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It is with genuwine pleasure that I meet with you to engage in

-

a common inguiry into one of the problems of greatest mowent confronting
not only this country but the free world today. I accepted this invita-

tion with, I fear, more enthusiasm than wisdcm, because I had not at that
2 2> J

time examined the assignwent. Ius title -- "Altering the Variables of

the Food.Supply-Demand Situation" -~ is frightening enough in itself.

The elafoyation of what 1s supposed to be covered under that title is
even vorse; I quote as follows: ' "A discussion oP the vax riables in food
sunply, population growth, and food demand; existing ecoromlc, cultural
and pol1uﬂcal restraints on agricultural improvement, synchetic food
production and population control; which variables can and should be

varied; what is the potential oublcook and return from varying different

¥ Dr., Erven J. Long, Associate Assistant Administretor for Technical
Cooperation and Resezvrch, Agency for International Development,

Wasﬁington, O, C, Vievs expressed herein are those of the author and

not necessarily those of Lhe Agsney for International Develcpment.
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variables of the set; what are the time lags and what potential contri-
. , -
butions can each make in the short run and in the long run," I summarize

this assignment as being that of covering everything else digcussed atb

the conference, or 'solving the world food problem in one easy lesson,"

The - correspondence from the conference sponsors uses such words ~

" Yimmense,'

1

bt

" as "formidable, and if I am not ﬁrong in ﬁ&‘recollection, T
“"Smpossible.” This is of course the basic point. Tt is clear that-%he
people who put the program together, having Tirst broken the subject of
the conference vp into discrete, manageable pieces and assigned them to
persons competent ép han@le these topiés, felt it necessary to devote g
little time toilooking at the problem in its énfirety, to insure that it
be reflected upon in its full complexity. My job is to provide a little
time-break to permit such mrtual reflection. I am happy that my instruc-
tions are that my comments should be subjective; rather than aﬁy attembt
at a formula for putting these many pileces £ogether. In all seriousngss,
I believe it is perheps useful to caﬁch our breath for a while, to feflect'
upon some of the interrelations among the elements of the world food
supply-~demand situation, and e;pecially‘to %ry to get as much perspective
as Qossible. I shall make no attempf at systeﬁatic exposition of the
i?terrelations aﬁon%.thgse variables;. I Will.éﬁtempt by'anecéote and
commen%ary to s%iﬁulate somewhat our mutual thought processes as we look-

at this probleﬁ in its full complexit&.

First of all, I wish to make very clear thet nous of my state-

ments should be misinterpreted to mean that T do not share Tully the

concern that the world is indeed in z tight situztion with respesct to
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food production, one which is 1ikeiy 0 become much worse before it is
betﬁer, an@ one which should occupy our full concern and effort. I can
say this with clear conscience 5ecause for a substantial time T did .as
much gé perhaps anyone.in myhAgency té try to draw attention to the
lagging agricultural developrenc in the less develo;ed countries and the
food productiop problem which was enyeloﬁing us. I also particiﬁéted in
some of the efforis at the prognoses to which i shall be reterring. I
wish to emphasize, therefore, that i am iq no way retfeating from-gp
contradicting the basic premises underlying this cogfefence: that we
mst give agriculturél development in the less developed countrieé the
highest possible priority consistent with other objectives. It is against

) this backdrop-that all m& foilowing remarks are %o be interpreted. .

'

IT

-

I should like first to comment a bit upon the prognosis itself,
Projections of’future-world food supply-demand prospacts are necessary;
planning cannot proceed without thém. Although the many sets of projec—
tions have been mede by honest and competent people, the crystal ball they .
have had to look into is by no means clear. ?hough competently done with
best knowledge available, these projections are extremely fraught with
potentialities for wide margins of error for three very fundamental

reasocis.

(ﬁ' Pirst: The data base in most of the countries, by common consent,
N oo
is really quite fragile. TIf we exclude a relativel& smal1l hendful of

countries, data are far from adeduabe to deseribe even past trends with

)
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“any degree of accuracy, especially when the significance of long and

short cycles in weather and the effects of various aberrations, both in
real conditions gnd in the processes bf which they axre reported; ara
considered.

