, to verify and add detail to remotely sensed
information. Remote sensing from space warrants
special attention in the context of the 1979 U.N.

Conference, however, because it represents technology
in which the United States has clear strengths and in
which the potential benefits from its use are great
both to developing countries and to the United States.
New or improved programs of remote sensing of
natural resources and the environment are likely to

have several advantages for developing countries:
 

they would provide information critical to better
long-range economic planning and pacing of resource
 
use;
 

--	 they can substantially lower the costs of locatingand assessing natural resources of significance for
economic and social development;
 

--	 better resource information and planning would
strengthen a countryls position in negotiating
trade agreements or contracts for the exploration
and use of resources;
the modular character of remote sensing technology
permits countries to use it gradually andincrementally (i.e., the "entrance cost" is low);

data can be obtained that cannot otherwise be
gained (e.g., synoptic coverage, multispectral data

that can be digitally processed, and repetitive

data).
 
a user with only a mod'nt photo-interpretation

background and equipa.t ;t -in extract useful

information (althoug, 
 : and better information can 	be extracted wIt;. i: levels of training andimproved facilities)
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As a major user of raw materials and a major 
supplier of food, the United States also has an 
interest in better mapping and assessment of the 
world's natural resources. U.S. economic forecasting
 
and planning can be significantly aided by better
 
information on strategic resources. Better information
 
also enhances the possibilities for U.S. public and
 
private organizations to collaborate in exploration and
 
utilization activities with other countries. Greater
 
use of remote sensing technologies increases the
 
commercial opportunities for U.S. firms to provide
 
equipment and support services related to data analysis
 
and interpretation. Finally, monitoring changing
 
resources and environmental patterns may enable the
 
United States to work more closely with other countries
 
to prevent or alleviate serious environmental problems
 
that would be harmful to all nations. And, of course,
 
remote sensing technology can have important
 
applications in all the other resource sectors
 
discussed in this report.
 

Ongoing Work 

Several U.S. programs are experienced in applying 
remote sensing information to natural resources so that 
better policy decisions can be made. For example, the
 
National Wetlands Inventory (U.S. Fish and Wildlife
 
Service) usen remote sensing as a basis for mapping and
 
characterizing wetland ecosystems. Likewise, a number
 
of state governments, Oak Ridge National Laboratory,
 
TVA, and several universities are using remote sensing
 
and associated technologies to assess changes and
 
trends in land use. The Western Energy and Land Use
 
Team in Fort Collins, Colorado has worked with the
 
technologies that must accompany remote sensing,
 
including information storage and retrieval, pattern
 
recognition, composite mapping, and ecosystem
 
characterization.
 

Advice and assistance to developing countries for
 
remote sensing processing, analysis, and interpretation
of imagery, or for organizing national remote sensing 
programs, is available through a small number of U.S. 
commercial or nonprofit consulting firms, some
 
universities, and, for applications relating to the
 
geological sciences and mapping, the U.S. Geological
 
Survey. NASA, of course, has been involved in the
 
actual operation of LANDSAT and in assistance with
 
receiving and analyzing data, and map libraries are
 
available for a nominal cost. Furthermore, AID has
 
sponsored a program designed to assist developing
 
countries with the use of remote sensing data and to
 
support experimental application projects.
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International organizations such as the UNDP, FAO,
WMO, UNESCO, and the World Bank have engaged in a
variety of remote sensing projects through funding,
technical services, or informational activities, as

have the development assistance agencies of several
countries. The Earthwatch program sponsored by the
U.N. Environment Programme monitors environmental

information of global significance. Most of these
efforts have been on a relatively modest scale.


In many developing countries, as well as in the
United States, organizational and budget problems are
major constraints on wider applications of remote
sensing. 
Most countries acquire resource information

through a variety of separate agencies, gathered by a
variety of means; current and accurate information
frequently is unavailable because of this dispersal of
 
responsibility.


Aside from budgetary constraints, the shortage of
trained personnel for the processing, analysis, and
interpretation of information is perhaps the primary

limiting factcr in the ability of developing countries
to use remote sensing technology effectively. A

National Research Council study has roughly estimated
the various personnel developing countries need over
the next decade to provide visual interpretation or
quantitative analysis of data from remote sensing (NRC
1977:133-134). 
 The needs are large and the world's
ready capacity to provide training in these skills

falls far short of the magnitude required.
 

Proposed Initiatives
 

Weighing the importance of remote sensing

technology to improve natural resource mapping and
assessment against the constraints involved in its
application, this panel believes that important
opportunities exist for U.S. actions that would benefit
both this country and developing countries. Thus we 
propose that the United States:
 

Declare its intent to continue the development of
 
remote sensing (satellite) technology for resource

applications and to provide continuity of sensing

coverage and data transmission to users everywhere.

At the same time, the United States could work with
other nations and international organizations

toward international collaboration in establishing

and operating receiving stations and ancillary
services. International efforts could help prevent

wasteful duplication that might come from multiple

receiving stations with overlapping coverage, and

provide for efficient choices of ancillary data
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processing equipment, as well as ease fears that
 
any 	one nation would gain unilateral advantage.
 

Such efforts might take several organizational
 
forms including the establishment of centers for
 
data storage and processing by regional
 
organizations; multilateral funding and
 
participation through a specialized agency; or
 
ownership and management of a network of regional 
stations and distribution centers through an 
independent consortium of sponsoring nations or 
through a U.N. body. 

--	 Increase assistance to developing countries to 
establish and strengthen capabilities for remote
 
sensing data-gathering, analysis, interpretation,
 
and assessment. Some of these countries have
 
already begun to make use of the LANDSAT system.
 
It is probably advisable to continue this activity
 
through U.S. government agencies such as AID, USGS,
 
and NASA, drawing on the expertise of universities
 
or private sector organizations as appropriate.
 

--	 Train and support the personnel needed by 
developing countries for resource mapping and 
assessment using remote sensing. A combination of
 
U.S. and developing country funds could be used to 
strengthen and expand degree programs related tG 
remote sensing and resource analysis at selected
 
U.S. universities, focusing on problems of
 
developing countries. In turn, university teaching
 
and research activities could be used as a resource
 
for establishing nondegree training programs for
 
technicians at several regional centers in the
 
developing world.
 

--	 Support periodic seminars in cooperation with U.N. 
regional commissions on remote sensing applications 
and technologies. 

--	 Expand cooperative research projects with 
developing countries on the application of remote 
sensing to resource studies. 

-- Introduce new satellite systems into use for remote 
sensing as they become available.
 

Both institution-building and training activities
 
should attempt to increase the level of awareness of
 
possible uses of existing data generated by the LANDSAT
 
(formerly ERTS) program and other remote sensing
 
activities. Even without gathering additional data,
 
many developing countries can find highly useful
 
applications for existing information.
 



7. Improved Use of Pesticides
 

Pesticides will continue to be used for the
 
foreseeable future to reduce losses of crops and
 
livestock and to limit insect-borne diseases in many

developing countries. Even though improved insect
resistant crops and operationally feasible biological

control techniques (e.g., sterile male, juvenile

hormones) may ultimately reduce dependence on
 
pesticides, chemical products are likely to remain an
 
important component of sophisticated approaches to
 
integrated pest management.


In recent years, environmental and human health

problems have emerged attributable to the excessive use

of pesticides, the use of long-lived pesticides, and
 
the use of inappropriate pesticides, particularly

insecticides. In the 70 or so developing countries
 
that grow substantial quantities of cotton, for

example, misuse of pesticides has resulted in injury to
 
farm workers, evolution of insecticide-resistant pests,

reduced cotton yields, and contamination of nearby food
 
crops and animals, including commodities scheduled for
 
U.S. markets. Moreover, in some places concentrated
 
efforts to eliminate primary pests have upset the
 
ecological balance, and insects that had previously

been of only secondary importance have become primary

pests. While the environmental damage from misuse of

pesticides cannot be quantified, this topic is of
 
concern to health, agricultural, and environmental

officials in many regions of the developing world.
 

Developing countries also lack trained

entomologists to deal with pest problems and policies
for planning and controlling pesticide application, and
they have difficulty in conveying the information that 
is available to policymakers, local formulators,

farmers, and rural medical personnel. Further,

developing countries often buy pesticides on the basis
 
of competitive bid, and the cheapest supply sources are

seldom helpful in providing a technical outreach to the
 
local formulators and applicators.
 

Rationale for Selecting this Topic
 

U.S. capabilities and experience in basic

entomology, the development and use of chemical
 
pesticides, the measurement and analysis of pesticide

residues, biological approaches to control, and
 
integrated pest management have been recognized

throughout the world. Indeed, the efforts of the

United States and other developed countries have made
 
major inroads into the control of harmful insects,

particularly at home and to a lesser extent in the
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developing countries. Further, the United States is
 
the world leader in developing sophisticated regulatory
 
approaches for pesticide use to reduce undesired
 
impacts. At the same time, effective approaches to
 
pest management, including such techniques as water
 
management and crop rotation as well as use of
 
pesticides, are just evolving and are not well
 
understood or even fully appreciated in developing
 
countries. Thus there are many opportunities for
 
collaborative efforts to address a problem of common
 
interest to many countries.
 

The United States has many reasons to support
 
continued emphasis and work on improving pesticides in
 
developing countries. First, entomology is a complex
 
science, and field experience in many ecological zones
 
can have a significant impact on the advancement of
 
this science. Such advances could dir-ctly benefit
 
work on important problems in the United States, such
 
as those associated with insect immunity and with
 
continuing disregard of the alternatives to heavy
 
pesticide use.
 

Second, for the protection of U.S. health and
 
agriculture, it is desirable to avoid reintroducing
 
insect problems into this country that are currently
 
under control, or introducing new problems from the
 
tropics. The possible influx of the Mediterranean
 
fruit fly or insecticide-resistant mosquitoes from
 
Latin America is of special concern, as is the health
 
of U.S. personnel and other travelers to developing
 
countries.
 

Finally, on the commercial front, U.S. industry is
 
the leading producer and supplier of chemical
 
pesticides to developing countries, particularly in
 
Latin America. To the extent that markets of
 
significant size may develop for new pesticides (e.g.,
 
for cotton and cocoa production), U.S. commercial
 
interests clearly have a stake in these countries.
 
However, without a potentially large and long-term
 
market, U.S. firms are not interested in making large

investments in research and development to develop the
 
types of short-lived pesticides that would be most
 
suitable for local problems. Similarly, U.S.
 
pharmaceutical and veterinary supply companies are
 
interested in markets in developing countries,
 
particularly where markets are sizable.
 

Ongoing Work
 

U.S. involvement in international collaboration on 
pest control, particularly insect control, goes back 
many decades, especially in its relations with Cetk&l 
America and more recently during World War ±1 in si& 
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and Africa. Since the early 1950s, WHO and FAO have
 
had this topic near the top of their agendas, and U.S.
 
institutions have been major contributors. The United
 
States subsidizes several percent of the chemical
 
pesticide purchases by developing countries, both
 
through AID and the international banks, but it
 
exercises stringent control over the pesticides it
 
supplies directly. Unfortunately, within developing
 
countries only a few scientific institutions are
 
seriously involved in various aspects of insect
 
control, and routine application of chemical pesticides
 
by untrained personnel often prevails.
 

USDA, EPA, NIH, and NSF support extensive research
 
in the United States on the effects of pesticides and
 
on integrated pest management, and some of these
 
activities already have overseas extensions in the
 
developing countries. AID also supports a consortium
 
of U.S. universities which is providing technical
 
assistance and training. CGIAR supports some pesticide
 
activities at its international centers. The
 
International Center for Insect Physiology and Ecology
 
(ICIPE) in Nairobi is an unusual collaborative
 
experiment initiated by the scientific community and
 
directed at a variety of insect problems of Africa.
 
ICIPE's effort to train and use local talent as fully
 
as possible has engendered wide support.
 

Many of the international mechanisms are in place
 
for an expanded U.S. effort in this area. The two
 
weakest mechanisms are arrangements for bilateral
 
programs with the non-AID developing countries and
 
effective channels for conveying U.S. industrial
 
expertise to users in developing countries.
 

Proposed Initiatives
 

We propose that the United States offer assistance, 
as requested by developing countries that are committed 
to improved use of pesticides, in three ways: 

StrengtheninQ scientific and Technical Personnel. 
The strengthening of selected departments of entomology 
in universities in developing countries is a top 
priority need. U.S. chemical firms with interests and 
personnel in the developing countries should be 
encouraged to provide on-the-job training for local 
technical personnel.
 

Upgrading Local Management Capability. Symposia
 
for senior governmental officials in developing
 
countries to discuss the implications of the problem
 
and the need for national regulation should be
 
continued and expanded. While some work in this area
 
is sponsored by U.S. exporters, it is essential that
 
this be bolstered by intergovernmental and/or
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For example, the
international cooperative activities. 

United States could invite proposals from developing
 
countries to organize and cosponsor workshops and
 
projects designed to develop pesticide management
 
programs. Assistance could be provided in the
 
development and drafting of model regulations, which
 

will undoubtedly vary among countries. Typical
 
regulations could be drawn up as models for other
 
countries. The concept of government certification of
 
pesticide applicators should be strongly advocated, and
 
major educational efforts are needed at all levels on
 
integrated pest management.
 

Improving Understanding of Available echnologies.
 
Information on the efficacy and effects of alternative
 
pesticides needs to be made available in easily
 
understandable terms to governments, formulators,
 

U.S. pesticide manufacturers
applicators, and farmers. 

should be encouraged to supplement AID efforts. For
 
example, exporters could be required to furnish
 
importers with specific, but easily understood,
 
information on toxicology, safe methods for use, and
 
the effects of misuse. Also, development banks, which
 
do not now have environmental programs comparable to
 
those of the United States, should be encouraged to
 
expand their safety efforts, including loan conditions.
 

EPILOGUE
 

The initiatives we propose would benefit not only
 
the developing countries but also the United States.
 

scientists and research and teaching institutions
U.S. 
would be stimulated to deal with problems that this 

near future, particularly thecountry must solve in the 
sourcesdevelopment of alternative energy and the 

economical use of raw materials. Better planning
 
strategies for using nonrenewable resources and
 
developing alternative materials and processes will
 
benefit the U.S. economy, as will the increased trade
 
and more stable supplies of commodities that will
 
result from resource and environment-related activities
 
in developing countries.
 

To the extent that the United States initiates or
 
expands the kinds of activities we have outlined, it
 
should do so in a manner that reflects the diversity of
 
its scientific and technological resources. Technical
 
assistance or collaboration with developing countries
 
should flow through a multiplicity of transfer agents,
 
including government agencies, universities and
 
nonprofit institutions, private sector organizations,
 
and individuals. There is a special need to provide
 
incentives that will encourage and enable universities
 
and firms with international interests to apply their
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TABLA No 7
 

DISTRIBUCION DE LA MUESTRA DE QUINCE DE ENERO SEGUN
 

EL TIPO DE VIVIENDA Y EN FUNCION DE LOS CRITERIOS
 

PREVISTOS
 

Tipo devivienda Grupo Exp. Grupo Control.
 

N N 

Esteras 24 24 40
 

Ladrillo 21 21 .35
 

Mixto 1 1 25
 

TOTAL 60 60 100 

Asignaci6n a grupo experimental y grupo control. 

Teniendo en cuenta la configuraci6n urbana del 

Pueblo Joven y que tanto el grupo experimental y 

el de control funcionarfan en la misma comunidad 

y contando ademfs con los datos del censo, se -
distribuyeron las manzanas para cada grupo, de 

tal manera que, geogr~ficamente se encontraron 

distantes. 

Para el grupo experimental se contabiliz6 un to
 

tal de 1i1 familias y para el grupo de control 
-
88 familias.
 



- 177 -

Muestra finl.1
 

En base a los datos del censo se seleccion6 una
 

muestra al azar estratificada de 120 nifios: 60
 

para el grupo experimental (30 por cada sexo) y
 

60 para el grupo control (con una distribuci6n

por sexo similar); un reajuste final de las mues
 

tras, redujo a 52 el nfmero de nifios del grupo

control, y aument6 dos nuevos casos al grupo ex

perimental, los cuales se le asignaron a la do
 

cente coordinadora, por exigencias del programa.
 

8
TABLA No 


DISTRIBUCION DE LA MUESTRA FINAL DEL GRUPOEXPERIMEN
 

TAL DE QUINCE DE ENEROSEGUN TIPO DE VIVIENDA,ILUGAR
 

Y SEXO
 

Tipo de Edad 3 aftos ...4 afios
 
vivienda Sexo M F '*Total F Total Tot.
 

Estera 6 6 12 6 '6"', 12 24 40 

Ladrillo 6 5 11 5 5 .10 21 35 

Mixto 3 4 7 4.. 4 . 8 15 25 

T o TA L 15 15 30 60(2).10 

* ,Dos casos asignados al doet oodadr 
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TABLA No 9
 

•DISTRIBUCION DE LA MUESTRA FINAL DEL GRUPO CONTROL DE
 

QUINCE DE ENERO SEGUN TIPO DE VIVIENDA, EDAD Y SEXO
 

Tipo de Edad 3 aflos 4 aflos
 

Vivienda Sexo M F Total, M F.- Total Tot.: %
 

Estera 5 6 11 5-,6 11. 22 42 

Ladrillo 5 5 10 5 2 7 13 33 

Mixto 1 4 5 4 4 8 17 '25 

T 0 T A L 11 15 26 '14 12', -26', '52 '100 

Observamos que los porcentajes de nifios portipo de
 

vivienda en cada grupo son semejantes, a la distri
buci6n propuesta en la Tabla NO 7
 

Reservas y cambios
 

Se identificaron 24 casos adicionales (12:para el 

grupo experimental y 12 para el de control) que fun
 

cionarlan como reservas, con la finalidad de cubrir
 

las posibles deserciones de los nifios, a lo largo -

del Programa.,..
 

La .distribuci6n de las reservas no correspondia pro.
 

porcionalmente,a la.distribuci6n de losnios de la.
 

muestra, es decir: no permiti.an cubrir en,todos los"i
 

9psos las probables deserciones o cambios. Esta .es,.
 

.-lk-az6npor la cual.no fud posible completar el*ni r
 

.mero-denifios.parael grupo control.
 

