














and economics have been applied to
develop indigenous technclogies
appropriate to the conditions of local
farmers.

The really important attrib.te of the new
Green Revolution technologies was that
they were cost-efficient, yield-increasing,
land-augmenting technologies. It was the
introduction of these new technologies,
combined with adequate policy
incentives, which led to the significant
productivity gains—and which helped to
stave off famines of gigantic proportions.
The combination of the new varieties

and higher yielding production

technology have allowed

farmers(resource poor as well as

resource privileged) to increase total farm
output through higher yield levels and
greater cropping intensity. This

technology, coupled with favorable
economic policies, gave farmers
incentives to produce surplus production
for commerical sale. Not only did these
innovations increase income levels for
farmers, but they helped to lower
production costs per unit of output.
These more productive farming systems
led to the development of new rural
industries and new sources of
employment. Consumers, however, were
the major absolute beneficiaries,
especially the urban and rural poor,
whose diets depend heavily on cereals.
Per capita production increases in wheat,
rice, and maize have considerably
slowed the rate of increase in food
prices. This has permitted improved
nutrition, and thus improved welfare, for
hundreds of millions of low-income
people.

Table 3. Distribution of production and rates of growth in yield and production for

less developed countries (LDCs) by region

- Wheat Maize
Growth rates Growth rates

Percent of 1961-65 Percent of 1961-66

total LDC to 1982-84 total LDC to 1981-83
Region Yield Production production  Yield Production

1984 (%) (%) 1984 (%) (%)
Asia, developed 28 37 6.3 13 1.6 3.0
Market economies
Asia, centrally 43 6.2 7.0 42 5.2 5.8
Planned economies
Middle East 14 2.2 3.0 2 1.7 1.8
North Africa 3 1.1 1.0 2 1.7 1.8
West Africa . 0.3 2.0 3 0 16
East and South 3.0 25 7 1.3 2.7
Africa
Mexucq, Central 2 3.1 4.1 11 .25 2.8
Merica, and the
arnbean

Andean countries . 1.1 1.0 2 1.7 0.9
Southern Cone 8 11 27 18 21 38

Countries of
South America

= less than 1%
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Various criticisms have beer levelled
against the Green Revolution
technologies. In the initial years,
population doomsayers said that it was
already too late in the overpopulated
developing couniries, that the situation in
countries such as India and Bangladesh
was hopeless, and that the rich nations
wouid only make things worse in the
long run by trying to alleviate suffering in
the short run. This group likened the
Earth to a lifeboat that could only hold
SO many passengers without sinking.
Moreover, they viewed international
assistance efforts in agricultural research
as only .encouraging more population
growth which, as a resuit, would lead to
a disaster of greater proportions later.

| share the concern about the high rates
of population growth in many developing
countries and the effects that this growth
has had on economic development,
standards of living, and environmental
quality. But the lifeboat argument was
and is premature—we have not
exceeded the carrying capacity of the
Earth. In reality, there are at least two
lifeboats and maybe more. One lifeboat
carries 20% of the world’s people—
those who reside in the developed
nations—and who, in relative terms,
have first class bookings. The other
lifeboat, increasingly overloaded and
leaky, carries the remaining 80% of the
world’s people—those of the developing
world. It seems cruelly insensitive and
short-sighted for those with first class
passage—and who have the capacity to
help improve welfare in the much poorer
nations—to lead the cry for science to
turn its back on the plight of the vast
maijority of humankind. If this approach
is pursued for long, it will lead to
widespread social rebellion and, in all
probability, to the downfall of the present
world civilization.

In retrospect, the songs of gloom and
doom sung during the early 1970s by
this group of articulate Cassandras, |
believe, have irresponsibly and greatly
contributed to the present mess in the
world agricultural, energy, and mineral
markets. Too many nations and
individuals overreacted to the doomsday
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sermons of those claiming that the world
had lost its ability to produce the food,
fiber, energy, and minerals that were
needed by the large, rapidly growing
population. Those claims gave apparent
justification to the agricultural policies
that have led to today's surplus
production, which has been so
detrimental to farmers in both developing
and deveioped countries. What a price
the world has paid for listening to these
persons!