.Second:. Predictions of fubure deficits depend upon margings

tween estimated growth rates of demand and of supply; }ather small

errors of estimabe of either enormously affect the margin which &gscribes
the deficit. Noxr are the factors which may_determine these grow%ﬁz?ates
well understood nor factually documented. - i f"

Tn historical torms, about all we can say is thab the most
complete purification yet made of the data for those less developed
countries for which the data merit analysis, indicates That, during the

1948.63 period, in 21 of the 26 countries food production increased

- substantially faster than their popwvlations. From 1955 to 1963, popula~

tion increases exceeded food production growth in .only two of the

-

26 countries.t It is important, however, that in many countries the

"

margins were narrowing and the lines may have crossed by now. Further-

moxre, population growth is only one of the two major components of the

demand, the other being the effects of increased income., On this latter,
we can only make assumpbions regarding future grow%h rates in totgl
incomwe, and we have very little reliaﬁle'evidence on the income elastici-
ties of demand for food in the less developed- countries. In many,
perhafs most of them, inadequate dietary-leveis may well be more a result

Y

of the general lack of effective demand then of supply -- i.e., the agri-

-

culfure sector mey well provide about what pressnt income levals and
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A third major difficulty in eSu_matlrc world food supply-demand
prospects is the problem of how to treat population growth in the analysis.
Vlrtua_ly all the analyses I have seen or engaged in treat populatﬂon

growth 31mp1y as an exogenous variable Worklpg only on the demand side.

This treatment is probably analytically adegusgle for such countries as

India and Pakistan, But in an aualybical context adequite to deal with
the entire less developed world, population growth relates to the food
supply-demand equation in a more complex way. As you know, there hé;
been a very stimiating book written reéenﬁly which advances the case
that population pressure is a necessary condition for stlmulaui g growth
in food suppl; .2 Although this case is over-stated by the author, it
has its points of relevance and might, if properly introduced imbo our
gnalyses, substantislly al ter our 1ona—range prognoéls for certaln
countries.

Population growth may indeed, for a veriety of reasons, be

positivély related to food suﬁply in the 1ong run in several countries. -
~

There are countries with undeveloped frontiers awaiting sufficient popula-
tion pressure to force their development, and which may, when developed,
be more efficient in use of resources than the lands presently settled.

This was, of course, the character of our country's growth in the early

stages. A sorewnat more gubile but essentially similar gituatlon exists

in those couniries where the tenure systems result in extremely

N -
n

inefficient use orf land resources. These are countries in which most

Qof the land is owned by a relatively few families whose economic and

b

social motivabions are such as Lo reswli in very non-insensive land use.
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Tﬁough there are undoubtedly more effective and,direct means of
intensifying land use, sheer population preésuré-will probably be';
primary motive factor in forecing such adjustments. Then there 1s also
“the basic problem of scale in ferms of ﬁati&nal identitf and coﬁpeéence,
vhich is very difficuls ﬁo analyze or even to describe, but which is
nonetheless significant %o the fuiture of several of-the sparsely'sétfled
land sreas of the worid. ]
T would like to dwell a moment on this general point. Tt is

an impressive fact to me thal the Congo -- that ig;‘the old Belgian i
Congo -~ is about three-fourths the size of India, and has natural
resources probably not greatly different in the aggregate f?om Tndia,
thovgh thgﬁ aré certainly not as fully exploited nor developed. It
malntains a population of around 15 miliion as.égaiﬁst the rearly