Al.iniciodeilprograma se realizaron algunos cambios
 

http:permiti.an


--
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en la muestra consistentes en unos casos, en una re
 
distribuci6n al interior de-.,la misma y en otros 

:reemplazar algunos-casos con las reservas. 
Entre 
las razones que obligaron a estos cambios se tienen 
las siguientes: cambio de-domicilio, negativa de 
los padres a continuar en el programa, constataci6n
 
documentada de edad equivocada, faltade tiempo 
de
 
la madre, etc.
 

Control B
 

En raz6n del tamafo del_ pueblo joven ya-pesarl de 
la divisi6n geogrffica de las manzanas que sirvi6 
de base para la asignaci6n grupal' la difusifntdel
 
programa era una variable que necesitaba ser contro
 
lada para incrementar la validez de.los reisuitados
de la evaluaci6n..
 

Es por ello que se conform6 un :segundo grupo de 
control, denominado "'Control. B"':, .compuesto :de ni
fios de 5 amos de'edad, -dadicorrespondiente a,laed
uetendran los nifios de'4 afios. al-oncluir el 

programa (10-12 meses!: deduraci6n)." En trminos 
del disefo de evaluaci6n, se comparara'e rendi -
miento de los nifios del grupo control.B, con el del
 
grupo'de 4 afios, 
al finalizar el':programa,-para de
 
terminar la diferencia--debida a: tr'atamiefito, sin el 
efecto de contamin'a616n,,del programa,. 

El-°cotrO B-,se ecc1oh6 sobre la base-del 77% de
 
la,poblacinde niios de 5 afios de Quince de Enero
 
ya que el 23% restante fue eliminado por no ajus 
-
tars !t'lo's criterios. de selecci6n.
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La muestra definitiva del grupo control B, se pre

.senta a continuaci6n.
 

TABLA NO 10 
MUESTRA DEL GRUPO CONTROL B (5 aflos) DE QUINCE DE 

ENERO SEGUN TIPO DE VIVIENDA Y. SEXO 

,=, 

Tipo de Sexo Total.
 

Vivienda M F __________ 

Esteras 7 9 16' 35
 

Ladrillo 11 n10 21 47
 

Mixto 1 7. A is,
 

T TA L 19 26 45_ -100 

Al interior del Control B :se form6 un sub-grupo de 

19 casos, cuyas caracterfsticas corresponden a una 

muestra,pareada en t~rminos,de edad, sexo y tipo 

de vivienda.. (Ver Tabla N0 11) 

Determinaci6n de la muestra: ... a' .
de ,.Ac.uerdo s 
porcentajes de-cad o de vivibend, e1 nuzero 

de nifios se distribuiria de la 'siguiente'-
manera:
 

(Ver Tabla NO 12i ) 

- Asgnaci6n grupo experimental y grupo control.,
Comoya se mencionara anteriormente, al iniciar
 

se el censo se delimitaron las zonas del pueblo
 

joven corres7-ondientes a cada grupo,
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TABTA No 11 

DISTRIBUCION DEL 	GRUPO PAREADO DEL CONTROL B DE QJINCE DE E 

SEGUN TIPO DE VIVIEDI Y SEDO 

I.Tipode Vivienda, Sexo:' Total % 
.. . .i : Total-.... 

Esteras 4 	 9 47 

Ladrillo 4 .7.. 3 16
 

Mixto ' 1 2 :3, 37,
 

19 :TOTAL 	 9 10 100 

TABLA.N*12: 

DISTRIBUCION DE LA-MUESTRA DE VILLA .SENOR, DE Ot;S MILA 

GROS SEGUN TIPMMD VIVIENDA Y 'EN:-FUNC ION: DE 'LSCRITE 
RIOS PREVISTOS 

Tipo -de. NO
 

Vivienda
 
*.,Esteras 50 82
 

Ladrillo 1018
 

~TO. -L. 	 60 100, 
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Para el grupo experimental se censaron un total de 122
 

familias y para el grupo control de 97.
 

- Muestra Final 

Para selecci nar la muestra definitiva se sigui6, al 

igual que en CQuince de Enero, el mismo procedimiento 

aleatorio y se trat6 tambi~n de mantener la misma pro
 

porci6n de nifios segfn los porcentajes de cada tipo de
 

viviendas (Ver Tabla N' 12). Se seleccion6 una mues 

tra de 120 nifios: 60 para grupo experimental y 60 para
 

grupo control. Al interior de cada grupo, se equipar"
 

la distribuci6n por sexo.
 

TABLA No 13
 

DISTRIBUCION DE LA MUESTRA FINAL DEL-GRUPO EXPERIMEN-


TAL DE; VILLA SENOR DE LOS MILAGROS, SEGUN-TIPO DE VI-


VIENDA , EDAD y SEXO 

Tipo de Edad 3 alios 4 alios rotal %
 

Vivienda Sexo M F Total M F :Total
 

Esteras 13 15 28 14 12 26 54 90
 

Ladrillo 1 1 2 2 2 4 6 10
 

TOTAL 14 16 30 16 14 30 60(2) *100 

• Casos-.asignados a ladocente.Coordinadora
 



- 133 -

TABLA N0 14
 

DISTRIBUCION DE LA MUESTRA FINAL DEL GRUPO CONTROL DE
 

VILLA SENOR DE LOS MILAGROS,SEGUN TIPO DE VIVIENDA, -


EDAD Y SEXO
 

Tipo de Edad -3 afios 4.aii Tot. % 

4 ivienda Sexo M- F TT M F.oT : 

Esterae, 13 15 28 14 12 '.:261,54': 90 

L1 2adril"2o 4 6 1021 2 


T 0 T A L 14 16 30 16 14 30' 60 100
 

Se observa que los porcentajes en los'.dos grupos es

tan bastante cerca a la proporci6n de-nifios por-tipo
 

de vivienda que aparece en la Tabla NO 12.
 

Reservas y cambios
 

En forma similar a Quince de Enero.se destinaran 24
 

reservas para cada grupo, logrfndose en este caso,

una distribuci6n proporcional de las mismas por -

edad, sexo y tipo de vivienda. 

Se utilizaron las reservas para 5 cambios. (8%)': que
 

se dieron en el grupo experimental. Los cambios se
 

debieron a la falta de cooperaci6n de los padres,
 

error en la edad del nifo y escasa disponibilidad:-.,
 

de tiempo en la madre.
 

A continuaci6n se presenta un cuadro resumen con la
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distribuci6n de las muestras de Villa Seior de los Mi
 

-lagros y Quince de Enero, y que sirvi6 de base para 


el anflisis estadistico de los resultados del p.e-test,
 

en la Evaluaci6n Sumativa.
 

TABLA N° 15
 

CUADRO RESUMEN DE LAS MUESTRAS DE: LOS PUEBLOS JOVENES
 
,
XITT.T.h q'.AnR DE LOS MILAGROS Y QUINCE DE ENERO 


Villa Seior de- Quince de Total
PP.JJ. 


GRUPO los Milagros ' Enero
 

Experimental 61* 62 .,,123,,'' 

'Control .60 . 52 112 

Reservas 25f'-: 481 

T 0 T A L 146 137 283 

Un caso de una.docente coordinadora no pudo ser
* 
reemplazado, q.uedand la docente s6lo con un nifo
 

Cuzco 
- Asignaci6n a los grupos experimental y control
 

zona del Cuzco, se
Al tratar sobre el censo en la 


mencion6 que quedaron definidas cuatro 'comunida,

des para conformar el grupo experimentaliydOs pa.
 

ra el grupo control.
 

co cca-7.1st_ppriet 

Las .comunidades,del grupo experentaT son.Ccolcca>
 

Banda, Moccoraise y Paropucyo.
 

Antisuy., y
Las comunidades del grupoicontrol SOn .


Wakaytaki,
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Mestra Fi
 

Para el caso del Cuzco, a diferencia de Lima, no
 

se utiliz6 procedimiento de muestreo alguno; 
to
da la poblaci6n infantil entre 3 y.5 afios 
censa
'da, se-integr6,a PRONOEI-BH. -, 
 I 

La muestra final:.qued6 conformada por 90 nifos 
-
.para el.grupo experimental y29 ni 0s parael gru
 

po'control :...
 

La distribuci6n por edad, sexo y comunidad'apare
cen en las Tablas'Nos. 5 y'6,Cdel censo 
"de Cuzco,
 
As~mIsmo, para el:'grupo experimental se 'design6
-
un grupo'de reserva de 19 nifios. 
 . .
 

A continuaci6n se presentan los datos relativos a
 
-la muestra final del Cuzco.
 

-tABLANO 
 16
 
DISTRIBUCION DE LA MUESTRA Y RESERVAS DEL GRUPO EXPE
 

RIMENTAL POR COMUNIDAD
 

COMUNIDAD NO ,RESERVAT': -'., TOTAL
 

Moccorai'se, 30 6 
 36
 
Paropucyo 10 
 '14,
 

Ccolcca 
 30 
 6 36.
 
Banda Occ. .
.- 2020 ,.., , 23
 

TOT AL 
 IOP1
19_
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TABLA No 17
 

DISTRIBUCION DE LA MUESTRA FINAL DEL GRUPO EX.PERIMENTAL
 

POR EDAD Y SEXO - CUZCO
 

m F TOTAL :RESERVAS TOTAL

EDnAD C.. _" '__ '___ _' 

3 '12 ' 7 28 36
 

4 25 20. 45 .5 50
 

5 12 5 17, 5 22
 

TOTAL 481 42 9 18 
 109
 

TAtLA N0 ' 18
 

DISTRIBUCION DE LA MUESTRA FINAL DEL GRUPO CONTROL POR 

EDAD Y SEXO - CUZCO 

Sexo
 
add M F Tot
 

3 5 4 . 9 

4 7 4 1 

5 5 4 9. 

oTOTAL 16 - 12, 29 

En la tdbla: siguiente, se, presenta .un,.resumen de la 

muestra.de:.Cuzco,,.tal como, fue utilizada.en la Evalua
 

ci6n Sumativa, para el anglisis estadistio de los da
 

tos.
 

http:muestra.de
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TABLA No 19
 

CUADRO RESUMEN DE LA MUESTRADEL CUZCO
 

GRUPO EXPERIMENTAL ' GRUPO CONTROL 

MOCCORAISE PAROPUCYO CCOLCCA BAND WAKAYTAKI ANTISUYO 0 

36 T 14 36 -.23 10C 15 14 29 

5. DESCRIPCION DE LA MUESTRA FINAL
 

-En esta,parte ofrecemos informaci6n descriptivalsobre
 

algunas caracteristicas de la muestra de ninos, de Li
 

ma y Cuzco. La informaci6n estf referida a tres-as 

pectos:
 

Sobre los propios nifios, sobre su familia (datos de
 

padre y madre) y sobre su vivi6nda..-


De los nifos se han obtenido datos de peso, talla y
 

posici6n en la familia;de la familia se tiene infor

maci6n sobre la edad, nivel de instrucci6n, capaci 

dad para leer, lenguaje que dominan y-ocupaci6n de
 

los padres y nfniero de-ohijospor familia; en relaci6n
 

a la vivienda se recogieron datos sobre-tipo y cali

dad de tenencia de la vivienda, material de construc

ci6n, nmero de habitaciones, existencia de dormitorio
 

y cocina, servicios higi~nicos, serVi6io elctrico y
 
'
 

de agua potable y finalmente'existencia-de 
,artefactos
 

para e hogar.
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En su mayorla los datos se.han presentado en esti
'.maciones porcentuales',i.muy'pocos en promedios. Pa

ra una adecuada apreciaci6n se deberg tener en -

cuenta que el nfimero de casos tomados para estudlar 

los diversos aspectos presenta pequefias variacio 

nes como consecuencia de ausencia eventual de los

entrevistados. Para el caso de Lima, se presenta

por-cada unidad de estudio y al final un resumen; y 
la informaci6n involucra a todos los nifios que par 

ticipan en.el estudio. No!se hace la distinci6n 

entre grupo experimental y de control, por cuanto

no es la2'finalidad de esta parte. 

En el caso del Cuzco, tambi~n se ha recopilado la
 

informaci6n separadamente por cada comunidad,pero
 

por razones pr~cticas, los datos en los cuadrosse
 

presentan agrupando las comunidades en cada uno de
 

los grupos experimental y de control; tambin se
 

presenta un resumen que involucra las caracteristi
 

cas de todas las comunidades. Por Ultimo cabe se
 

fialar que la informaci6n obtenida fue recolectada

en la etapa del pre-test (evaluaci6n al inicio), a
 

travs del Cuestionario para Padres, dentro de la
 

Evaluaci6n Sumativa.
 

Descripci6n de la Muestra del P.J. 15'de Enero
 

1. Datos de los nifios de la muestra
 

Los datos sobre talla, peso y posic-i6;ndel iii

fio entre sus hermanos, de todoslos nifi s que

conforman la muestra del P.J. 15 de Enero,apa

recen en las sigutentes.tablas:. 
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TABLA N0 .20 

PROMEDIOSDE:TALLA; Y PESO- DE LAiMUESTRA DE15,DE ENERO 

INDICADORES
 

Talla; cms. 94.14, 

TABLA N021
 

DATOS PORCENTUALES DE LA MUESTRA DE NINOS.DE.15 DE ENERO
 

EN RELACION A SU POSICION EN LA FAMILIA
 

POSICION N, % 

10 24 17.52 

20 31 22.63 
30 24 17.52 

40 26 18.25 

5*y mas 32 24.08 

137 100.00 

En relaci6n a la posici6n de los nifios en la familia
 

observamos que el mayor porcentaje (24.08%) corres 

ponde a los nifios que ocupan entre el 50 y el 90 lu

gar entre sus hermanos seguidos de los nifios que ocu
 

pan el segundo lugar, con un 22.63%.
 

http:NINOS.DE.15


- 190 

2. Datos de los familiares
 

En primer lugar se presentan datos sobre el padre
 

y la madre de los nifios de la muestra, en rela 

ci6n a su edad, nivel de instrucci6n, manejo de
 

lectura uso de lenguas.
 

En relaci6n a la edad, el promedio de edad de los
 

padres ha sido de 34.24 afios y de las madres 29.69.
 

Con respecto a su dominio de lectura, el 94.81% 

(n=128) de los padres y el 77.77% (n= 105) de las
 

madres leen correctamente.
 

En relaci6n al nivel de instrucci6n,los resultados
 

aparecen en la siguiente tabla:
 

TABLA N022
 

DATOS SOBRE EL NIVEL DE INSTRUCCION DE LOS PADRES DE FA
 

MILIA DEL PUEBLO JOVEN 15 DE ENERO
 

NIVEL DE INSTRUCCION PADRE MADRE 
NO % NO % 

Sin instrucci6n 8 5.93 36 26.47 
Primaria 86 63.70 82 60.29 
Secundaria 39 28.88 18 13.23 
Superior 2 1.48 0 0.00 

135 99.99 136 99.99 

Observamos que un significativo porcentaje (26.47%)
 

de las madres que participan en el PRONOEI-BH, no
 

tienen educaci6n superior: En el caso de los padres
 

un bajo porcentaje (5.93%) no tienen instrucci6n y
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s6lo el 1.48% tienen educaci6n superior.
 

En relaci6n a la lengua que utilizan, se tienen los si
 

guientes datos:
 

TABLA No 23
 

DATOS DE PADRES Y MADRES DEL PUEBLO JOVEN 15 DE ENERO
 
EN RELACION A LA LENGUA QUE DOMINAN
 

LENGUA PADRE MADRE
 

Primaria (materna) 

Castellano 
Quechua 

52. 
84 

37.96 
61.31, 

:53 
82 

38.,69 
60.59 

Aymara 2 . 73'' 2 0.73 

Secundaria -

Castellano 83 60.58 83 :60.58 
Quechua 2 1.45 3 2.19 

Se aprecia que los porcentajes de los padres y madres
son muy similares. -El 61.31%'de los padres y el 60.59%
 
de las madres tienen como lengua primaria o materna el
 
quechua, este porcentaje se apoya en que la mayor parte
 
de los pobladores de este pueblo joven provienen de la
 

sierra.
 

Con respecto a la ocupaci6n de los padres-de-fam111i,.

presentamos los datos a -,ontinuaci6n.
 

(Ver Tabla N* 24)
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TABLA NO 24
 

DATOS PORCENTUALES DE LOS PADRES Y MADRES DE LA MUESTRA
 

DE 15 DE ENERO EN RELACION A OCUPACION
 

OCUPACION PADRES MADRES 

No % No 

Desempleado 0 0 - -

Ama de casa - - 105 77.21 

Obrero no es
pecializado 88 65.29 7 5.15 

Comerciante 11 ,8.15 23;, 16.91 

Obrero especia

lizado/empleado .36 26.66 1 0.73 

frofesional 0 0.00 0 0.00 
135 100.0V 136 100.0 

De acuerdo a los datos presentados, observamos que el
 
mayor porcentaje (65.19%) de los padres integran el 

grupo de obreros no especializados; seguidos por el 

grupo de obreros especializados y empleados con el -

26.66%.
 

En el caso-de las madres,,..la,.mayora deellas, el
 

77.21%, son amas decasa; y s6lo un 16.91% se dedican

al comercio.
 

En toda la muestra no figura un padre o-madre profe,-o
-


sional.
 

Un filtimo dato en relac6n, Za familia es el relacio 

nadoal nfmero promedio de hijos porfamilia; en el 

,caso ,de e pueblo ~ romedio de.hijos.vibs'por fa 

http:madres,,..la
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milia es de 3.5, vale decir, en t~rminos reales, entre 3
 
y 4 hijos.
 

3. Datos de Vivienda
 

Los datos de vivienda estfn refer-dos a : tipo de vivien 
da, tenencia, material de construcci6n, nfmero de habita 
ciones, habitaciones independientes para dormitorio y co 

cina; servicios de agua, luz, sanitarios y artefactos -

dentro del hogar
 

Tipo y tenencia de-laVivienda:
 

TALA N 25" 

DATOS DE LA MUESTRA,DE 15 .DE.ENERO EN RELACION AL TIPO Y
 

TENENCIA DE SUS VIVIENDAS
 

Datos de Vivienda. N 

1. Tipo de Vivienda 

. Independiente 

-: Cuarto 'dentro de casa 
135 

21 
98 .54 

.46 

137.100.00
 

,:2...Tenencia', 

" Propia 133 97.08 

" Alquilada 1 0.73. 