Another major line of Green Revolution
criticism argued that the introduction of
the new seed/fertilizer technology would
only worsen the distribution of income
and wealth, unless redistribution in the
means of production occurred first.
Critics in this school labelled the high-
yielding wheat and rice technologies as
being suited only to the rich landowners
who could afford the seed, fertilizer, and
irrigation needed to obtain maximum
yield potential. It was, of course, true
that the new technologies increased
production costs per unit of cultivated
area. What seems to be ignored in this
equation, however, was the fact that the
new technologies increased output
proportionally more than the cost of the
inputs. Green Revolution technologies
have also been accused of accelerating
labor displacement n rural areas,
because they encouraged mechanization.
While this is partially true for some job
categories, it is also true that the new
technologies increased employment
opportunities greatly in many other job
sectors; in other words, the net effect on
rural employment was positive.

In many cases, Green Revolution critics
have been utopian !ntellectuals speaking
from privileged positions in ivory towers.
These persons have never been hungry
or ever lived and worked with people
living in abject poverty. They seem to
convey the impression that science and
technology, if properly organized, could
correct all of the social ills and inequities
that have accumulated from the time of
Adam and Eve up to the present. They
fail to recognize that similar inequities
were present in the hunting and
gathering societies that pre-dated the



invention of agricultural societies. At that
time, the strongest tribes occupied the
best grazing ecosystems wh.n, in turn,
sustained the largest populat ns of big
ungulates. The weaker tribes were

inequalities is a job that must be tackied
largely by the politicians of the world,
not the agricultural research community.

pushed into the less privilege 1 econiches
and poorer hunting sites. These

inequities in the potential productivity of
ecosystems (land) persist in agriculture
today. They are most evident in densely
populated countries where many

The agricultural chemicals and fertilizers
absolutely necessary to produce the

food required by the world’s people are
like medicine—and should be used with

agricultural families have been pushed
into marginal, semiarid lands where
survival is precarious and poverty is
glaring.

The spectacular successes of the new
wheat and rice seed/fertilizer
technologies have no doubt
overshadowed many social and
economic problems in the Third World.
In this sense, development efforts to
correct the serious inequalities found in
land tenure, and to redistribute more
equitably national means of production,
were probably set back. But it is now
well documented that resource-poor
tarmers—with only relatively brief lag
limes—adopted the new seed/fertilizer
technologies about as rapidly as
résource-privileged, large-scale farmers.
Given the lesser ability of small-scale
farmers to take risks, it was probably a
g0od thing that large-scale farmers were
the first to test the new technologies,
SInce they could afford to gamble more.

hile in proportional terms both groups
have benefited equally, obviously those
With more resources received greater
benefits in an absolute sense.

Certainiy, in those countries where
'eSource distribution is highly skewed
Z:g unequal, long-term economic growth
e social and pqlmcal _stabimy I not
andy to be systamed without political
'mbatleconomnc measures to redress such
thay ances. It is a problem, however,
e Science and technology is not well
apoli[:‘ped to handle. Plant species are
yield l;:a\..They cannot be coaxed to

. 0 times more on a small plot than
trag are capable of yielding on a larger

tof lang employing the same

1
€chnology. The redress of social

proper caution.

In more recent years, some members of
the environmental movement have also
become Green Revolution critics. The
thrust of these criticisms has a distinct
anti-technology bias that is often
combined with an idealized view of
peasant farming as a harmony between
man and nature. Arguments in this vein
often imagine conspiratorial relationships
between scientists and agricultural
chemical and machinery companies. We
are accused of trying to get Third World
farmers ‘’hooked’’ on energy-intensive
production technologies that are not
economically or environmentally
sustainable. Greater use of chemical
fertilizers, pesticides, herbicides, pump
irrigation systems, and farm machinery,
in their view, is inherently bad for the
Third World. As an alternative, the
virtues of more ‘‘organic’’ forms of
farming are advanced as the best way to
preserve the long-term viability of Third
World farmlands and farmers.