USufructu (poseson,: 

~lea1~ 2-.19!,3 

1361 100.00
 

http:137.100.00
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Se aprecia que la mayorfa de las familias, el 98.54% vi
 
ven en una casa independiente y en similar porcentaje 
-
(97.08%) son propietarios de su vivienda.
 

Tipo de material de construcci6n de las viviendass
 

TABLA NI 26
 

'DATOS'DE.LAMUESTRA DE 15 DE ENERO EN RELACION AL MATE

'RIAL DE CONSTRUCCION DE SUS VIVIENDAS
 

Material de Construcci6n N 

Ladrillo .48. 35.04 

Estera 53 38.68-
Mixto 36. 26.28 

En relaci6n al ntmero de habitaciones destinadasa dor
mitoriOs, disponemos "de los siguientesi datos:
 

TABLA N' 27
 
DATOS SOBRE EL NUMERO DE HABITACIONES DESTINADAS A DOR-


MITORIO-


NA de Habitaciones N
 

Ninguna (no independiente).. ,34,2.
 
'1 Habitac16n 
 .: " 5.74 
' Habitadiones : :,?!: .:c., :5.3 3 . 

3 ymcs habitaciones .5.10 '7 

n, 177 99.99 

En reacifn, a, ,si,,lais .viviendas ,tienen", destna. 'una a 
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bitaci6n independiente para la cocina, el 72.99%----

(N=100) si la tienen y el restante 27.01% (37) la tie

nen en la sala, el comedor y en algunos casos en el -

dormitorio.
 

Con respecto a los servicios, se obtienen los siguien

tes datos:
 

.TABLA Ns 2 8.1
 

DATOS PORCENTUALES SOBRE SERVICIOS HIGIENICOS EN'LAS -

VIVIENDAS DE 15 DE ENERO. 

Servicios NO. %
 

Inodoro 5 3.64 

Silo 54 39.42 

No tiene :! 78 56.9,91 

137 99.99 .
 

,TABLA'NA, 29
 

DATOS PORCENTUALES SOBRE SERVICIO ELECTRICO EN LAS.2 VI-


VIENDAS DE 15 DE ENERO
 

Servicios I No
 

Luz Elgctrica 12.6. .
 

Vela/Keroiene : 11 , 8.03 

E 137 100.00
 

En;'relacifn- 1l e~ii eau~bar~e-0%~e
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los casos, asi como la totalidad de la poblaci6n de 15
 

de Enero , adquieren el agua potable de los camiones-

tanque quienes tambi~n proveen a la mayoria de los PP.
 

JJ de la Zona, ya que carecen de los servicios de agua
 

y desague correspondientes.
 

A continuaci6n veremos los porcentajes de familias que
 

poseen artefactos elgctricos en sus hogares,".'
 

TABLA NA 30 

DATOSPORCENTUALES SOBRE TENENCIA DE ARTEFACTOS DEL -

HOGAR
 

Artefactos NO
 

Televisor 45- .,32.85 

Radio .. .....118- 86.13
 

Refrigeradora 34 24.81
 

Mquina de Coser 39 ,.28.47
 

Segn observamos, un porcentaje significativo (86.13%), 

de toda la muestra de 15 de Enero, poseeradio; ense

gundo lugar se ubican-los que cuentan,.con-televisor; 
los menores porcentajes estfn referidos-a la tenencia"
 

de refrigeradora y mfquina de coser.
 

Descripci6n de la muestrade Villa Sefior de los-Milagros'
 

1. Datos de los nifios delanuestra
 

Los'datos referidos a tala, pes .. iciAn en laIami 

Ala-aparecen en las siguientes tab As: 
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TABLA NA 31
 
PROMEDIOS DE TALLA 
Y PESO DE LOS NINOS DE LA MUESTRA
 

DE VILLA SENOR DE LOS MILAGROS
 

Indicadores 
 X
 

Talla (cm) 96.11. 

,Peso (Kgs.)' "15.94". 

TABLA NA 32 
DATOS PORCENTUALES DE LA MUESTRA DE NI6S EN RELACION 

A-SU POSICION EN LA FAMI.IA 

Posici6n N0
 -


10 ".32• 21.76'

20 3 . 25.17 
30 41 27.89 

40-18 2.24, 
50y rn.s 19 12.93 

Tal como se aprecia en la tabla, el mayor porcentaje 
de nifios, el 27 .89%, ocupa .el-30 lugar entre susm'her. 

manos, le siguen de~cerca losque.ocupan el 20.lugaar 
(25.17%) y los primog~nitos (21.,77%)., 



- 198 

2. Datos Familiares
 

En primera instancia veremos los datos relativos a la 

edad, nivel de instrucci6n, dominio de lectura y uso de
 

lengua de los padres de familia.
 

,Con respecto-a la' edad,.los, padres tienen un promedio 

de 33.28, y las madres de2 en casos , ligera 

mente'. inferiores"a losi:de,15.: de Enero. . 

Enji'relac6n. al.!manejo de la lectura, el 99.32%:delos 

padres Y'.e1.-- ,85.61%de las madres,f: leen: correctamente. 

En relaci6n.al .nivelde.iinstrucci6n,.itenemos la siguien 

te,informaci6n : 

TABLA NA 33 

DATOS SOBRE EL NIVEL DE INSTRUCCION DE LOS PADRES DE -

FAMILIA DE VILLA SE.IOR DE LOS 

MILAGROS 

'
 Nivel de Instrucci6n :Padre Madre
 

Sin instrucci6n 0 0.00 19 13.19 

Primaria 73 '52.14' '85 59.03 

Secundaria 63 45.0 3 27.08 
69...ptprigr 4; 6, . 0.69 

1q. 0 144:., 99 99 

Aprecia que los padres. aha ~ca- ins.:a-tos-"
an a nvee'"m 


http:relaci6n.al
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de instrucci6n en comparaci6n con sus esposas. Observa
 

mos que en ellos no hay un s6lo caso que carezca de -

instrucci6n, en tanto que en las madres hay un 13.19%

(19) en esta situaci6n; asimismo, un mayor porcentaje

de padres han alcanzado estudios secundarios e inclusi
 

ve superiores.
 

.
R1Sespecto a la lengua que hablan, se presentan-'los,'da-

tos-en la"siguiente,tabla:
 

TABLA NA 34, 

DATOS DE:'LOS" PADRESDE .FAMILIA DEL P .J:.- VILL: SE!OR DE': 

LOS':MILAGROS', ,EN'- RELACION,A LA, •LENGUA :QUE ,DOMINAN 

Lengua .iPadre Madre,.4:
 

NO % NO 

Primaria (materna) "
 

Castellano 81 56.16 90 '61.64
 

Quechua 61 42.'47 54 3'6.97
 

Aymara 2 1.37 2 1.36
 

Secundaria
 

Castellano 63 43.151-56 38.35
 

Quechua 7 4 79 . :-7 ,-4.79
 

Tanto en el caso de los padres como en el de las madres
 

mfs de la mitad (56.16% y 61.64% respectivamente)'(de,'los
 
,
 

casos tienen como lengua materna el casiellano; este da,.


.to se-explica por el hecho.de quela mayoria de .los po-L.
 

bladores de este pueblo provienen de la ,costa.delipais.
 

"Los,datosrelativqs a 'la uPac6 los padres defa-:
 

http:hecho.de
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milia son los siguientes:
 

TABLA NA 35
 
DATOS DE LOS PADRES DE FAMILIA DE VILLA SENOR DE LOS MI-


LAGROS EN RELACION A LA OCUPACION;
 

Ocupaci6n Padres Madres
 

N'i % N_ _ __ _ __ _ _ 

.Desempleado, 1. 39 ---

C-asa 'd - " - 122 83.56 

.Obrero no Espc. 81 56.25 5 3.42 

Comerciante- 10 ... .6.94. 17 11.64 

Obrero espec./Eleado 3 
mp 50 34'.*72 r ' 2' 1.36 

Profesional 1 0.69 0'" 
 0.00
 

--.144 99.99 "146 99.98
 

Se observa que en el grupo de los padres, el mayor por
centaje (56.25%), corresponde a los que se dedican a ac
 
tividades propias de obreros'no especializados, *seguido
 
de aquellos que tienen un relativo grado de especializa
 

ci6n o que son empleados (un 34.72%). 

En el grupo de madres, la mayor parte- (el 83.56%) son
 
amas de casa, y un 11.64% de ellas se dedican al comrer

cio.
 

En relaci6n al nfmer0o,promedio--'de hijos Vivos.4por fami
lia, encontramos una media.de: 3.8,',.es decir:,."4'hijos c0l.o
 
promedi" por cada,famlia.
 

http:3.8,',.es
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3. Datos'de Vivienda
 

"1En forma similar a,15de Enero, a continuaci6n presenta
mos datos referidos a'tipo y tenencia de la vivienda, nd
 

mero total de habitacionesi, cUntos de ellos se destinan
 

a dormitorio asi 'como los diferentes servicios con que

cuentan .yartefactos que se encuentran en los hogares.
 

TABLA NA 36
 

DATOS: DE _LA MUESTRA DE'VILLA SESOR DE LOS MILAGROS EN RE-


LACION AL TIPOY.TENENCIA DE SUSIVIVIENDAS
 

Datos de Vivienda Na a 

1. Tipo de:Vivienda 

. Independiente 143 97.95 

" Cuarto dentro de,.casa 3 ..2.05 

146 0.o.00 

2. Tenencia
 

" Propia 140 96.55
 
" Alquilada 3 2.07
 

" Usufructuo (poses16n
 

ilegal) 2 1.38
 

146 100.00
 

Observamos que casi la totalidad de las familias tienen-,
 

sus viviendas independiente y son 2ropietarios de ellas,
 
97.95%Yy96.55% respectivamente.*,
 

En relaci6n al material.de,construcc16n '.de-al -ivi endas-:
 

http:material.de
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TABLA Na 37
 

DATOS-SOBRE EL MATERIAL DE CONSTRUCCION DE LAS VIVIEN

DAS"DE LA MUESTRA DEL P.J. VILLA SENOR DE LOS MILA
 

,GROS
 

Na
Material de': Construcci6n 


Ladrillo 22 15.07 

Esteres 12 8.3. 

Se,,aprecia un porcentaje significativo,6 84.93% de vi

.viendas queestfn construldos con material de esteras
 

a diferencia de 15 de Enero, en que los porcentajes 

de esteras y ladrillos erannmuy similares.
 

Sobre el nfmero'de.habitaciones,.en las.viviendas
 

TABLA NA 38
 
DATOS SOBRE EL NUMERO DE HABITACIONES EN LAS.VIIENDAS
 

• . . .. . .. . .... 1 . . - ... . ItI, . j, . . 

DE LA MUESTRA DE VILLA SENOR DE LOSMILAGROS -,,.,
 

N& de Habitaciones N,
 

1 Habitaci6n, 8 5.48
 

2 Habitaciones 15 10.27
 

3 Habitaciones 57 39.,04
 

4 Habitaciones 44 30'14
 

mfis de 4 habitaciones 22 .15-07'.
 

14o r 100.00 

Como se puiede aprceciar, los mayores.-porcentajes nrosIin.. 

http:nfmero'de.habitaciones,.en
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dican que las viviendas tienen en su mayoria entre 3 y
 

4 habitaciones.
 

TABLA NI 39
 

DATOS SOBRE EL NUMERO DE HABITACIONES DESTINADAS A DOR-


MITORIO
 

N de Habitaciones A, ' 
Ninguna (no independiente) 13 8.90 

1 Habitaci6n 84 57.53
 

2 Habitaciones 40 27.40
 

3 y mfs habitaciones 6.17
 

De acuerdo a los datos de la Tabla, observamos que la ma 

yorla de viviendas disponen deuna .habitaci6nvpara el -

dormitorio. 

respecto a si las viviendas tienenuna habitaci6n inde

pendiente destinada a la 'cocina, el 89.04% (130)Y de vi

viendas disponen de 6sta.
 

En relaci6n con los servicios.higinicos, :.el6ctricos y

de agua, los datos aparecen en lasisiguientes !Tablas:
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TABLA NA 40
 

DATOS SOBRE SERVICIOS HIGIENICOS EN LAS VIVIENDAS
 

Servicios NA %
 

Inodoro 4 2.76
 

Silo 7 4.83
 

No tiene 134 92.41
 

145 100.00
 

iUn significativo porcentaje, el 92.41%, carece de ser

vicios higidnicos; -los-desechos son arrojados a una'

acequia que cruza el pueblo joven.
 

Con 'respect0 al servicib de-luz el~ctrica,'.la -mayor -

parte de las familias de la'muestra cuentaf'€coneste 

servicio. 

TABL&A,4NJ-L4,1
 

DATOS SOBRE EL SERVICIO ELECTRICO DE-LAS VIVIENDAS
 

Servicio N%
 

Luz el~ctrica 1:13 77.39 

Vela/Kerosene 33 ! 22.60 

146 99'.99: 

zEn-cuanto:al servicio de agua, la mayoria de familias 

de:Villa.Sefior de los Milagros, cuentan con agua pota

.bie en. el,.,interior :esus.casas, tal como aparece enp

http:el~ctrica,'.la
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1I tabla siguiente:
 

TABLA NA 42
 

DATOS SOBRE SERVICIO DE AGUA POTABLE EN LAS VIVIENDAS
 

Na
Servicio de Agda 


.En el interior e la
 

9.86
casa 13 


3 -2.07
cami6n- tanque 

Pil6n pfblico 3 2.07
 

145 100-.00 

A continuaci6n presentamos los datos sobre los artefac:
 

',tos5.,que poseen las familias que conforman la muestra

de,este pueblo joven.
 

TABLA NA 43
 

DATOS SOBRE LA rtNENCIA DE ARTEFACTOS DEL HOGAR
 

Artefactos "N
 

74 50.68
Televisor 


122, _83.56.Radio, 


Refrigeradora . 37..25.34
 

32.41:
Mfquina de coser, 47, 


o
id4 Enero * la'mayor parte(83.5
6 %)


,Al igual ue en, 5 

de.las,,familias, .poseen radily algo mfs de la mitad 



tienen televisor. Estos datos son representativos de fa
 

http:parte(83.56
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mayorla de los PP.JJ de Lima.
 

Descripci6n de la Muestra Total de Lima
 

En este punto ofrecemo: informaci6n acerca de toda la mues

tra de Lima; es decir considerando a los dos PP.JJ. donde 

se desarrol16 el PRONOEI-BH.
 

1. Datos de los Niflos de la Muestra.-


TABLA NA 44
 

SPROMEDIOS'DE TALLA Y PESO DE LA MUESTRA TOTAL - LIMA-


Indicadores x
 

Talla (cm) 17.57
 

Peso (Kg.) 95.14
 

En relaci6n.a'la'posici6n entre,sus hermanos*;V ent t~rmi

nos generales, el promedio de los nifios de la muestra

se,ubica en el :tercer lugar.
 

2. Datos de las Familias
 

- Edad de los Padres de Familia:
 

. Padre : X = 33.751.afios
 

" Madre : X 28.99 a-nos
 

- En 0 ..relacionad a la capacidad::de lecturade los pa' 

.dres tenemos que el 97.14%,nde los padresy el 8% 

'de'las*madres, leen~ correctamente. 
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Respecto al grado de Instrucci6n alcanzado tenemos lo
 

siguiente:
 

TABLA N& 45
 
DATOS SOBRE NIVEL DE INSTRUCCION DE LOS PADRES DE FAMI-


LIA DE MUESTRA TOTAL - LIMA 

Nivel de Instrucci6n Padre Madre
 

N . % NO % 
Sin instrucci6n '8. 55
2.97 19.78
 
Primaria " 
 154. 57.25 165 59.35
 

ISecundaria.,.:, 101 ,,37.55 :,57. 
20.50
 

Superior 6 
 2.23 1 .36
 

-269 o00.00 278 99.99 

La mayoria de los padres y madres, tienen estudios del
 
nivel primario y se observa un significativo porcenta-.
 
je demadres (19.78%)-.que no,.tienen,instrucci6n-.
 

Los datos referidos ala lengualmaterna o.primaria y a
 
la lengua secundaria, de los padres, se presentan a -
continuaci6n:
 

(Ver Tabla NA 46)
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TABLA Nk 46
 

DATOS DE LOS PADRES DE FAMILIA EN RELACION A LA LENGUA
 

QUE DOMINAN
 

MUESTRA TOTAL - LIMA
 

Lengua Padre Madre 

N2 N % 

Primaria (Materna) 
' 
Castellato 132 47.48" :-143 50.71
 

Quechua 143 51.44. 136 48.23
 

Aymara 3 1.08. 3 1.06
 

Secundaria
 
49.29
Castellano 146-- 52.52 '139 


10 3.55
Quechua .0. 3.60 


Ninguna 122 43.88 133 47.16
 

En t~rminos generales observamos que aproximadamente la
 

mitad de los padres y madres tienen el quechua como su
 

lengua materna y la otra mitad el castellano; asimismo
 

alrededor del 50% de toda la muestra de Lima, tiene co
 

mo lengua secundaria el Castellano.
 

De estos datos podemos deducir que cerca de la mitad 

de los padres de familia de la muestra de,Lima.son bi

lingues (quechua-castellano). 

- Ocupaci6n de los Padres, en relaci6n 'aeste punto .ofre'. 
' 

cemos informaci6n en la siguien6te'tabla.
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TABLA Nu 47 

DATOS PORCENTUALES DE LOS PADRES DE FAMILIA EN RELACION 

A SU OCUPACION . MUESTRA TOTAL - LIMA 

Ocupaci6n. Padre Madre
 
NA % N-Q % 

Desempleado 1 36 

Ama de Casa - - 227 80.50 

Obrero no espec. 162 '.58.56 9 3.19 

Comerciante 21 7.53 39 13.83 

Obrero esp/empleado 94 33.69 7 - 2.48 

profesional 1 .36 0.. .00 

279 '-100.00 282 1100.00
 

Como podemos observar, el mayor porcentaje de los padres
 

corresponden al grupo de los obreros no especializados 

seguido del grupo de obreros especializados y/o emplea-

dos (33.69%).
 

En el grupo de las madres encontramos que la mayor parte
 

de ellas se dedican a las tareas del hogar como amas de

casa, y solamente, un 13.83% se dedica al comercio.
 

En relaci6n al n6mero de'hijos vivos por familia; la mi

tad total de Lima tiene como promedio 4 hijos.
 

3. Datos de Vivienda'
 

Tipo y tenencia de las viviendas:,'el 98.59% de las fami

hlias tienen casa independiente;y el, 96. 0% son propieta, 

;'rios de~sus viviendas. . 
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TABLA NS 48 
DATOS SOBRE TIPO Y TENENCIA DE LAS VIVIENDAS MUESTRA 

TOTAL - LIMA 

Datos de Vivienda NA %
 

1. Tipo de Vivienda
 

' Independiente 279, 98.59
 

*Cuarto dentro
 

de Casa 4 ,i41'
 

2. Tenencia 

Propia 5 1.78 

,Alquilada A4 "142' 
• Usufructuo 
 272 96.80
 

- En relaci6n al material de construcci6n que utilizan 

para edificar sus viviendas tenemos lo siguiente:
 

TABLA Ns 49 
DATOS SOBRE EL MATERIAL DE CONSTRUCCION DE LAS VIVIEN-

DAS. MUESTRA TOTAL - LIMA 

Material de Construcci6n NA
 

Ladrillo 
 70 24.73
 

Estera 
 177 62. 54
 
Mixto 
 .. 36 12.72
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- En cuanto al nfmero de habitaciones en cada vivienda, 

se ha registrado Un promedio de 3 habitaciones. 

- Con relaci6n a la cantidad de habitaciones de la vivien 

da destinadas a dormit0rios,'la mayoria inicamente dis

pone de 1 habitaci6n para-tal fin. 

- Asimismo, en cuanto a si para la. cocina se dispone de 

una habitaci6n independiente dentro de las viviendas, 

encontramos que en el 89.91% este tipo de habitaci6n. 

- Con respecto a los diferentes servicios con que cuentan 

las viviendas. Tenemos los siguientes datos: 

TABLA NA 50
 

DATOS SOBRE SERVICIOS HIGIENICOS EN LA VIVIENDAS. MUES-


TRA TOTAL - LIMA
 

ServiciOs 


Inodoro 


Silo/letrina 


No tiene 


Nk 

9. 3.201 

62 22.06 

2 74.73': 

'281<" 99.99 

P6demos apreciar que la mayor parte de las familias de

.la.muestra deLima no dispone de facilidades en uanto

a servicios higi nicos;. un porcentaje relativamente ba

jo (22.06%) nicamente'dispone de silos o letrinas, 

siendo muy reducido el nftero de casas que cuentan cob. 
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inodoro.
 

TABLA NA 51
 
DATOS SOBRE 
ISERVICIO ELECTRICO EN LAS VIVIENDAS'.
 

MUESTRA TOTAL 
- LIMA 

Servicio 
 *.. ..
 

.,Alumbradoelctrico 
 "235 83.93
 

:Kerosene/velas 
 . 45 1.07 

280 100.00
 

.Observamos que 
la mayor .parte de la-muestra .,tiene ser
 
vicio de .aluimbrado el~ctrico.
 

'TABLA N 52
 

DATOS,SOBRE SERVICIO .DE AGUA 
EN,LAS VIVIENDAS,: MUES

.TRA .TOTAL.-LIMA.
 

Servici6 N.2 ' 

" Cami6n-tamque 140 50.00 
(agua potable).., 

" Pozo P3bi1co 3 107, 

• Pozo dentro de 
casa .00 
Cafio.,agua potable ,137 48.93 

. 2 80n.:e .I-1 00 
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La mitad de la muestra total de Lima, la que corres

ponde al P.J. 15 de Enero, utiliza los servicios de

los camiones tanque para disponer de agua; la otra mi
 

tad que posee un caflo en el interior de sus viviendas
 

pertenece al P.J. Villa Sefior:de los Milagros.
 

-Vemos a continuaci6n!:los iporceniajes referidos,a la 


tenencia de artefactos en e1 hogar.,
 

DATOS?"SOBRE TENENCIA DE ARTEFACTOS. EN EL HOGAR. MUES

7TRk TOTAL - LIMA 

, SI NO.Artefactos,., 


42.65 57.36
Televisor 119 160 


13.98
Radio 240 86.02 39 


Refrigeradora 71 25.45 208 74.55
 

'95 69.89
Mfquina de Coser 84 330.11 .

Segfn podemos observar, la mayorla de las familias po-.
 
-


seen radio, y un significativ6porcentaje (42.65%) te

levisor.
 

Descripci6n de la Muestra del Cuzco
 

Grupo Experimental
 

'
 -,
El grupo experimenIt'al estA.,conform'ado''por las Comunidades
 

de Ccolcca',.'Moccoraiise,.: Paropucyo y Banco.Occdental."
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1. Datos de los nifios 

En la siguiente tabla apreciamos los datos sobre talla,
 

peso y posici6n en la familia de los nifios participan

tes del programa.
 

TABLA N 54,. 

'.PROMEDIOSDE TALLA Y PESO DE LOS NISOS DE'LA.MUESTRA DEL 

.GRUPO EXPERIMENTAL ,- CUZCO 

Ccolcca Banda Occd. Moccoraise Paropucyo
 

Talla X 92.04 92.04 90.71 93.04
 

Peso- R. "15.04 13,85 13.43 14.36 

Segfn los datos presentados, observamos que los..promedios 

m~s altos en.talla'.y peso se .presentan en. Paropucyo y --

Ccolcca respectivamente; y, que los,promedios,mfs.bajos 

en talla y peso ge dan en Moccoraise. 

(Ver tabla NA 55)
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TABLA N- 55
 

DATOS PORCENTUALES DE LA MUESTRA DEL GRUPO EXPERIMEN-


TAL EN RELACION A SU POSICION EN LA
 

FAMILIA - CUZCO
 

Posici6n Ccolcca' BandaOccd. Moccoraise Paropucyo

N
______N• % ~~ 

10 :6':-16.66 6 26 .09 -12 33.33 2 14.28 

20 6 16.66. 8 34'.78 4 11.11 4 28.57 
3.. 12 33,33 4 17.39 6 16.66 1 .7.14 

40 2 5.55: -4.35 6 6.66 2 14.28 

5y mfis 10 27.77 .4 17.39 8 22.22 5 35.72 

36 99.97 .23: 100.00 '-36 99 14 9999
 

Segdn podemos observar en la comunidad de Ccolcca, el 

mayor porcentaje de los nifios ocupan:el tercerj:lugar en 

tre sus hermanos, en la-comunidadlde Banda Occidental,

el segundo lugar; en Moccoraise el mcs,alto porcentaje

corresponde a los primog~nitos y en ParopucyoFlos,. ni

flos de la muestra ocupan el 50 lugar y mfs.
 

2. Datos de la Familia
 

En las siguientes tallas encontraremos datos referentes
 

a los padres de familia, edad, nivel de instrucci6ntma
 
_
 
-
nejo de lectura y escritura y conocimiento del'caste'


llano como lengua secundaria y ocupaci6n,
 

-Edad: los datos de edad se presentan en.la siguienteI
 

tabla
 



UI31A No 57 
PO1E~RA 1J DE PADRES-DE FAMiLiA DEL GRIJpoEGERJNE21L JE DCNINAN LBCRM Y ECRUrAM

CUJZCO 

C-1.cca Banda occ. .-
Padr Pareadre Mare. Padre Madre PReM M -e 

N % N % N % N % N % N % N % NI% 

Lee 21 58.33 6 '16.66 :17 77.27 9 39.13 16 44.14 4 .11 i0 71.42 5. 35.71 

e2158.33 -6 16.66 17 77.27 9 39.13 16 44.14 4 .11 10 71.42 5 35.71 
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TABLA No 56 

PRMDIOS DE EDAD DE LOS PADRES DE FAMILIA DE LOS NIAOS DEL 

GRUPO EXPERO L CUZCO 

:'Edad;. Ccolcca Banda Occ. Moccoraise Paropucyc
 

Padre. 38.83 35.09' 38.03 7.39.14 
Madre:, ,.34.,08., 32.87 34.83 i34.00 

El promedio de edad mnis-alto'de los padres, corregponde
 
a la comunidad de Paropucyo y de,-las madres a la comuni
 

dad de Moccoraise.
 

- En relaci6n al dominio de la lectura y escritura, ;a con
 
tinuaci6n presentamos'los datos;
 

(Ver Tabla NO 57)
 

TABLA NO 58 
DATOS SOBRE EL NIVEL DE-INSTRUCCION DE LOS PADRES DEL 

GRUPO EXPERIMENTAL - CUZCO 

Nivel Instruc Ccolca Banda Occ Mbccoraise Paropucyo 

N % N % N N % 
Sin instruc. 8 22.22 2 9.09 10 28.57 3 21.43 
ALFIN 0 .00 0 .00 3 8.57 0 .00 
Primaria 24 66.66 19 86.36 22 62.86 11 78.57 
Secundaria 2 5.55 0 .00 0 .00 0 -.00 
Superior 0 .00 1 4.54 0 .00 0 .00 

__ _ 34 L00.00 '22"99.99 55 100.00 14 100.001 

• Programa de Alfabetizaci6n,
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TABLA No 59
 

DATOS SOBRE EL NIVEL DE INSTRUCCION DE LAS MADRES DEL GRU 
POEXPERIMENTAL - CUZCO 

Ccolcca Banda Occ. Moccoraise Paropucyo
Nivel Instruc. 


N % N % N
N % 


39.13 22 61.11 6 42.86
Sin instruc. 25 69.44 9 


3 8.33 1 4.35 6 16.66 0 .00
ALFIN 


Primaria 8 22.22 12 52.17 8 22.22 8 57.14
 

Secundaria 0' .00 0 .00 0 .00 0 .00
 

Superior F0 .00 1 4.35 0 .00 0 .00
 

36 114[36' 23 

De acuerdo a los datos presentados, encontramos que la mayorla de los
 

padres de las cuatro comunidades, han alcanzado el grado-


En el caso de las madres, en las
de instrucci6n primaria. 


comunidades de Ccolcca y Moccoraise encontramos los mft al
 

tos porcentajes.de.las qde no tienen instrucci6n y en las
 

dos restantes, la mayorfa tiene educaci6n primaria.
 

Comparando el grupo de padres con el de madres, vemos que
 

en este 0ltimo grupo es que encontramoslos mfs altos por

centajes de analfabetos.
 

-Dominio del castellano: presentamos los datos enla;siguien
 

te tabla:
 

(Ver Tabla N0 60)
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TABLA No 60
 
DATOS DE LOS PADRES DE FAMILIA DEL GRUPO EXPERIMEN-

TAL EN RELACION AL MANEJO DEL CASTELLANO (LENGUA SE
 

CUNDARIA) - CUZCO
 

Ccolcca Banda Occ. Moccoraise Paropucyo
 

N % N % N- % N %
 
Padre 24 70.58 20 90.90 26' 74.28 12 85.71
 
Madre 10 27.77 14' 60.87: 11; 30.56 8 57.14
 

Debe seialarse que el 100% de la poblaci6n tiene el que
 
,chua como lengua materna. Y en cuanto al castellano,Ob
 
servamos que en todas las comunidades los padres son,
lbs que en mayor porcentaje lo dominan y entre las 
 ma
 
dres, las de Banda Occidental.
 

En relaci6n a la ocupaci6n de los padres de familia te
nemos lo siguiente:
 

TABLA NO 61
 
DATOS DE LOS PADRES DEL GRUPO EXPERIMENTAL CUZCO;
 

EN RELACION A SU OCUPACION
 

Ocupaci6n Ccolce:a Banda Occ., Moccoraise Paropuc 
N % N % N % N 

Agric/ob/no/esp 29 85.29 16 72.72 133 94.28 13 92.86 
Obrero/esp/emp 3 8.82 2 9.09 1 2.85 1 7.14 
Comerciante 2 5.88 4 18.18- 1 o 2.85 .00 
Profesional 0 .00 0 .00 0 .00 .00 

34 99.99 22 99.99 35 •99.98 14 100.00 
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TABLA No 62
 

DATOS DE LAS MADRES DEL GRUPO EXPERIMENTAL CUZCO EN
 

RELACION A SU OCUPACION
 

Ocupac. Ccolcca Banda Occ. Moccoraise Paropucyo
 

N % N % N % N % 
Ama de casa 35 97.22 20 87.00 97.22 100
 

Obr.no espec. 1 2.77 2 8.65 2.77 .00
 

Obr.espec. / 
empleada 0 0 .00 0 .00 0 .00
 

Comerciante 0 0. . 00 0.00 0 .00 
Profesional 0 1 4.35, 0 .001 0 .00
 

36 99,99 23 100,00 36 99,99 14 100.00
 

Con respecto a la ocupaci6n, observamos que la mayorla de 

los padres, en las cuatro comunidades,- se dedican a labo 

res agricolas y de obrero no especializado. En lo-que se 

refiere a las madres, casi la totalidad de ellas, se dedi 

can a las tareas de ama de casa; destaccndose la presencia 

de una profesional, (profesora) en la comunidad de Banda Oc 

cidental.
 

En relaci6n al nmero de nifios vivos en cadarfamilia tene

mos los siguientes:
 

Ccolcca : X =,4 4 50:,esdecir entre 4 y 5 ni-nos 

Banda Occidental : X = 3.56,.o-sea entre -3y 4-nifios 
Moccoraise : X = 4.06,equivale a 4 nifos 

Paropucyo : X = 4.50, entre 4 y 5 nifios 

3. Datos-7de*Viviendal: 

A: contnuaci6n presentamos los datos porcentuaies sobre di
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ferentes aspectos de las viviendas de las familias del
 
grupo experimental. 
 Se ha obtenido informaci6n acerca
 
del tipo y tenencia de la vivienda, material de cons 
-

trucc16n,nfimero de habitaciones, disponibilidad de 
ha
 
bitaci6n 
(es) para dormitorio y cocina, utilizaci6n de
 
servicios (higinicos de agua potable, de luz el~ctri
ca) y por liltimo tenencia de artefactos el6ctricos.
 

TABLA NO 63
 
DATOS'DE LA MUESTRA DE GRUPO EXPERIMENTAL Cuzco,
 
EN RELACION AL TIPO Y TENENCIA DE 
SUS VIVIENDAS
 

Datos de vivienda Ccolcca 
 Banda Occ Moccoraise paropucyo
 

1.Tipo de vivienda
 
.Independiente. 
 33 91.66 23'100.0 33! 91.66 i4 100.0 
.Cuartoidentro 
- 3 8.33 
 0 0 '3 8.34* 0 .00
 
de la casa.
 

36 99' 99 - 23'100.00 t36 100.0'0 14 100.00 

2. Tenencia
 
• Propia 
 17 47.22 14 
 60.87 19 52.77 6 42.86
 
• Alquilada 
 0 .00 7 30.43 2 5.55 
 0 .00
 
.Usufructuo 
 19 52.77 
 2 8.69 15 41.66 8 57.14
 

36 99.99 23 99.99 36 99.98 14 100.00
 

Apreciamos que es €omfn a las cuatro comunidades, que
 
la mayorla de familias tenfan viviendas independiente.

En cuanto a la tenencia,observamos,quel
enlas comuni
dades de Banda y Moccoraise,,la mayor:parte son propie

.tarios,en-cambio en, Ccolcca, y en Paropucyo,la.". mayo
ra tiene sus casas en calidad de usufructuo(posesi6n
 

Ilegal)
 

http:23'100.00
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En relac16n al material que utilizan para construir
 

sus viviendas, el 100.00% en las familias han utili
 
zado el adobe.
 

Nfmero de habitaciones en las viviendas: a continua
 

c16n presentamos los datos
 

TABLA N0 64
 
DATOS DE LA MUESTRA DEL GRUPO EXPERIMENTAL -.CUZCO
 
EN,RELACION AL NUMERO DE HABITACIONES DE SUS VIVIEN
 

DAS
 

NOd6"'labitAi
cones Ccolcca . Banda Occ Mccoraise Paropucyo 

:;N t N % N % N % 

habitaci6n 25.0 9 39.13; 12i 33.33 2 14.29 
2-habitaciones 20 .551.55 '8 34.78 8 55.55 9 64.29 

3 habitaciones. 6 16*. 66 5 21.73',3- 8.33 3'21.43 
mfislde3 habi- 1,. 2.77 1, 4.34 1 2.77 0 .00 
taciones "_ _ _ _ _ _ _ _ _ _ _.__. _ _ 

_36 99.98 23 99.98 34* 99.98 '14 100.0 

* No se obtu-ieron datds de cbs viviendas. 

Apreciamos que en colcca, Mcoraise y Paro.uc.o ,ia mayor parte
de viviendas estn constitudas de'dos habitacones .,*---.En-
Banda, Paropucyo, similares se dan para viviendas .:'con,"1-y. 
2 habitaciones.
 

Nfimero de habitaciones destinadas a dormitori6-de acuerdo
 
,a los datos de la siguiente tablaencontramos que en todas 
las comunidades, a excepci6n de Banda,as.viiviendas dispo 
nen de una habitaci6n para .dormitorio. En Banda la mayorla: 

carece -.'de'dicha'habitaci6n.,..
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TABLA No 65
 

DATOS SOBRE EL NUMERO DE HABITACIONES DESTINADAS A
 

DORMITORIO GRUPO EXPERIMENTAL - CUZCO
 

Nchabitaciones Ccolcca Banda Occ. MoccoraisE Paropucyc 

N -% N % N % N 

Ninguna 9 25.0 10 43.48 13 36.11 2 14.29 

1"habitaci6n 2b 55.[55 8 34.78 19. 52.77 9 64.29 

2 habitaciones 6 16.66 5 21.73 3 8.33 3 21.43 

3 y mfs habita 
ciones 1 2.77 0 .00 1 2.77 0 .00 

36 99.98 23 10000 36 99.981 14 100.0 

-En relaci6n a la disponibilidad de una habitaci6n para cocina,
 

los datos que se tienen son los siguientes;
 

TABLA NO 66
 
DATOS SOBRE DISPONIBILIDAD DE UNA HABITACION PARA COCINA GRUPO EXP.-CUZOO
 

oraise ParopucaoCnc na Tnrp-e. Ccolcca Banda Occ 

NN % N % N % 

Si 27 75.0 .13 56.52 22 61.11 12 85.71 

No 9 25:'0 10, 43.48 14 38.88 2 14.29 

14 100.0P6 100.0 23 100.0 36 99.99 


cmunidades, las vivien
Observans que en su mayor parte, en'las cuatro 


das disoonen de una habitaci6n para la cocina. 