Perhaps the single most important factor
limiting crop vieids in the developing
world is soil infertility, due to either
natural pre-agricultural infertility,
extractive farming practices, or to
deficiencies of primary, secondary, and
minor elements brought on by more
intensive farming practices. The shrinking
of the per capita arable land base in
food-deficit, densely populated countries
has made it impossible to free land from
food crop cultivation for green manure
crop rotations to help restore soil fertility
organically. Fortunately, soil fertility can
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be effectively and safely restored through
the proper use cf the right kinds and
amount of cher cal fertilizer, according
to the requirem=nts of different crops,
soil types, and ~nvironments. Without
the restoration o* soil fertility, few
benefits will accrue from the use of
improved varieties and other more
productive cultural practices.

Some organic gardening enthusiasts
insist that the wide use of organic
tertilizer could satisfy all of our fertilizer
needs. This, however, is nonsense. The
amount of composted organic animal
manure (1.5% nitrogen on a dry weight
basis) that would be needed to produce
the 70 million metric tons of chemical
nitrogen used today would be about 4.7
billion tons—quite a dung heap and quite
an aroma-—were it available. This volume
of organic material is equal to twice the
weight of the world cereal production
and would require a three- to fourfold
increase in world animal production, with
all the additional grain and pasture feed
that such an increase would require.
Even now there are many areas of the
world where overgrazing is causing
serious erosion problems.

Moreover, we should not forget that,
less than a decade ago, many
doomsayers were preaching that the use
of scarce fossil fuels could not be
justified to produce nitrogenous fertilizer.
Rather, they insisted that the use of
legumes in crop rotations and the use of
organic fertilizers were the only
sustainable viable methods of
maintaining soil nitrogen fertility. Despite
these dire predictions, today there is a
glut of nitrogenous fertilizer on world
markets and real prices are lower than at
any time in the history of the chemical
fertilizer industry.

It is my beliet that agricultural chemicals
are absolutely essential to produce the
food that is necessary to feed today's
population of five billion, which is
increasing currently at the rate of 82
million per year. Lest | be misunderstood,
I would like to stress that agricultural
chemicals and fertilizers are absolutely
necessary to produce the food and fiber
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required by our world population, but
that they are like medicine, and should
be used with proper caution. There is no
way that the world can turn back the
time clock to the "“good old days’’ of the
early 1930s, when few agricultural
chemicals and little chemical fertilizer
was used—and when world population
stood at only two billion. Without
increased productivity, how could we
have provided the necessary food for the
three billion people that have been added
to the world population in the last half
century? | know of no alternative to the
path that we have taken.

This group of critics also leaves the
impression that the world is being
poisoned out of existence by the use of
agricultural chemicals. This opinion
defies the facts. The truth is that many
more people are living more enjoyable,
pleasant, and longer lives than peopie of
any previous generation. In 1900, life
expectancy at the time of birth in the
USA was 46 years for men and 48 years
for women. By 1940, life expectancy at
the time of birth had increased to 60.8
and 65.2 years for men and women,
respectively. By 1982, life expectancy at
birth had reached 70.8 years for men
and 78.2 years for women. And it is
continuing to increase.

The truth is that life for these elitist
critics seems to have become so
enjoyable that they would like to extend
it indefinitely while also enjoying the
vigor, enthusiasm, and health of youth.
They fail to realize that each species is
endowed with a biological time clock
that sets the maximum longevity for
each species. It is true that during the
past century better nutrition and
improvements in medical care, clothing,
and housing have collectively increased
the average life expectancy at birth
greatly. However, this does not imply
that the biological time clock, which
determines maximum absolute longevity
of Homo sapiens, has been reset or
increased significantly, if any. This

"unrealistic philosophy prevails because

those promoting it have forgotten the
basic fact that all that is born into this
world must sooner or later die and give
way to the next generation.