Respecto a los servicios de que disponen las viviendas del

grupo experimental tenemos 1o siguiente:
 

Servicio higi6nico: el 100% de las viviendas carecen'de este
 

tipo de servicio.
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Servicio de alumbrado ele'ctrico: la totalidad de las vi
 

viendas no dispone del servicio de luz el~ctrico, utili
 

zan velas o kerosene para proveerse de luz.
 

En cuanto al servicio de agua, a continuaci6n presenta

mos los datos, en los que se observa que en Ccolcca, la
 

mayor parte de los hogares se surten de agua potable de
 

un pil6n pfblico ; en Banda, las familias disponen de 

agua dentro de los hogares; en Moccoraise obtienen el
 

agua de una'acequla; por Citimo, en Paropucyo, la mitad
 
de'-las familias consiguen el agua de una acequia y 
 la
 

otra mitad de.un"manantial.
 

TABLA N0 67
 

DATOS SOBRE SERVICIO DE AGUA EN LAS VIVIENDAS.DEL
 
lGRUPo EXPERIMENTAL CUZCO
 

-Servicio Ccolcca ]Randa 0=}C. M ';mrnisp PRTT=11 

N % N % N -- N
 

Pil6n publico
 
(agua potable) 1 86 .l1-v 0,- .00 0.,: .0 0 .0
 
Acequia 1 2.77 0 .00 36 100 7 50.0
 
Manantial 0 0.00; 5 21.73 0 .0 7 50.0
 

Dentro de viv.
 
(agua potable) 4 11.11 18 78.26 0 .0 .0 .0
 

36 100.0 23 99.99 36 .'i000 14,,.100.0
 

Por ,fltimo tenemos la informacifn sobre'.los artefactos
 
que poseen las familias en"sus hogares.
 

(Ver Tabla N* 68)
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TABIA N068
 

DATOS SOBRE TENENCIA DE ARTEFACTOS DEL HOGAR, GRUPO EX-

PERIMENTAL - CUZCO
 

-,,Artefactos, Ccolcca Banda Occ Moccoraise Paropucyo
N N N ,% NRadio 
 22" 61.00 11 47.82 9 25.0 3 21.42
 

Mfguina de"
 
coser-. 1027.00 17.39 2-. .4 5.5 1 7.14 

De acuerdo a,. los datos presentados, observamos que Ccol
ca es la comunidad en donde encontramos el mayor porcen
taje de familias que poseen radio y m4quina de coser.
 

Grupo,Control
 
El grupo control de ,Cuzco, est,,.integrado por las comu
nidades de Antisuyo y Wakaytaki.
 

1. Datos de los nifios
 

A continuaci6n presentaremos en las, tablas',los: da
tos correspondientes a.talla,Vpesoy poi" 
 en.a
 
familia de los niflos de la muestra.
 

TABLA N0C. 69 
PROMEDIOS DE TALLA Y PESO,.DE.,LOS..,- iOS;.'GRUPO CONTROL-CUZCO
 

Antisuyo Wakaytaki.-a. 

Talla (cm) 91.04 96.11
 

Peso (Kg.) 13.57145
 

Observamos que los nifios.:de" la comunidad :de'Wakaytaki,;:
 
presentan :los mayores'promediosade talla y peso.
 

http:PESO,.DE
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TABLA No 70
 

DATOS PORCENTUALES SOBRE POSICION EN LA FAMILIA GRUPO
 
CONTROL - CUZCO
 

Posici6n Antisuyo Wakaytaki
 

N %N
 
10 1 7.14 5 35.71 

25 35.71 15 7.14 
30 4 28.57 1 
 7.14 
40 0 .00.: 2 14.28 
50 Mg.s 4.:. 28.-57, 5' 35".71 

1 99.99 14 - 99.98
 

En Antisuyo la mayorla.de los nifios de ,la muestra ocu
 
paban el 2.,lugar entre sus hermanos, seguidos.de los
 
que estan en el 3*y 40lugar. En wakaytaki, la mayorfa
 
de ls nifios se distribuyen -larn ente entre los que
im m
 

estfn en 10 "lugar y 'los"de 50 lugar o m s.
 

2. Datos-de las familias'2
 

Edad de los Padres de"Familia
 

TABLA No 71
 
PROMEDIOS DE EDAD DE PADRES DE FAMILIA GRUPO CONTROL
 

CUZCO
 

"Edad Antisuyo.i!, .wakaytaki-.T.
 

Padre, 39'.58. 38 I33'
 

.Madre -33,36 34'..86',
 

Dominio de la'lecto-escritu'rai
 

http:seguidos.de
http:mayorla.de
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TABLA No 72PORCENTAJE DE PADRES DE FAMILIA QUE DOMINAN LA LECTO
 
ESCRITURA GRUPO CONTROL 
- CUZCO 

Antisu o 
 Waka taki

Padre 
 Madre 
 Padre 
 Madre
 
NO % N % N -%. N %

Lee 
 6 50.0 1 7.14 
 10' 76.!92 1 7.14Escribe 
 6 50.0 
 1 7.14 8 61:.54 0, .0
 
Observamos que en el grupo de madres de abas comunda
 
des el nnero de ias .que leen y escriben es muy reduci 
do. 

- Uso del castellano c6omo'lengua secundaria
 

TABLA N0 73.DATOS DE LOS PADRES DE FAMILIA SOBREUSO DEL CASTELLA 
NO GRUPO CONTROL 
-.CUZCO
 

n 
 aW
 akaytaki, .
 
N % N %Padre 
 6 
 50.0 
 12 '
92.3
 

Madre 
 1 
 8.33 
 6 
 42.86
 

En la comunidad de Wakaytaki tanto los padres y madres,, enr mayor nlmeroI que Antisuyo 'usan el castellano comolengua secundarila, 
en tantio' que coma:lengua
maternatodos 
en general tienen e quechu,.
 

- Nivel de instrucc16n,
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TABLA No 74 
DATOS SOBRE NIVEL DE INSTRUCCION DE LOS PADRES GRUPO 

CONTROL-CUZCO
 

Nivel de Ins
 

trucc16n .j., Wakaytaki
Antisuyo 


,N % 

Sin instrucc. 
 6 501. 00 1 7.69,.
 
ALFIN 0, .00 0 .0
 
Primarila 
 50.00. 12 92.30
 
Secundaria 
 :0 . :"00, 0 .00 

12 100.010 13 100.00o 

En. la comunidad de Wakaytaki encontramos el mayor nfg
 

mero de padres con nivel de instrucci6n primaria. En
 
ninguna del1as dos comunidades, los padres-han "cursa
do estudios de-secundaria, y que la mitad-de-los pa
dres de Antisuyo no tienen instrucci6n alguia. " 

TABLA NO 75 
DATOS SOBRE NIVEL DE INSTRUCCION DE LAS MADRES GRUPO 

CONTROL - CUZCO 

Nivel de Ins 
trucc16n Antisuyo. Wakaytaki,.-

N N 

Sin instrucc. 13 92.86 11 78.57 
ALFIN 0 .00, 
Primaria 1 7.14 1 3 21.,43 
•__-__--_. _-,_ 14144 10.0o~~ o 100.00 
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Los m~s altos porcentajes, en ambas comunidades co
rresponden a las madres que no tienen-instrucci6n.
 

En relac16n a la ocupac16n de los Padres de Familia
 

TABLA NO-76
 
DATOS:PRCENTUALES DE LOS PADRES EN-RELACION A
 

SU OCUPACION GRUPO CONTROL 
- CUZCO 

Ocupaci6n 
 Antisyo Wakaktaki 
N0 
 N ..•" '.
 

Agricultbr '
11 "91.66 : - 14 92.30
 
Comerciante 
"1. 8.33 , 1 7.69 

-________ _ •12... 99. 99 15 .- 99 .99 

Segfn observa la agricultura constituye lauprinci
pal fuente de trabajo de los padres de~ambas comu
nidades.
 

En el caso de las madres de familia;tIa totalidad
 
de ellos, en ambas comunidades, son amas de casa.
 

En lo referente a nfimero de nifos por familiatan
 
to en Antispyo como en Wakaytaki, el nmero prome
 
dio es de 4 hijos.
 

3. Datos de Vivenda
 

- Acerca del tipo y tenencia de las.viviendas1 
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TABLA No 77" 

DATOSI!,}ACERCA DEL TIPO Y TENENCIA DE LAS VIVIENDAS 

GRUPO CONTROL - CUZCO 

-':Datos de' vivienda Antisuyo Wakaytaki
 

1.Tipo .de vivienda - 

.Independiente 14 - , 100.0,, 14 100' 

,Cuarto .dentro 

de casa: 0 0" 0 .00;-;. 0 

2.Tenencia. ' ..
 

.Propia 7 50.0 9 64.29
 

.Alquilada 4 28.57, 2 14.28
 

..Usufructuo 3 21.43: 3 21.43
 

Apreciamos que en las dos comunidades en el 100% de
 

los casoslos integrantes de la muestra, tienen su
 

vivienda independiente y la mayoria de ellos son 

propietarios de sus casas.
 

Respecto al material de construcci6n utilizado en 

la construcci6n de sus viviendas, ,el adobe es elegi
 

do por la totalidad de familias, en ambas comunida

des.
 

- Nfmero de habitaciones en .las viviendas 
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TABLA No 78 

DATOS EN RELACION AL NUMERO DE HABITACIONES DE LAS VI-

VIENDAS GRUPO CONTROL - CUZCO 

NO habitaciones Antisuyo ...Wakaytaki
 

!'N % N % 

i Iiabitaci6n 2 14.29 : 0 : .00
 
' 
habitaciones 12 85,71 7 50.0
 

3 habitaciones 0 ' .00 6 42.86
 

mcs de.3 habit, 0 .00 1 7.14
 

114 100.00 14 100.00
 

En Antisuyo, casi la totalidad de las viviendas, tie

nen 2 habitaciones;en Wakaytaki; proporciones simila

res corresponden a 2 y 3 habitaciones por vivienda.
 

- Nfmero de habitaciones destinados a dormitorios 

TABLA NO 79 

DATOS SORE NUMERO DE HABITACIONES DESTINADOS A DORMI 

TORIOS , GRUPO CONTROL - CUZCO 

N0 
habitaciones Antisuyo Wakaytaki
 

N' % N %
 

Ninguna 2 14.29 0 .00
 

1 habitaci6n 12 85.72 7 50.00
 

2 habitaciones 0 .00 6 42.86
 

3 y mfs habitac 0 .00 1 . 7.14
 

14 100.00 14 .100.00
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En Antisuyo, la mayorla en viviendas solo cuentan con 

una habitaci6n para el dormitorio, en Wakaytaki, encon

tramos que la mayoria de casas cuentan, en nfmero casi

similar con 1 y 2 habitaciones.
 

Respecto a si las viviendas disponen de una habitaci6n
 

para la cocina, teremos que en Antisuyo y Wakaytaki, el
 

85.71% y el 100% respectivamente tienen su cocina, en 

una habitaci6n independiente.
 

- En relaci6n a los servicios de que disponen las vivien

das,Ila totalidad de ellos, en ambas comunidades care 

cen de servicios higi~nicos,y de alumbrado eldctrico;pa 

ra suplir 6sta filtima carencia; utilizan velas y/ Kero

sene como combustible. 

En lo que respecta al servicio de agua potable, a conti 

nuaci6n presentamos los datos respectivos; en los que 

se observa que la mayoria de los hogares disponen de 

agua potable dentro de sus viviendas. 

TABLA NO 80 

DATOS SOBRE SERVICIO DE AGUA EN LAS VIVIENDAS DEL 

GRUPO CONTROL - CUZCO 

Servicio Antisuyo Wakaytaki
 

N % N %
 

Pil6n pfiblico 0 .00 0 .00
 

Acequia 6 42.85- 3 21.43
 

Dentro de la
 

vivienda 8 57.14 11 78.57
 

14 99.99 14 100.00
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- En lo referente a artefactos del hogar tenemos que en 

Antisuyo y Wakaytaki, el 28% y el 35.7% respectivamen 

te tienen solo radio, no disponen de otro tipo de ar

tefactos. 

Descripci6n de la muestra total de Cuzco
 

A continuaci6n presentaremos una descripci6n de la --

Muestra de Cuzco en su totalidad, reuniendo a todas 

las comunidades que participaron en la experiencia.

educativa del PRONOEI-BH, es decir tanto aquellas des 

tinadas al grupo experimental como los del grupo de 

control. 

1. Datos de los nifios de la muestra
 

- Talla y peso:
 

TABLA NO 81
 

PROMEDIO DE TALLA Y PESO DE LA MUESTRA TOTAL CUZCO 

Indicadores X
 
Talla (cms) '14.' 15 i 

Peso (Kg.) 92.14 

Respecto a su ubicaci6n en la familia, en rela

c16n a sus hermanos. Como promedio, los nifos
 

de la muestra ocupan el 30 lugar.
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2. Datos de la familia
 

- Edad de los Padres de familia
 

" Padre: X = 38.04
 

" Madre: X = 34.07
 

- En cuanto a su capacidad de lecto-escriturate
 

nemos cue.en el,grupo'de padres ell 60.77%.lee, 
y el 59.23 escribe correctamente; en las ,:ma: -

Sdres es el18.98% y.el 18. 25%.respectivamente., 

'	En relac16n al grado de instrucci6n alcanzado
se tiene lo siguiente
 

TABLA N0 
82:
 

DATOS SOBRE EL NIVEL DE INSTRUCCION DE LOS PADRES 
DE FAMILIA: MUESTRA TOTAL - CUZCO
 

Nivel de Instrucci6r Padre Madre
 

N -N .% 
Sin instrucci6n -30 23.08 86 - 62.77 
ALFIN 3 2.31 10 7.30 
Primaria '94- 72.31( 4O <2.30. 
Secundaria , 2 .1.54 -0 .00. 
Superior 1 .77 1 73

130 "'100-.00 137 .o100.00 
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Segfn observamos es bastante significativo el porcen

taje (62.77%) de madres que carecen de instrucci6n, 

igualmente apreciamos que en el grupo de padres, la 

mayorla ha alcanzado la instrucci6n primaria. 

En cuanto a la lengua que dominan primariamente,tene
 

mos que el 100% de los padres y madres utilizan el 

,.quechua. Como lengua secundaria tienen el castellano;
 

a continuaci6n mostraremos algunos datos al respecto.
 

TABLA NO 83 

DATOS DE LOS'PADRES DE FAMILIA:EN RELACION AL USO DE
 

CASTELLANO-MUESTRA TOTAL-CUZCO
 

L.engua secundaria Padre Madre
 

NO % NO % 

Castellano: , 100 77 50 36.50
 

Ninguna 30 23 87 63.50
 

__130 100.01371 100.00 

En el grupo de padres hallamos el mayor porcentaje 

que habla el castellano, ademfs.del.!quechua,
 

los padresd:'familia,seEn cuanto a la ocupaci6n de 

tiene la siguiente informaci6n:
 

' (Ver "Tabla 4 NO '84 
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TABLA No 84
 
DATOS PORCENTUALES DE LOS PADRES DE FAMILIA EN RELA-


CION A SU OCUPACION-MUESTRA TOTAL CUZCO
 

.,Ocupaci6n Padre 
 Madre-


N N-
Desempleo 
 0 " 00 0 00.00 
Ama de casa - 134, 97.10 

Agricultor/ . 

.:brero no es
 

pecializado 105 -79'55. 2 1.45
 
Comerciante 9 6.82 
 0 .00-

Obreroespec! 18 13.64 
 1 .72'
 
Prof-sional 0 .00< 1 
 .72 

12 100.0 
 138 99.99
 

Segfn apreciamos en el grupo de padres, la mayoria est*
 
dedicad 
a labores propias de obreros no especializados
 
especialmente a tareas 
de agri6uItura; en el caso de 
las madres casi la may'y"ria se ubica en el grupo de amas

de casa.
 

Respecto 'al ndmero de I-ijos vivos par :fatallia;' l'a muestra 
total de Cuzco tiene un promedioAe 4 hijos. 

3. Datos de Viviendas
 

- Tipo y tenencia, de ,las. viviendas, .en relaci6n a 
estos aspectos tenemos los siguientes: dats':.-,:
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TABLA No 85 

DATOS SOBRE TIPO Y TENENCIA DE LAS VIVIENDAS 

MUESTRA TOTAL - CUZCO 

:.Datos de Vivienda N %
 

.:. :,"'Tipo de Vivienda'i 

SIndependinte 131 '95.62
 

, Cuarto dentro de 
casa. ..":,4..38 :
 

137- '100.;00 

2. Tenencia
 
Propiap .... . 52.1716 I 688:-. 

" Alquilada 15- 11.'63 

. Usufructuo 46 66_
: 5'35. 


129.- 100,.00;:
 

La mayorla de padres de familia..(95.62%) de lamues
tra,tienen sus viviendas independientes.y.el.52.71% 

son propietarios de ellas. 

- Material de construcci6n: el ,110% de las viviendas, 

han sido construidos con adobe. -

Ndmero de habitaciones en cada vivienda: se ha regis 
trado un promedio de dos habitaciones. 

Con relaci6n al nfimero de habitaciones destinados a
 
dormitorios, el-promedio corresponde Iai 1,.habitaci6n'
 

dispuesta para!esa finalidad.
 

En cuanto a si en las viviendas ,se dispone de una ha 

bitaci6n independiente:para la. cocia, el 74.07% - : 

http:independientes.y.el.52.71
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(n=100) la tiene disponible.
 