There is another group of critics wno
insist that foreign technical assistance
programs spawning ‘‘green revoluions’’
are destroying the markets for foc
exporting nations. This is a gross
oversimplification of facts. In the - rst
place, poor nations and poor peog = are
poor customers. For example, the rungry
food-deficit nations of Africa are today
largely agrarian subsistence econc™ies in
which 80 to 85% of the total population
are poor subsistence farmers with very
little if any purchasing power. The only
way they have of increasing their
purchasing power and standard ot living
18 t0 increase their agricultural

production, so that they have some
agricultural produce to sell, to begin to
bgy other products and, in the process,
join the money economies which will, in
ime, result in increased trade. Recent
trade data for US agricultural products
copﬁrm this fact. Those Third World
nations with strong growth rates in their
domestic agricultural sectors have also
had strong overall economic growth. It is
also these nations that have increased
their imports of US products, not the
Poor, stagnant, developing countries.

The growth that has occurred in human
Popuiation numbers during this century
Makes it impossible for us to turn back
the clock and use the less intensive
Production practices that were dominant
Oniy a century ago, when world
g?D:lanon was under two billion' and
mcgre expanses of land were available for
iive Sﬁed fopd pr_oduct_lonl. In a world of
agncuillon' in whlgh bringing new
becomtural Iandls into produ;tipn has
costly € increasingly more difficult and
'“creaéwf have no choupe bqt to
exist efand use mtensnchatnon on
can hag armlands. Su.ch intensification
Congs Ve adverse ehvuronmental
amerql::nces, but it doesn’t have to.
o earheran advocating that we go back
% oy Production systems, we should
techng, Scientific knovyledge to develop
DroduCqu-les that can increase
SUstair v Y @S well as ensure
dinability of production.

would be

|
remiss if | did n X
Concern ab d not express my

o out the growing menace of
Pulation monster which threatens

the future advancement of mankind on
many fronts. We who work on the food
production front, | believe, do have a
responsibility to warn the political,
religious, and educational leaders as well
as to educate the general public in all
countries, that producing more food and
fiber while protecting the environment
can, at best, be only a holding operation
while the population monster is being
tamed. In recent years, the ‘‘human
rights’’ issue has generated much -
interest and debate around the world. It
is a utopian issue and a noble goal to
work toward. Nevertheless, in the real
world, the attainment of human rights in
the fullest sense cannot be achieved as
long as hundreds of millions of poverty-
stricken people lack the basic necessities
for a decent, humane life.

It is impossible to turn back the clock
and use the less intensive production
practices of the last century.

| take issue with those who ignore the
growing threats of the population
monster, and speak glibly and
sanctimoniously about the "’right to life,"’
while ignoring the morality of the
“quality of life.”’ This only adds
confusion to this complex problem for
which a solution is imperative. Why does
mankind continue to irresponsibly and
inadvertently try to see how many
additional people can be ‘‘heaped’’ onto
the planet earth? Why do we continue to
apparently always believe that future,
newer, and better technologies will
expand the carrying capacity of our
planet, while, at the same time, assure
an improved standard of living for all? It
appears to me that we are behaving in a
most irrational and irresponsible manner.
Our behavior implies that when we can
no longer provide the good life for the
ever increasing number of people on the
planet earth, we will always be able, at
the appropriate time, to dispatch the
excess numbers to colonize beautiful,
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hospitable virgin planets in other solar
systems in outer space. Oh, were it 50
simple!

Maintaining CIMMYT's Vitality
CIMMYT exists tc help speed the
process of deveiooing improved maize
and wheat technologies in the Third
World. Therefore, the achievement of
wheat and maize oroductivity impacts on
farmers’ fields must be the uitimate
measure of the vaiue of the Center’s
work—as well as that of the CGIAR
system. Our assigned task is in the final
sense to alleviate hunger and human
misery, which we must never forget.
CIMMYT cannot afford—nor can national
program collaborators—to rest on past
laurels and achievements. We owe the
societies that support and depend upon
us a good return on their investment.

No matter how excellent and spectacular
the research done in one scientific
discipline, its application in isolation will
have little or no positive effect on crop
production.

| believe that the most efficient and
expeditious way to develop improved
technology is through an integrated
research approach. No matter how
excellent and spectacular is the research
that is done in one scientific discipline,
its application in isolation will have little
or no positive effect on crop production.
It is, of course, more comfortable to
stand and work in the shade of the tree
of one’s own discipline, but the forest is
made up of trees of many disciplines.
Consequently, what is also needed are a
few venturesome scientific leaders who
are comfortable and willing to work
across the shadows cast by trees of all
scientific disciplines in the forest, and
thereby produce a technology capable of
increasing the overall, sustainable muiti-
benefit productivity of the ‘‘forest.”” This
integration will become increasingly more
important in future years as we tackle
the problems of the marginal production
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environments as well as the more-
mntensively cultivated production
environments. A research approach is
required that recognizes and appreciates
the need to have teams of scientists with
different and complementary professional
skills, and who are sensitive to the broad
range of factors affecting productivity.
Unfortunately, effective scientific
integrators are a rare commodity.
Alithough | have been privileged to work
with a number of such persons in the
past, we need to identify, early in their
careers, more young scientists who have
these latent talents and provide them
with a broad background of experiences
so that they can become effective
catalysts for agricultural change and
progress.

Our friend and colleague, T.W. Schultz,
underscored the importance of the
organizationa! research structure in a
paper he delivered several years ago in
Chile. Permit me to quote his statement:

| am convinced that most working
scientists are research entrepreneurs.
But it is exceedingly difficult to devise
institutions to utilize this special talent
efficiently. Organization is necessary.
It too requires entrepreneurs. But
there is the ever present danger of
over-organization, of directing
research from the top, of requiring
working scientists to devote ever
more time to preparing reports to
“justify’’ the work they are doing,
and to treat research as if it were
some routine activity.... In the quest
for appropriations and research
grants, all too little attention is often
given to that scarce talent

which is the source of research
entrepreneurship. The convenient
assumption is that a highly organized
research institution firmly controlied
by an administrator will perform this
important function. But in fact a large
organization that is tightly controlled is
the death of creative research.

I would add a caveat to this statement.
Research, while a necessary condition

for improving food production, does not
automatically lead to more efficient food



production systems. | believe that we
have a professional and mora;
responsibility 1o see to it that nroven
research results are used to b«nefit
society. While we should be careful and
thorough in our research efforis, we
should not become overly tim:d. it is a
characteristic of science that the
perceptive researcher often sees the
answer before he has all the proof in
hand; sometimes, we should be willing
to push for the adoption of research
results, even though all of the jigsaw
pieces of the production puzzie are not
in place. That is where the creative
research integrator comes into the
picture.

CIMMYT's research has been largely
unfettered by restrictive bureaucratic and
political constraints, has been adequately
_funded, and is supported by an excellent
infrastructure of experiment stations,
Iabo;atories, and information and
administrative services. The Center has
also_had excellent collaboration with the
Mexican INIFAP/CIANO Wheat Research
Program and support from the Sonora
farmers’ organization (Patronato) that
helps to sponsor wheat research. This
environment has resulted in high levels
of motivation and commitment among
the staff. It has permitted scientists to
focus their energies on the research
agenda at hand and the resulting
Successes have given the agricultural
résearch profession greater credibility
8nd status in the Third World.

\c/\a/:lr:etl accept the fact that CIMMYT
grassor be involved extensively at the
researc?wo'ts level in production-oriented
vaile in the 10Q-plus countries it
eme? S 10 serve, it is essential that the
pos astaff view impacts on farmers’
iy Juc? the primary measure by which
Omamge_ the success of their research.
cep DrOwrth then prgducer is essential to
mamtaina:\am priorities on track and to
onemat e Center’s practical
mltvgatelon Moreqver, such contact
e S the erosive effects of the
; uen(c;us msututlonal viruses of
overspe;, l<‘)ve(soph'stication,
e alzauon,vand complacency.
viruses, which are widespread in

research institutions, are highly
contagious, lead to early ossification, and
are often lethal.

Center staff view results on farmers’
fields as the primary measure of the

success of their research.