Servicios:
 

En cuanto a servicios higi6nicosf el :100% de las vivien
 

das, no tienen este tipode servicios. 

AsImismo, la totalidad de los hogares de la muestra de -

Cuzco no cuentan con serviciode alumbrado , e l ctrico. 

En cuanto al agua, el 72.06% (n=98) 1se provee de agua
del, rlo y manantiales; el-restante 27.94% (n=38) dispo: 

ne de'agua potable en el interior ,de sUB .viviendas. 

Por ltimo veremos a ,continuaci6n,1o relacionado a ar
 

tefactos elctricos que, poseen los.hogares. 

TABLAN 0P 86
 

DATOS PORCENTUALES SOBRE TENENCIA DE ARTEFACTOS.DEL
 

HOGAR biUE9TRA TOTAL-CUZCO
 

Artefacto SIl NO
 

N % N 

Radio 53 38.97 17 12.5 0 

Miquina de 

coser 83 61.03 1.119, 87.50 

Como se observalos mayoresporcentajesde familias no 
disponian de los artefactos mencionados, ain cuando es 

importante sefialar que el 38.97% de:tenencia de radio 

a transistores resulta relevanteen t~rminos de comuni. 
caci6n e informaci6n.receptiva:por pa"rte .de.los,pobla-.
 

dores.
 



- 239 -

CA P I T U L 0 I I
 

EVALUACION SUMATIVA
 

INTRODUCCION
 

pEstefcaptulo"delinforme final.presentarV informaci6n res
 
pecto a los efectos del programa e.6los niios "y"padres par

ticipantes,, comparando :dichos resultadosc'-'onlos-de aque
llosnifios y padres que no recibieron ning n prograa. Los 
datos que se presentarfn incluyen los objetivos y disedio 

de la evaluaci6n sumativa, la descripci6n de los instrumen 
tos utilizados, los procedimientos de recolecci6n de datos, 
resultados, interpretaci6n y conclusiones. Los ,resuitados 
obtenidos serfn analizados considerando el estudio dell 

rea urbana (Lima) y el area rural (Cuzco) independientemen 

te. 

Los objetivos del estudio se vinculanico'nlas metas del
 

programa experimental-.,
 

Las 	metas son :
 

a) 	Propiciar un mejor desarrollo integral de los. nifios.
.
 

b) Favorecer un mejor estado nutricional'deos nifios.
 
c) Prepararca'los'padrespara una actcia y efeciva par

ticipaci6n dehtr0.:de proceso educativo de sus hijos.
 

d)'.. 	 Incrementar el conocimiento acerca .delpdesarrollo in
fantil-y favorecer,.as,.habilidades: de enseanza de los.
 

http:favorecer,.as
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;padres.
 

El prop6sito de esta .,evaluaci6n,.- sumatiVa ueidentificar 

aquellos -logros.y avances :de 14 Joblic16h*._bif 3i 
,programa y, a medida,en que ellos respondfan a las metas 

planteadas por el programa,:.Los indicadores de"Idichos lo
gros fueron obtenidos en dos etapas:. una previa al progra
ma.,(pre) y otra. posterior -al mismo, (post). Los niiosifue

ron evaluados.con una escala de ,desarrollo que cubr a,.di
versos aspectos del desarrollo integral intelectualy:el 

aspecto nutricional fue evaluadocon la utilizaci6n de me

didas antropom~tricas. El impacto de los padres,..tanto en
 
el aspecto de sus conocimientos acerca del desarrolloin
fantil como las pr5cticas de crianza,..fue medido con-.,
.:un 

cuestionario disefiado para este prop6sito. 

1. DISERO
 

Se utiliz6 un disefio quasi-experimental con grupos de Con
trol (no reciben programa) y Experimental (recibenprogra
ma), los cuales son evaluados en una etapa pre ylpost:al 
-

programa. Este disefio sigue las lineas establecidas por -

Campbell y Stanley (1963) y fue escogido porla dificultad
 
de asignar los casos totalmente al azar.
 

Cada unidad de estudio fue identificada principalmente,,por
 
la zona geogrlfica: rural (Cuzco) y urbana (Lirna). Estas
 

'
han sido analizadas y los datosopresentados.iindependiente
mente..Asimismo, los disefios utilizados 'presentan-ligeras,
 

.
variantes que se relacionan.con la.naturaleza-,misma ,de las

,-1muestras. seleccionadas.
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El hecho de utilizar grupos de Control permite identificar
 
con mayor exactitud, aquellos efectos ' 
que pueden atribuir
se a la presencia del programa y aquellos que se presentan 
como situaci6n normal de la madurez del ser humano. Los 

siguientes Esquemas 1 y 2 explican el disefto para cada una 
0de las poblaciones estudiadas, (ver Esquema..N 1)
 

LIMA
 

Como se obse'rva en elEsquema N*1,para las :zonas urbanas,
 
cada comunidad, Villa iSefior de losMilagrosy .Quinceide-

Enero, tienen su propio".grupo de control dentro dela mis 
ma comunidad. Iniciaimente se esperaba.tener comunidades 
similares en sus caracterlsticas demogrificas que permi
tiesen servir-de grupos."control. Sin embargo ello no fue. 
posible debido a algunas situaciones que se presentaron 

tales como: 

1) 	 Variabilidad entre las comunidades, en 1tamafid, :histo
ria, organizaci6n, serviclos ptblicos y grado de desa 
rrollo econ6mico; aspectos que en general influirlan 
en el desarrollo intelectual y nutriciohnal de los po
bladores haciendo la comparaci6n entre comunidades 

una tarea dificil.
 

2) 	 Situaciones concretas-'como por.ejemplo,i luego de selec 
cionarse una comunidad que presentaba caracter'sticas 
muy similares, el grupo de eValuaci6n fue informado, 
que, 	debido a problemas de situac6n legal de las te
 

rras y peligro de hundimiento de'las cAsas, dicha 0uu 

nidad iba a ser totaimente"reubicada. Esto lleV6 a la, 
decisi6n de no tomarla , como grupdotr orqu dr a 



Tatino Lpa 

Villa Seftor 

15 de Enero 


Villa Seiior 
Contol, 

15 & Enero 

CcrItrlB'. 15,de.Eier
 

Apred;por "sexo, 
tpo,casa y eadlep, 
'en potea~~etapa 

ESQUEMA No 1.
 

DISESO DE 	_LAINVESTIGACION 
ESTUDIO URBANO -!°LIMA'-. 

Pre-exmajn Tien= (1 aio)l Post-examnn 

Enseiianza en el, hogar. 
--- Difernia debid a

tiempo y trataiento 
Ccuparar para 


asegurar egi 

valencia 


--- Sin trataiiento 
Diferencia debido 
a tiempo 

Datos re 	 dos aqui
 
os en
 

del, s-i m 

Diferencia
 

debido atrataniento 

D 

Diferencia 
debido a
 
trataniento 
sin ccnta
minaci6n 
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ya no existir como tal para la etapa posterior al progra
ma.
 

3) 	Dificultades que presentaban los miembros de algunas

comunidades para aceptar la situaci6n de ser grupos 
-de control: no recibir servicio y tener que participar
 
en dos evaluaciones, una 
 a osterior al
 
programa.
 

El pueblo joven Villa Sefior de los Milagros era una.comunidad suficientemente amplia (1,600 familias) como para 
-poder obtenerse ambos grupos dentro del mismo imbito geogr~fico, sin que se presentase el peligro de la:difusi6n

del programa al grupo de control. 
 Sin embargo, Quince de

Enero era una comunidad pequefia (500 familias) y era evidente que el peligro de difusi6n existla. EsasI que se
afladi6, dentro del diseiio original, un nuevo grupo-denomi

nado Control B, el cual estf constituldo por nifios de 
5
afios de edad. 
Dichos niflos han sido pareados en t6rminos

de edad, sexo y tipo de vivienda con aquellos nifios de 4
 anos del grupo Experimental. 
E1 grupo Control B fue evaluado en la etapa pre y los datos obtenidos serlan comparados con los datos del post del grupo Experimental. 
En
la etapa posterior, estos nifios del grupo Experimental 
 -tendr~an la misma edad de los niflos del Control B. .Esta

selecci6n del nuevo grupo se hizo con el fin de obtener datos puros, en donde los efectos de la difusi6n son con
trolados.
 

Para la selecci6n de la muestra en cada comunidad se utiliz6 el sistema de estratificaci6n de bloques al azar,
 
procedimiento que permiti6,identificar a los grupos Expe
rimental' 
 aControl
dentro dela misma co unidad. Este
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.procedimiento no present6 ninguna dificultad en Villa Se

for de los Milagros por el tamafio del pueblo, utiliz6ndo
se una acequia como 1(nea divisoria de ambos grupos. En
 
Quince de Enero la situaci6n era diferente y se trat6 de
 
separar, en la medida de lo posible, los bloques Experi

mentales de los del Control, pero en la situaci6n real 
ello no fue siempre posible y en algunas ocasiones se pue
 
den encontrar los dos tipos de tratamiento en el mismo 

bloque.
 

ICUzco
 

Los evaluadores del Programa enfrentaron algunas dif:Lcul
tades en llevar a cabo la seleci6n de las comunidddes y
 
en utilizar el disefio ms apropiado para la evaluaci6n de
 
la zona rural. La zona geogr~fica seileccionada respondi6
 

a los criterios establecidos en forma parcial, ya que 

esencialmente el ndmero de nifios en las 3 comunidades no
 
respondia a los requerimientos poblacionales establecidos.
 

Sin embargo como este dato fue confirmado al efectuarse 
el censo, el grupo de evaluaci6n consider6 que tratar de
 

ubicar diferentes comunidades en otras zonas seria una ta
 
rea que involucraria demasiado tiempo y por ello se prefi
 

ri6 afiadir 3 comunidades, una para el grupo Control y'12
 
para el grupo Experimental. Estas comunidades eran geo

grfficamente muy cercanas a las anteriormente selbcciona
das y se inclulan dentro del 9mbito del Nficleo-Educativo
 

Comunal (NEC) 14 de Quiquijana.
 

Debido al tamaf o poblacionail de cada delas
'na omunida

des!rurales, cada una de ellasen su totalidad'fue"asgna
 

da.al tratamiento, clasificndose -como"ExperimentaloCon
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trol; situaci6n que difiere de la presentada para el estu
 
dio 	urbano de Lima. El estudiaorural sigui6 el diseno 

que 	se indica en el Esquema 2.:-''.
 

El diseho utilizado en Cuzco present6 cierta complejidad 
por el hecho de considerarse a las'comunidades en su con
junto, siendo ellastratadas;coma un conglomerado segn 
el tratamiento asignado. Sinembargo, tambi6n se realiz6; 

un anflisis particular de las comunidades que permitiese ,
 
establecer la existencia de equivalencia muestral en to-.
 

das las comunidades estudiadas.
 

2. 	HIPOTESIS DE ESTUDIO
 

Las hip6tesis de investigaci6n que se.establecieron para
 
evaluar la efectividad del programa fueron las siguientes:
 

1) Los nifios participantes del programa (Grupo Experimen 

tal), en comparac16n con aquellos que no reciben nin
gln programa (Grupo Control) mostrargn ganancias sig

nificativas en su nivel de desarrollo intelectual; -

ello serg medido por la Escala McCarthy de Habilida
des para Nifios (McCarthy, 1972). 

2) Los nifios del grupo Experimental mostrar~n un incre

mento significativo en el aspecto.de desarrollo nuttrf' 

cional, el cual ser medido en t~rminos de sus ganan-,. 

cias en peso, talla y nivel de nutrici6n. 

3) 	Los padres de familia, participantes del programa, 

mostrargn mayor conacimientoacercadel desarrollo 
infantil: rol de sla informaci6n nutri.:estimulaci6n, 



ESQUEMA N02 

ESTUDIO RURAL -.CUZCO 

Tratamlento Sitio Post-examen Tiempo (1 afio) Post-examen 
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quiiValeh 
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cia debi 
do a tra? 
tamient-o 
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Cbntrsuy ...... Diferencia debido 
a tiempo 

-
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cional y patrones de crianza adecuados, lo cual serg
 

medido por el Cuestionario para Padres (tlanos & Alcfn
 

tara, 1977).
 

Inicialmente se planific6 la evaluaci6n del programa utili
 
zando otras variables: el nivel socio-econ6mico de los po

bladores (habi~ndose pensado en la estratificaci6n de nive
 
les econ6micos) y lenguaje. Este filtimo especialmente pa

ra el estudio en las zonas rurales de d6nde se tenfa pobla
 
ciones monolingues (Quechua hablantes y castellano hablan

tes) y bilingues (Quechua-Castellano hablantes). Estas va
 

riables fueron descartadas dado que implicarfan el uso de
 
instrumentos de medici6n adic onales Mayor personal para 
-
la recolecci6n de datos y afectarfa el tiempo de inicio
 

del programa. Finalmente, se decidi6 concentrar el estu

dio en la utilizaci6n de zona rural y urbana y evaluar el
 
efecto del programa en dichas poblaciones.
 

3. INSTRUMENTOS DE MEDICION
 

Dentro de la planificaci6n de esta investigadi6hi la bs

queda de instrumentos, tanto para medir los logros en los
 
nifos como en los padres, cumpli6 un rol muy destacado, ya
 

que los resultados que ellos proporcionarlan serviria para
 

definir la efectividad del programa objeto de evaluaci6n.
 
Teniendo como antecedente la falta de instrumentos estanda
 
rizados en el Perd yexistiendo un limite de tiempo muy bre
 

4e que haria dificil la construcci6n de un test apropiado,
 

se decidi6 hacer una minuciosa bfisquda de instrumentos ya
 

e cistentes.
 

Es asrcmo e1 griipo deasis~endia.t 'ia y.de INIDE se
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leccionaron la Escala McCarthy de Habilidades para Nifios
 como la mfs adecuada para esta tarea. 
 Las razones por las
cuales dicha prueba fue seleccionada fueron las siguientes:
 

1) La influencia cultural mostrada por la prueba era mfni
 ma y las adaptaciones y modificaciones para poblaciones

de America Latina no presentaban muchos riesgos.
 

2) Las edades que esta escala cubrfa (2 1/2 hasta 8 1/2 
-
anos de edad) la haclan muy apropiada para los nifios 
-
que participarlan en el programa ya que sus edadesfluc

tuaban entre los 3 y 5 alios de edad. 
Asimismo ofrecla
la ventaja de poder servir como instrumento de medici6n
 para cualquier estudio posterior o de tipo longitudi
nal.
 

3) E1 tipo de informaci6n proporcionada por el McCarthy

no s6lo permitla identificar un nivel cognitivo general, sino que al mismo tiempo brindaba Informacifn so
bre diferentes Sreas especificas, como memoria, motricidad, verbal y otros; lo cual facilitaba un anglisis

Integral del desarrollo.
 

4) Se tenla informaci6n acerca del proceso de estandari
zaci6n de la poblaci6n americana y ella evidencia Una

validez y confiabilidad de los datos.
 

5) ta Prueba no estA directamente basada en el currfcu
lmia utillzarse en e1 progama experimental y por e116 se c0ntituye en una buena medida externa para ex
picda los camibios eh ilas hn-o-sa
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6) 	El tiempo de administraci6n era adecuado, estableci~n
 
dose un promedio de 30 a 45 minutos para la aplicaci6n
 

de la prueba.
 

7) 	La administraci6n del McCarthy serfa cuidadosamente su
 
pervisada despu6s de un entrenamiento de dos semanas.
 
Las dificultades eran minimas y aseguraban un aprendi
zaJeen perodo corto. Un entrenamiento de 2 semanas
 
para la administraci6n del McCarthy aseguraba un apren
 
dizaje adecuado y minimizaba las posibles dificultades
 
en su futura administraci6n.
 

Descripci6n de la Escala McCarthy de Habilidades paraNiios*
 

La Escala McCarthy de Habilidades para Nifios fue construi
da por Dorothea McCarthy (FORDHAM UNIVERSITY- USA)' y pues
ta a prueba en un porcentaje muy amplio de la poblaci6n in
 
fantil norteamericana, incluyendo diferentes niveles socio
 
econ6micos, raza, entre otros. La estandarizaci6n fue lle
 
vado a cabo en 1971 y la publicaci6n final de la prueba en
 
1972, a cargo de la Corporaci6n Psicologla.
 

Se trata de una escala para nifios de 2 1/2 a 8 1/2 aflos de
 
edad, Contiene 18 sub-tests, los cuales se agrupan en 6
 
areas fUndamentales: Verbal, Perceptivo-motriz, Cuantitati
 
va, Cognitiva General, Memoria y Motora. Se obtiene infor 
maci6n respecto a cada uno de estos aspectos tanto en pun
tajes brutos como en la conVersi6n de dichos puntajes a es 
calas Indices, que para la situaci6n peruanat dado que la 
prueba no estA estandarizada en nuestro medo, se utiliza
ra como dato referencial.
 