And to the CIMMYT

Staff and Families

Briefly stated, our destiny as agricultural
scientists is to learn about the known, to
discover the unknown, and to
communicate our findings effectively.
Excellence in each of these elements is
essential to our individual and collective
success and for our work to benefit
humankind. The profession we have
chosen is not for the faint-hearted; it
requires involvement and it is a
demanding taskmaster; it cannot be
delegated very far. Nature often
manifests small differences in subtle
ways. She generally whispers rather than
speaks in a loud voice. This requires that
scientists maintain intimate, continuous,
personal contact with the research
program if they are to discern and
interpret the minor differences in the
complex biological systems with which
they are concerned. It requires travelling
extensively, often living under spartan
conditions, and involves long absences
from family and friends. At certain peak
work periods, 1t is necessary to ignore
the normal working hours of the clock,
as well as the normal working days of
the week, in order to complete the task
at hand. But there are, | believe,
gratifying compensations. As | reflect on
the adobe shack with the tar paper roof
in Chapingo where CIMMYT's
predecessor program was _launched 43
years ago, | am amazed at the collective
impact it, and the subsequent programs,
have had on the improvement in
agriculture, first in Mexico, and later in
many countries of the world. The road to
success has been difficult, sometimes
frustrating, and sometimes bumpy and
hard to negotitiate. But although the
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struggle to achieve the target has been
demanding, 1t has brought a better life to
untold milliors.

While CIMMYT's new training,
conference, and information building can
help to increase the effectiveness of the
Center’s work, the building is only a
means and not an end in itself. We must
ultimately judge our worth, not by the
facilities or budgetary resources that we
have, or by the number of iearned
papers we write, but by what we
contribute to the improvement of
agricultural productivity in
environmentally sustainable ways in the
Third World. | hope that your order of
priorities will always be aimed at the
important food production problems and
that you will not be distracted by the
pursuit of illusory academic butterflies.

| feel flattered to have this magnificent
building named in my honor. However, |
am a realist rather than a sentimentalist.
| know that memories are short and that
names, whether embossed in bronze or
stone, soon fade and become obscure, if
not meaningless. For the past four
decades | have been privileged to carry
forward, to many parts of the world, the
torch which was lit to guide my way by
the late Drs. E.C. Stakman and J.G.
Harrar. This torch was to foster
agricultural research, extension, and
production and it has been fueled by the
education, broad experience, motivation,
enthusiasm, and wisdom that these
legendary scientific figures gave me.

It is my hope that in this new building
new torches will be lit and carried
forward by a new generation of scientists
to continue the worldwide crusade
against hunger, human misery, and
ignorance. Moreover, it is my hope that
sometime in the future there will have
emerged through the portals of this new
edifice an individual—who studied and
worked here as a young maize or wheat
trainee, a predoctoral or postdoctorai
feliow, a visiting scientist, or a staff
member—who goes on to win the newly
established World Food Prize.
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| have struggled for fifteen years to find
a sponsor to establish such a prestigious
prize for agriculture and food. In May of
1986, this dream became reality when
General Foods, Inc. announced the
establishment of a World Food Prize,
equivalent in monetary value to a Nobel
Prize, which will be awarded annually,
beginning in 1987, to an individual
whose work has made the greatest
impact on the improvement in quantity,
quality, or availability of food. The prize
can be awarded for outstanding
contributions to any links of the food
chain.

In closing | want to express my gratitude
to the hundreds of scientific collaborators
and friends worldwidé that | have _had
the pleasure of knowing and working
with over the past four decades. Without
your collaboration, littie could have

been accomplished in agricultural
improvement. Forty years ago,
international cooperation in agricultural
research was nonexistent, whereas today
it contributes greatly to improving the
efficiency and production of food
worldwide. Even so, | believe
cooperation in agricultural research must
be strengthened and expanded if we are
to stay ahead of the population monster.

To all of you from many countries where
| have worked under the handicap of not
being able to speak to you in your
mother tongue, or, because of ignorance
on my part, have committed cultural
errors—| ask your forgiveness. Without
exception, despite all of my limitations,
you have made me feel at home in your
countries. Many thanks. And finally, to
my many Mexican friends who have
provided me a second home, in which |
have spent much more than half of my
life, happily working with your scientists,
technicians, educators, government
officials, and farmers—please accept my
most heartfelt thanks.

Finally, may God bless and speed you,
the CIMMYT staff, in your important
work, which is vital to the well-being of
mankind, to the survival of civilization,
and to the continued progress of Homo
sapiens.
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