*kEsa descrkipcidn es tdfada en su mayor parte del Mnual de la prueba. 
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1) 	Escala Verbal (V). 
 Esta escala eval~a la habilidad 
del nifio para expresarse verbalmente y su grado de ma
 
durez en el proceso de formaci6n conceptual. Tambi~n
 
incluye el anglisis de la memoria a corto y largo pla
 
zo, el pensamiento divergente y el razonamiento deduc
 
tivc. Esta habilidad verbal ha probado ser un exce
lente predictor del futuro rendimiento escolar. Los
 
sub-tests que constituyen la Escala Verbal son:
 

Memoria Pict6rica
 

Conocimiento derPalabras:
 

Memoria Verbal
 

..Fuidez Verbal 

Analogfas Opuestas
 

2) 	Escala Perceptivo-Motriz (P). Los sub-tests inclufdos
 
en esta escala no requieren que el nifioutilice lengua
 
je, sino exploran sus habilidades de razonamiento a tra
 
v~s 	de la manipulaci6n de materiales. 
El nifo muestra
 
sus habilidades de imitaci6n, clasificaci6n y organiza
 
ci6n visual en una variedad de situaciones perceptivo
visuales y espaciales. Los sub-tests que se incluyen
 

en esta area son:
 

a) Construccifn con bloques
 

b) Rompecabezas
 

c) Secuencia de Percusi6n
 

d) Orientaci6n derecha-izquierda.
 

e) Dibujo de un diseflo
 

,f), Dibujo de un nifio, . 

g) Agrupamiento conceptual,
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3) 	Escala Cuantitativa (C). Esta escala evala la capa

cidad numdrica del nito. Los items dentro de cada uno
 
de los subtests son de tipo directo y no requieren de
 
dificiles procesos matemdticos. Bfsicamente la escala
 

se orienta hacia la evaluaci6n de las nociones de nxme
 

ro mfs que a destrezas computativas. Los sub-tests en
 

esta escala son: ..
 

a) Pregunta deNfmeros
 

b) Memoria Numdrica
 
c) Conteo y Clasificaci6n'
 

4) 	Escala Cognitiva General (GC). Esta, escala estf cons 

tituida por los sub-tests contenidos en las Escalas : 
Verbal, Perceptivo-Motriz y Cuantitativa.t Cada una de 

las actividades evaluadas tienen un funcionamiento cog 
nitivo que revela la habilidad integral intelectual 

del nifto. Solamente 3 de los 18 sub-tests en la Esca
la McCarthy de flabilidades para Nifios tales como: Coor 

dinaci6n de Piernas, Coordinaci6n de Brazos y Acci6n -

Imitativa, no estfn incluidas en la Escala Cognitiva -

General porque ellas contienen actividades motorasgrue 

sas m~s que habilidades de tipo cognitivo. Esta esca
la cognitiva representa la habilidad del nifio para in
tegrar los conocimientos adquiridos y adaptarlos para 

la realizaci6n de las actividades requeridas por la Es 

cala McCarthy. 

5) Escala de Memoria (M). Elobjetivo de esta escala es 
la de evaluar la capacidad de memoria reciente a tra

.vsde estimulos de diferentes tipos tales como auditi 

, yos. (palabras, tonos musicales), visuales (f iguras) y 
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numdricos (n~imeros), los cuales requieren de respues

tas de tipo verbal y n verbal por parte del nifio.
 

El rendimiento en actividades de tipo mem6ricas se vin 

cula con la capacidad del nifio para memorizar en fun 

ci6n de tipo de estimulos presentados. Es por ello 

que los sub-tests que forman parte de ]a escala de me

moria se encuentran conformando la escala cognitiva ge 

neral. Los sub-tests en esta escala son: 

a) Memoria pict6rica (incluida'en la Escala'Verbal) 

b) Secuencia de Percusi6n (incluida en la Escala Per 

ceptual). 

c) Memoria Verbal-! (incluida en la EscalaVerbal). 

d) Memoria Num~rica (includa en la Escala Cuantita

tiva). 

6) 	Escala Motora (M). Evalda la coordinaci6n:motora del
 

nifio en relaci6n a actividades que incluyen aspectos 

motores gruesos y finos. La escala resulta una buena
 

medida del desarrollo en nifios pequefios. Los sub-tests
 

en esta escala son:
 

a) Coordinaci6n de piernas
 
b) Coordinaci6n de brazos
 

c) Acci6n imitativa
 

d) Dibujo de un disefio (incluida':'en la: Escala.Per
ceptiva) 

e): Dibujo de un niio. (incluldaen ';la Escala';Percep

•	 a oiva), 

La "estandarizaci n- de la ;' ~ueba se l realiz6 utilizandou 
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total de 1,032 nifios de diferentes estados de E.E.U.U. de
 
Norteam~rica. 
La muestra fue estratificada en t~rminos de
 
edad, sexo y procedencia geogr~fica, incluyendo zonas urba
 
nas y rurales y la ocupaci6n de los padres. 
Los coeficien
 
tes de consistencia interna que han sido reportados 
son de
 
193 para la Escala Cognitiva General y van de 179 a 188 pa
 
ra las otras escalas. La confiabilidad test/retest para 
-

la.Escala Cognitiva General es de .90 y el rango es de .75
 
a,.89 para las demos escalas. 
 El error est~ndard de la me
 
dici6nen los puntajes 
ndices paral.a Escala Cognitiva Ge
 
neral;es de 4.1 puntos y el rango esde 3.14 
a 4.7 para las
 
demds escalas integrantes del McCarthy.
 

La validez concurrente delMcCarthy ha sido examinada espe

cialmente en tdrminos de los resultados de,la Escalacogni
 
tiva General y su comparaci6n con pruebas tales coma 
la Es
 
cala de Inteligencia Preescolar y Primaria del-Wechsler 

(WPPSI) con la cual muestra un coeficiente de .71 y'con el 



Stanford-Binet (L-M), versi6n de 1960, con la que.revela -

un coeficiente de .81.
 

Con respecto a la validez predictiva, l.a Escala,McCarthy

fue comparada con los puntajes obtenidos en las pruebas de 



rendimiento tales como el Metropolitan (Edici6n 1 970.,,Pri
maria I, Forma F) en donde la correlaci6n obtenida va de 
.44 a .54 en cada uno de los sub-tests comparados.-

-

La Escala McCarthy de Habilidades para Nifos brinda,dos ti
 
pos de puntajes: el puntaje bruto, tanto para cada uno de
 
los b-tst co 
 para cada unatde las a.reas, exploradas,
 
y un,puntajd 
ndice para'.cada.una de.las:escalas-el' cual
 
resultade la estandarizaci6n efectuada en la poblaci6n
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norteamericana. El puntaje bruto sigue una composici6n de
 
tipo lineal y refleja los items que el examinado ha sido
 
capaz de solucionar. Elpuntaje Indice compara dicho punta
 
je bruto con la edad cronol6gica del niflo, ubicando sus re
 
sultados en funci6n del grupo de edad de la poblaci6n uti

lizada para la estandarizaci6n.
 

La Escala Cognitiva General tiene un promedio de 100 y una
 
desviaci6n'estcndard-de 50 a 150, esperfndose que menos de
 
'1%
de la'poblaci6n se distribuya en los lmites superiares
 

e inferiores de la escala." L'as demos escalas tiene "un pro
 
medio arbitrarid'de 50 con una desViaci6n est~ndard de10
 
y con puntajes Indices que van de 22'a-78. Enestecaso 

tambidn se espera que el 1% de la poblaci6n se distribuya
 
en t~irminos de su rendimienta par encima "0odebaja'de los 

limites de este rango.:
 

Adaptaci6n del McCarthy en el Perd*
 

Para comprobar la factibilidad del uso de'la Escala"MacCar
 
thy de Habilidades para Nifios luego desu traducci6n al es
 
pafiol, se procedi6 al anglisis de contenido de cada una de
 
las escalas. Modificaciones'fueron establecidas y un estu
 
dio piloto en una poblaci6n de darabteristicas similares a
 
las del grupo de estudio fue llevado a cabo. -Se efectua
ron algunos cambios de modo que la prueba tuviera un nivel
 
alto de aceptaci6n, por su estructura vflidaIpara la pobla
 
ci6n objeto de estudio. Los cambios efectuados fueron los
 

siguientes
 

El personal del Proyecto quiere expresar su agradeci
miento a la Psy ological Corporation por habe'otorga
do el permiso para la traducci6n, adaptaci6n.y.usoex
perimental de la Escala'McCarthy de Habilidades para -
Nifios.' 
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a) 	Subtest N02. Rompecabezas  en el item 5 la figura o
riginal del oso fue reemplazada por la del conejo. 
Se
 
sigui6 el mismo patr6n en el sentido de tener el mismo
 
nfimero de piezas y los cortes fueron hechos en las mis
 
mas 	zonas que en el disefio original.
 

b) 	Sub-test N03. Memoria pict6rica - la figura del "clip" 
fue cambiada por la del "imperdible" la cual era m~s 
conocida por los nifios. 

c) 	Sub-test N07. Memoria verbal I-
 en este sub-test se
 
observ6 que la traducci6n literal-del inglds al caste
1lano no guardaba relaci6n con la base estructural de
 
la prueba; la cual implica un orden secuenclado de di
ficultad creciente, haciend0 uso de palabras monosila
bas, bis~labas y luego frases y oraciones. Por ello 
-
se estableci6 un listado de palabras nuevas que sigui6

lo propuesto por la autora Dorothea McCarthy. 
Dicha 
lista fue revisada por un grupo de psic6logos y se tu
vo la siguiente versi6n final:
 

item 1 - sol pan luz 
item 2 - cuy voz tren 
item 3 - despu~s color rsa noche
 
item 4 - cerca porque,, bajo .nunca-i 
item 6 - su casa (en 	lugar 1de escuela)K
 

d) 	Sub-test N07. Memoria Verbal II,, 
,en 	lasegunda parte
 
del sub-test de Memoria Verbal se observ6 la presencia ,
 
de elementos o situaciones que no eran adecuados,jta,- :;
 
les 	como empleo de buz6n de cartas ,aspecti,,que..resu.
 
ta casi desconocido en elPer.. 
 .iien6el 
 cuen
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to relatado al nio, el nombre del personaje; se util'i
 
z6 "peri6dicos en lugar de "cartas" y "buz6n de cartas"
 
no fue empleado, cambifndose el sentido del cuento.,
 

En el Cuzco la Escala McCarthy de Habilidades para Nifios<'.-
rue traducida al Quechua, idioma nativo en el cual sexra a
 
plicado a los nilios del programa. Enesta sit.ac6n y con
 
la ayuda de varias profesoras se pudo lograr 'una adaptaci6n

adecuada para la realidad rural del Cuzco- la nayoxa de los
 
cambios efectuados se dieron fundamentalmente en el &rea
 
verbal y otros cambios siguieron siendo los mismos a los
 
realizados en Lima. Un estudjo piloto con nilios de algunas

comunidades aledafias se llev6 a cabo antes del entrenamien
 
to final de las recolectoras de datos, de modo que asegura
 
se la correcta y apropiada adaptaci6n de dicha prueba para
 
la realidad del Cuzco.
 

Dichas modif'caciones fueron las siguientes;
 

a) Sub-test N02. Rompecabezas 
- el mismo cambio Operado
 
en Lima: la figura del oso 
(item 5) fue cambiada pox

la del conejo, teniendo la misma estructura con 6 pie
zas.
 

b) Sub-test N*4. Conocimiento de palabras -la 
figura 
del bote fue cambiada por la figuradd l tren. 
Asimis
 
mo la figura del reloj despertador fue cambiada nor ,,n
 
un reloj pulsera.
 

c) Sub-test NO5. Conocimiento'de palabras ii ,-i en este -. 
_,aspecto se -tuvo en cuenta el hecho'de-queien Quechua
 
algunapalabra 
son.homi6nlmas y da"lugar a
adiversas
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interpretaciones; esto fue experiencii 
importante para

palabras tales como "mes" (quilla) que tambi~n signifi
 
ca "luna"; "encoger" (q~nty) tambidn significa "p9jaro"
Algunas palabras tales como "concierto", "Experto" y 
"leal" fueron utilizadas,sin traducir al Quechua. 

d) Sb-test-N07. 
Memoria Verbal-.I aqui,se llev6 a cabo 
uno de los.cambios imns importantes. Las palabras ini
ciales segulan ciertas estructuras, como par ejemplo 
el heqbho de ser monosilabas o bisilabas. Sin embargo,
 
en el idioma Quechua, :las palabras monosflabas son ex
tremadamente raras y las pocas que-existen no son cono
 
cidas por los nifios pequeos. De all, que se hizo ne
cesario utiliiar nuevas palabras que pudleran en algu
na medida asemejarsea las demos
 

i) 	 Inti t'anta was
sol pan 
 casa
 

2) 
 Rumi alq'o mallki
 

piedra pero frbol
 

3) 	Manka orko hunan ajh'a
 
olla cerro ahora 
 chicha
 

4) 	 Karu manan hayk'a qhepa
 
lejos no 
 cuanto detrfs
 

5) 
Chicucha, alqonta enq ratukama-manaraq escuelata
 
risiaspa.
 
El niflo decia adios a superro antes .de irse a.la
 
escuela.
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6) 	 Chikacha, Chitachampa, kunkachanman munay campans
 

chete wataruspa, manaraq wasimwnta lloqsimushaspa.
 
La nina le amarr6 una bonita campanita al cuello
 

de su ovejita antes de salir de su casa.
 

e) 	Sub-test N07. Memoria verbal II - se hicieron algunos 

cambios por situaciones que resultasen mucho m~s adecua 
das para la realidad de la poblaci6n a estudiarse. Por 

ejemplo, en el cuenta "Peri6dicos" (Lima) fue reempla
zada por "panes", y en lugar de "viento" se utiliz6 la
 

*menci6n de una piedra que hiza tropezar a la sefiora y
 
caer los panes. La idea bfsica ha sido tener en cuen
ta elementos que se hicieran mfs adecuados al medio.
 

f) 	Sub-test N017. Analoglas Opuestas - en el Cuzco se en
 
contr6 que el orden de dificultades era diferente a lo
 

planteado en la prueba original y por ello no se sigui6
 
las normas establecidas y se continu6 el examen de es

te sub-test hasta que el nifio fracasaba totalmente. Se
 

cambi6 el item 5 utiliz~ndose la palabra "lana" en lu
gar de "algod6n". En el item 6 se alter6 la compara
ci6n y qued6 en: "el caramelo es dulce y el lim6n es..
 
...' 	ello en funci6n de la traducci6n al Quechua. Asi
 

mismo, en el item 8 en lugar de la "miel" se utiliz6 
"mazamorra" y en lugar de "lija" se utiliz6 "adobe" por
 

ser un tdrmino mfs conocido.
 

An cuando los examinadores en Cuzco hablaban Quechua, los 
nifios en general mostraban dificultades con los items ver
bales de la Escala McCarthy. Los nifos en estas zonas ru

rales revelaron tener dificultades en el funcionamiento 

-del lenguaje y ello planteaba la pregunta acerca de la va
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lidez de la premisa de que los nifios en estas zonas xura
les, debido a la privaci6n de estimulaci6n verbal tenida
 r
 
presentan limitaciones en los aspectos de tipo verbal.
 
Algunos profesores fueron entrevistados y luego de conver
saciones con antrop6logos participantes del proyecto, se 
-

pudo definir que, en general, una de las caracteristicas
 
de la relacl6n padres-hijos en estas comunidades se refie
re a la limitada interaccifn verbal que ellos tienen, Es
 
asf como se decidi6 afiadir una prueba adicional para eya
luar el programa en Cuzco y ella fue la'Escala Internacio
 
nal de Ejecuc16n Leiter (1969).
 

Escala Internacional de Ejecuci6n Leiter
 

Esta escala de ejecuci6n fue construlda por Russell G 
 -

Leiter en 1948 y adaptada en 1969. Uno de los aspectos 

m~s relevantes es la supresi6n de lenguaje en la aplica
ci6n de esta prueba. Al no requerir de instrucciones ver
 
bales posibilita el descartar la influencia de factores de
 
tipo cultural.
 

Los materiales que utiliza son sencillos y de interns para
 
los nifios. Esta escala es utilizada desde los 2 1/2 hasta
 
18 afios de edad, estando los diversos sub-tests organiza
dos en orden de dificultad creciente y teniendo al exami
nador como modelo para el nlho en tareas que implican cla
 
sificaci6n y apareamiento de materiales.
 

La utilizaci6n de este test se hizo bfsicamente como adi
ci6n al uso'del McCarty en'Cuzco, afn cuando los resulta
dosj.obtenidos'en Ia prueba piloto que se llev6 a cabo en
 
Cuzco" demostrase que los resultados eran bastante inferio 
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res en relaci6n con la edad cxonol6gica de los niAos entre
 
vistados.
 

Cuestionario para Padres
 

Uno de los aspectos basicos d, "Ielo de educac16n en el
 

hogar se refiere a la participac- los padres brinddn

doles ensefianza y preparaci6n para qu. ,edan satisfacer 

las necesidades de estimulaci6n en aspeccos tanto psico

educacionales as:f como nutricionales de su familia. Es 
as! que a travds de la informaci6n ofrecida y el modelaje
 

asumido por las profesoras del hogar, se esperaba que los
 

padres adquiriesen formas de crianza apropiadas que favo
recerfan la estimulaci6n para un mejor desarrollo de sus
 
hijos. Es por ello que era necesario tener un instrumento
 

de medici6n que permitiese evaluar los conocimientos y 

practicas de los padres en relaci6n con el desarrollo in

fantil, con aspectos nutricionales y expectativas educacio
 

nales para sus hijos.
 

En Mayo de 1977 el personal de asistencia t6cnica encalgado 

del area de evaluaci6n dio inicio al diseio y estructura. 

del Cuestionario. Ello tuvo lugar en Portage, Wisconsin y 

posteriormente este trabajo fue continuado y finalizado 

con la colaboraci6n del personal de INIDE en el Peru. 

El Cuestionario para Padres (Llanos y Alcantara, 1977) con"
 
tiene seis greas: Desarrollo Infantil, Nutrici6n, Salud i
 

Higiene, Servicios de la Comunidad y Enpectativas de los
 
padres para los nifios. En estas Sreai3 se tuvo dos enfo
ques: uno de ello apuntaba a la obteacifn de informaci6n
 
en cuanto a los conocimientos que lo padres mostvaban con
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respecto a cada uno de los aspectos evaluados y el otro
 

se referia a la prfctica o acciones concretas que los pa

dres tcmaban frente a determinadas conductas de sus niflos.
 

Una vez que el personal se puso de acuerdo y se defini6 

el contenido de las preguntas en cada una de las greas, 

se procedi6 a analizar la confiabilidad de las preguntas
 

en funci6n de las greas qae se les habla asignado. Para
 

ello un equipo de 8 personas, entre las que se contaba con
 

6 psic6logos, un educador y una secretaria, actuaron como
 

jueces y bajo un sistema a ciegas se les proporcion6 inde
 

pendientemente un listado de las preguntas y un listado de
 

las areas a evaluarse, asi como los factores incluidos en
 

cada una de ellas. La tarea consisti6 en asignar a cada
 

pregunta un Area y un factor correspondiente.
 

Este sistema utilizado, si bien tenia sus riesgos de exi

gfr Una rigurosa claridad en la formulaci6n de las pregun 

tasi favorecdia una mayor seguridad con respecto a lia vali 

dez de construcci6n de la prueba. 

La siguiente tabia nos brihda dat0s sobre ei jiOdentaje
 

de acuerdo Obtehido entre las diferehte jiiade; (NeiT&
 

bia N i).
 

Eh Lima el Cuesioi b duiiftA cani d totdi dd 81 iti
 

d i6§ dua di son dalifidables.
 

A; Akid d bDesarroll Infantjitil Eai; lod coaihoimen

t6i dd ios padres en esta Area, su participaci6n dentro 

ddl p6besb de desarrolli iu percepci6n del papel de la 

edadidh y los patfones de fianzaa Dentro de esta dxeA 

id adhta 6oh 42 itei difitibudos_ 6h 6 aspedtos 
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TABLA N01
 

Calificaci6n del Cuestionario para Padres - Correlaci6n en

tre Jueces
 

Area de Cuestionario Porcentaje de Acuerdo
 

Area A = Desarrollo Infantil 72.11
 

Area B = Nutrici6n 68.75
 

Area C = Salud 78.25
 

Area D = Higiene 78 75
 

Area E = Servicios de COifiunidad 92 5
 

Area F = ExpectatiVas de ios Pa7
 
dres. 	 ;8
 

i) 	Factores que infiuyen en el desarrollo. La intenci6n
 

era Saber c6mo donceptda la madre o padre todos aque
 

lis elementos que participan en el desarrolio del ni
 

no;
 

2) Roi de ios padres. El interns se Orienta a evaIuar
 

&6mo Ven ios padres su participaci6n frente a t6do
 

di p6roes6 de desarro6ii del nifioi
 

3) §euehcas de desarrollo. Refidrese a los conceptos
 

de 10s padres frente a los procesos de desarrollo y
 

a ia identificaci6n y ubicaci6n de actividades que
 

pueden ser previas a logro de actividades ms diferen
 
ciadas,
 

4) t&rIonaes de dorrecein. Ref idrese a los mdtodos que 

tiban .los padres para sttoas de conducta 

,ene1 nifio ,ymahtenerlas.
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5) Rol de juego. Refi~rese a c6mo conceptfan los padres
 
la relaci6n entra el juego y el aprendizaje y el ti

po de material accesible a los nifios en su hogar.
 

6) 	Estrat~gias de enseflanza. Se refiere a todas aque
11as situaciones concretas de aprendizaje en que los
 
padres muestran qu6 tipos de t6cnicas son utilizadas
 
para el logro de objetivos educacionales.
 

B. Area de Nutrici6n. Evalda conocimientos diet6ticos y 
pr~cticas alimenticias; cuenta Con 13 ftems distribuldos 
-

en 3 sub-dreas.
 

1) 	Rol de nutrici6n con respecto al desarrollo del niio,
 
Refigrese a los conceptos respecto al valor dado a la
 
dieta en relaci6n don otros factores del desarrollo.
 

2) 	Valor nutricional de los alimentos. Qud tipos de con
 
cepciones o valores son atribuldos a los alimentos,
 

3) 	Patrones alimenticios. Refidrese a log aspectos de 
cotnsumo diet6tico b9sico que permite tipificat la die
 
ta en cada unidad poblacional.
 

C, Area de Salud. Evala la informaci6n respecto al origen
 
de enfermedades y las conductas a seguir frente a ellas; 
-

cuenta con 8 items, distribulda en tres aspectos t
 

1) Enfermedades-causas-prevenci6n. En este aspecto se 
recoge informacifn respecto a las enfermedades mas 

.....comunes.que se presentan en cada comunidad. 



2) PrActicas de Salud. 
Refi6rese a situaciones concre
tas y las conductas seguidas frente a enferliedades;
 
quS cuidados tiene o c6mo reaccionan al respecto.
 

3) 	Roles del personal de salud. C6mo identifica la comu
 
nidad cada uno de los roles de las personas que se de
 
sempenan en el Area de salud.
 

D6 	Area de Higiene. 
Evalda las pr~ctlcas tanto individua
les como a nivel de la comunidad; cuenta con 8 items agru
pados en dos aspectos
 

1) Personal. 
Se refiere a la higiene individuall este 
aspecto ha sido tratado en forma general, dadas las 
implicaciones dticas del tratamiento de un Area de 

esta naturaleza.
 

2) 	Saneamiento ambiental. Refidrese a laS pricticas
 
que predominan con respectO a la limplezay congerVa
 
c16n de la comunidad.
 

E. Area de Servicios a la Comunidad, Eval4a la inforna
ci6n sobre diferentes tipos de personal'y organismos que
 
trabajan en la comunidad y que se consgtluyen Como recur
sos comunales. Esta Area cuenta con 8 items# que se dis
tribuyen en los siguientes aspectos 
 .
 

i) Presencia de Servicios de Salud
 
2) Presencia de Servicioa de Educac16n
 
3). Presencia de otros servicio ::
 

V. 	Expectativas del l~~que2o iar~ dah in
 



- 265 

formaci6n respecto a las expectativas educacionales y ocu
pacionales para los hijos.
 

Como consecuencia de los resultados del anflisis de los 
-

jueces, se decidi6 utilizar el cuestionarlo en su estudio
 
piloto, para observar su grado de validez en una poblaci6n
 
con caracterfsticas similares. 
Para ello, el personal del
 
proyecto evalu6 12 madres de un barrio de limitados recur
sos econ6micos para asegurar la factibilidad del cuestiona
 
rio para su uso en poblaciones similares.
 

El Cuestionarlo cuenta asimismo con un manualde califica
c16n (Llanos, 1978) en d6nde se asignan un valor de 0 a 4
 
puntos por respuesta obtenida en cada pregunta. Dentro 
del total del Cuestionario, 63 items son cuantificables,
lo cual hace que se obtenga un mfximo de 252 puntos en la
 
prueba. 
Dicho manual ha sido confeccionado tomando en con
 
sideracifn postulados bfsicos de tipo te6rico y conocimien
 
to de factores culturales que intervienen dentro de la crian
 
za de los niflos, pudiendo asi establecerse una gama de res
puestas posibles y adecuar su puntuaci6n para la poblaci6n
 
estudiada.
 

Dentro del proceso de validaci6n del sistema de califica
ci6n del Manual, cada uno de los items fue calificado con
 
un mznximo de 4 puntos y la calificaci6n va de la mejor res
 
puesta (4) hasta la peor respuesta (0). Inicialmente 
se
 
procedi6 a calificar 20 Cuestionarios selecclonados al azar;

la tdcnica utilizada para verificar la validez de los c6di
 
gos de calificaci6n fue la del sistema de jueces. 
 Cuatro
 
personas del grupo de evaluaci6n corrigieron independ ente
 
mente dichos cuestionarios. Los resultados obtenidos en,
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grados de correlaci6n fueron los siguienteg:
 

TABLA N02
 

Calificaci6n del Cuestionarlo paraPadres-Lima, Correla

de Jueces
 

Cuestlonari0 total .84 
Area A = Desarrollo Infantil .79 

Area B = Nutrici6n .86 

Area C = Salud .83 
Area D = Higiene .89 

Luego de estos primeros resultados se procedial-analisis
 
de aquellas preguntas que tuvieron un mayor grado de desa
cuerdo entre los jueces. Se encontr8 que en muchos casos
 
la forma en que las instruccidnes para la calificaci6n ha
blan sido expresadas no permitia una interpretaci6n direc
ta y objetiva, de modo que se prestaba a diferentes inter

pretaciones; en otros casos los c6digos requerlan modifica
 
ciones o adaptaciones mfs especificas.
 

De este modo la versi6n final pas6 por la revisi6n del 
grupo de INIDE asignado a la tarea Portage y con el mismo 
procedimiento. Se obtuvieron los siguientes-resultados. 
(Ver Tabla N*3).
 

Para el estudio de la zona rural de Cuzco, el Cuestiona

rio para padres (Taytamamakunaq Tapukup, LIZ1nos, 1978). 

conserv6 la misma estructura original del Cuestionario.di 
sefiado para Lima. Sin embargo se efectua.- n Ulteraciones 

http:Cuestionario.di


- 267 -

TABLA N03
 

Cuestionar0o para Padres: 
 Versi6n Final, ,Correlaci6n
 
entre Jueces .
 

Cuestionarib'total 
 92
 
Area A Desarrollo Infantil .89
 

Area B = Nutrici6n .96. 
Area C =Salud 
 -.94 
Area D = Higiene .91 

en-las preguntas,:dada la situaci6n :abiental diferente 
_
 
en la que habitan los pobladores.,de dichas zonas
 

Despuds del estudio piloto, que aseguraba la validez del
 
Cuestionario para Padres, se qued6 con un total'de 66 items
 
o preguntas de las cuales 50 son cuantificables, :mientras
 
que 16 son de tipo descriptivo.
 

Para evaluar la adecuaci6n no sdlo del Cuestionario sino
 
del Manual de Calificaciones, se calificaron 10 cuestiona
 
rios que fueron elegidos al azar. Se utiliz6 la t6cnica
 
de jueces, los cuales estuvieron conformados por cuatro
miembros del equipo de evaluaci6n quienes corrigieron iz
dependientemente cada uno de los.cuestionarios. 
Los re
sultados obtenidos fueron los siguientes., (Ver Tabla N041
 

Posteriormente a la obtenci6n de es.esultados, se pro
 
cedi6 al analisis la calificaci6n de,las preguntas.que.
-
hablan mostrado mayor desacuerdo, encontrfndose que Ien lail.
 
mayorla de los casos se debfa aerrores en la lectura.I.
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TABLA N*4
 

Cuestionario para Padres 
- Cuzco. Correlaci6n entre Jueces 

Areas 
 Rho
 

Area A = Desarrollo Infantil:, ,81 
Area B = Nutrci6n , .81 
Area C = Salud.: .81 
Area D = Higiene .84 
Cuestionario total .82
 

Ello se tuvo en cuenta para un refraseo de algunosic6digos
 
del Manual de Calificaciones. Tomindose otros 10 Cuestio
narios con igual t6cnica-se procedi6 a otro chequeo en la
 
validez de las calificaciones, que permitiese asegurar la
 
utilizaci6n de un instrumento vIlido. 
Los resultados obte
 
nidos fueron los siguientes.
 

TABLA NO5
 

Cuestionario para Padres -
Cuzco. Correlaci6n .entre Jueces
 

Areas 
 Rho
 

Area A = -.
Desarrollo Infantil '93
 
Area B = Nutrici6n ,94
 
Area C = Salud 
 .88
 
Area D = Higiene .91
 
Cuestionarioltotal,
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4. 	 SELECCION DE PERSONAL DE INVESTIGACION
 

Para el proceso de aplicaci6n de las pruebas y riecolecci6n 
de datos, se hizo necesaria la contrataci6n de personal 

auxiliar de investigaci6n cuyas tareas incluirlan la entre 
vista a padres de familia y la aplicaci6n del McCarthy a 
los nifios. Se tuvieron dos equipos, uno para Lima destina 
do al estudio urbano y otro para Cuzco destinado al estu
dio de las zonas rurales. Los siguientes criterios genera 
les se establecieron para.la contrataci6n de personal. 

1) 	 Poseer titulo universitario o haber terminado estu
dios en el Srea de psicologla o sociologia.
 

2) 	Tener experiencia en aplicaci6n de pruebas psicol6gi
 
cas para nifos.
 

3) 	Tener experiencia en entrevistas, aplicaci6n de en
cuestas o t~cnicas de observaci6n.
 

4) 	Experiencia de trabajo de campo en barrios marginales
 
o en 	zonas rurales.,
 

5) 	Capacidad para trabajar en grupo.
 

6) 	 Responsabilidad para llevar a cabo tareas con mfnima
 
supervisi6n.
 

En Lima seis psic6logas y una soci6loga fueron contra"tadas
 
para el pre-test en los pueblos j6venes.
 

EnCuzco, se ampli16 la posibi±dad de:' selecci6ni a, 
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participaci6n de maestras ya que la universidad no ofrecia
 
programas de psicologia, y por lo tanto no se contaba con
 
ningin psic6logo. Asimismo el dominio del idioma Quechua
 
tuvo caracteristicas eliminatorias y se afladi6 un nuevo 
-

requisito que era la disponibilidad para vivir en la misma
 
zona de las comunidades, con limitadas condiciones de salu
 
bridad y comodidad.
 

Cuatro profesoras con experiencia en la ensefianza denifios
 
fueron contratadas asi como dos antrop6logos. Los grupos
 
dividleron sus funciones, destinfndose las profesoras a la.
 
aplicaci6n del McCarthy y los antrop6logos y una profesora
 
a lsentrevistas con padres de familia.
 

Entrenamiento
 

LIMA
 

El entrenamiento tuvo como objetivo el preparar al perso
nal auxiliar de investigaci6n en el manejo de los instru
mentos psicol6gicos adaptados y diseflados para la evalua
ci6n.
 

El grupo contratado tenta ya experiencia en la aplicaci6n
 

de pruebas, de modo que el 6nfasis fue puesto en la ense

fianza del McCarthy, instrumento que por primera vez se 

aplicarfa en el Peru, y el Cuestionario para Padres que 
habla sido construldo especialmente para fines de esta 

investigaci6n. 

El enfoque del entrenamiento tuvo dos aspectos: el te6ri
 
co y el,prActio. En el primero se expuso la 'estiructura
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de las pruebas y las Areas exploradas; en el aspecto prfc
 
tico se hizo hincapi6 en el trabajo de campo con experien
 
cla directa con niflos y con supervisi6n que asegurase la
 
estabilidad de las normas de aplicaci6n y calificaci6n de
 
los instrumentos.
 

Del 4 al 16 de noviembre de 1977 se llev6 a cabo el entre
 
namiento que estuvo a cargo del personal de evaluaci6n 0e
 
CESA 12 e INIDE. El pueblo joven de Agustino fue selec
cionado para las prfcticas dentro del entrenamiento; se
 
aplic6 7 McCarthys durante esta etapa y 3 Cuestionarios
 
para Padres. El coeficiente de confiabilidad en la call
 
ficaci6n entre diferentes examinadores fue superior a .90
 
y ello sugiri6 que el grupo estaba preparado para una la
bor eficiente y vflida.
 

Esta etapa de prfctica fue de vital importancia dentro del
 
entrenamiento: expuso al personal a las situaciones de 
-

trabajo en zonas marginales y la estricta supervisi6n ase
gur6 la calidad del trabajo futuro.
 

CUzco
 

En el Cuzco el entrenamiento del personal requiri6 no s6
lo de mayor tiempo sino de una supervisi6n mucho ms es
tricta, ya que los miembros del equipo no tenlan experien
 
cia alguna en la aplicaci6n de instrumentos psicol6gicos.
 
Para el grupo destinado a la aplicaci6n de McCarthy el en
 
trenamiento fue de 3 semanas, del 16 de enero hasta el 2
 
de febrero de 1978 y estuvo a cargo del personal de Eva
luaci6n de CESA 12. Se enfatiz6 la prfctica con la"
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prueba y al final del entrenamiento se cont6 con un pro
medio de 12 McCarthy aplicados, tanto en pueblos j6venes
 
de la ciudad de Cuzco como en un orfelinato aledafio. 
 La
 
mayorla de las pruebas aplicadas tuvo supervisi6n. La 
-

confiabilidad entre los recolectores de datos en t6rminos
 
de la calificaci6n de la prueba fue de .90 al t6rmino del
 
entrenamiento. 
Para el grupo destinado a la entrevista y


•aplicaci6n del Cuestionario para Padres el entrenamiento
 
dur6 una semana, ya que el personal tenla amplia experien

cia de trabajo en zonas rurales y en entrevistas con po
blaciones similares.
 

5. RECOLECCION DE DATOS
 

LIMA
 

La recolecci6n de datos fue iniciada en Lima el 30 de no
viembre de 1977. 
Ambos grupos Experimentales de Villa 
-

Sehor de los Milagros y Quince de Enero fueron evaluados
 
inicialmente, ya que dichos grupos deberfan comenzar el
 
programa en Enero de 1978 y para esa fecha se requerfa 
tener concluida la tarea del pre-test.
 

Los nifios'del grupo Control fueron evaluados en Enero de
 
1978 y el procedimiento fue el mismo seguido con la mues
 
tra Experimental. La recolecci6n de datos del pre-test
 
se concluy6 el 24 de Enero de 1978, requiri~ndose de 
-

aproximadamente dos meses para cumplir con dicha tarea,
 
evalufndose aproximadamente 300 nifios y sus padres. 
Pos
 
teriormente el equipo se dedic6 a la calificacifn y orga
 
nizaci6n de la informaci6n recogida.
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Escala McCarthy de Habilidades para Niflos
 

Los nifios fueron evaluados en un sal6n de clase de la es
cuela primaria de la localidad, en un cuarto de Ia posta
 
mddica o en un hogar particular que tenla condiciones mity
 
apropiadas para el examen. 
En muy pocos casos la prueba
 
fue tomada en el hogar del nifio, ya que ello se realiz6 
s6lo en situaciones en que era imposible para el nifto acu
 
dir a los lugares de examen. Bfsicamente, la Examinadora
 
trafa a los nifios al lugar de examen. Usualmente los ni
filos venlan acompahados de alg~n familiar, a los cuales se
 
les exigla tener una conducta pasiva y no interferir en 
el examen.
 

En general los nifios se mostraron colaboradores y les gus
 
t6 la prueba. 
 Sin embargo aquellos que se mostrarOn timi
 
dos y con reparos frente a la situaci6n fueron exaininados
 
en varias sesiones, siendo las iniciales para el estable
cimiento de la confianza en el Examinador para que ello 
-

facilitase la tarea. Si finalmente el nifio rechazaba la
 
prueba, se intentaba la aplicaci6n en el propio hogar del
 
nifio.
 

La administraci6n del McCarthy tom6 de 30 
a 45 minutos co
 
mo promedio y cada recolector de datos administraba 5 6
 
6 diarios. Los nifios examinados eran asignados en t~rmi
nos de la ubicaci6n de su vivienda, de modo que el Exami
 
nador fuera conocido dentro del bloque asignado.
 

Cada pueblo joven tenla una Supervisora y se efectuakon
 
reuniones frecuentes de todo el equipo deEvaluadi6n-..
§
 