590 million of India. The same lack of population concentratlon charac-
terizes -other areag of Africa and.iatin Awerics. One can look at tﬂis

as a description of the enormous population pressurs on resources in
India; but one can also 1oo£ at the reverse side oé the fel&tionshi :
Indis ahﬁ Pakistan popuwlations, which together exceed the combined
populations of Afriéa and Latin America,'aré'almost adeéu;tely fed by

an area not mich bigger than the bohgo and one other medium size country
‘of Africa or Latin America. The significénce of thié is that, depending:
upon our pergpective, we may Llook upon-the less develéped world as
extrerely over~populated or as 1argely'emp£y; Also, T believe that a
case could be made that (1) a very substantial part of the increased food
proéduction in the less develoved countries duriné “the last decada has

come irom culitivation of new landéS, and that (2) Increases in svarage

[
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‘yields per-acre, wnere they have occurred, have geen largely in heavily‘
populéted, sﬁall;farm.countries. If so, this poses some Interesting
questions about our population-food supply anélysisi In summatvion,
though the basic "race between population énd food supply® analysis in
whieh all of us have engsged ié genuinely rélevant'and significént,
tﬁere may well bé areas in which the ancient Tarm proverb'still_has

relevance «- that "every new mouth brings two hands with it."

I1T

k4

So much for prognostication. I would like now to comment on
the interrelations ﬁmong some of the many variables in the world food

supply-demand equation, I would introduce this by,relatiﬁg Max Millikin's

-

=

comments to the Execubive Stvaff of A.I.D. when hée was discussing his
experience in leading éhe six weeks 1964 MIT seminar on increasing world
food supplies.h' Max iﬁdicated that each of the very distinguished people
from different professional, subdivisions of ;griculiure wended to think
of his own particular Tield as holding within it the essential ansﬁer'to
the world food supply pl;oblem.. Fertilizer specialists felt that the
answer would be Ffound primarilf in increased fertilizer productioil. Pléﬁt
) breeders‘represented that the problem would be solved by‘imp;oved plant

varietles, The eccnomists felt that the answer lay in improving economic

policiés and wmore efficlent alloca%ion of resources. Water speciélists
would rely on a fuller and bebtter utilization of the world's water
reséurCeé; éﬁc., ete, Max said that whet he camre to realize was that
they were all right, I Tock this {0 mean not only that each of these

variables has an important concribution to mweks, but that in certain

~ 7 . ¢

(9]
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gpecific cases any one might be the esseptial.;a;iaﬁle. Furthermore,
the interrelafions among these variables in the set is so 111 understood ’
that a good case can be made by any subject speclalist for the primacy
of that wvariable for whieh he has an enthusiasm. Fach of us is likely

to be a devotee of one or more variable., I rsonally, have a strong’
J - 2

pre-disposition toward the principle which L borrow from Howard ﬁeers -

that "the clrcumstance determines the case." - ' :

P

There are also advocates for the premise thet a given set of
variables is tied togeﬁher in some immuitable fashion and in very rigid
relstionships -~ much as arethydrogen and oxygen in the making of water.
Underlying this argoment is, of course, a lot of truth. Economists will
recognize it as, essentlally, a variant of the.sﬁngle factor £he§is.

A refinement of this argument is that the re%urns to whét the agronomists
have cgmé to call the "interactions" among the variables are-in all cases
so wmuch higher than to the individual varisbles themselves that programs
st work simulﬁaneous}y cn the system as é whole, I shouwld like to
appeal for a great deal of intensive ipvestigations, in given situatiouns,
" of the actual substitution and complementarity relationships among these
various varlables, %o use old fashioned terms, I believe there are
gndoubtedly many situations within which ;t is éasy to overlook the
enormous poventialities of working on ore or “two variabies and the equally -
enormous handicaps and complexities iﬁtroducedﬁby trying to move them 211
forward in lock step.,- Particularly is this true in shoit—fun development
activities as distinetv from long—raﬁée institution-building programs.

e - P . 3

Faqually, omissiocn of a2 %@y variable in a given situation can render
J 2 o


jharold
Rectangle

jharold
Rectangle


- - - - -
- - r 9 - - . . -

investments of energy or resources on the othe¥ variables ineffective
or, at best, inefficient. ' _ S
There 1s a systems relationship among the many variables in

agriculfure, In one_sense; almost all elements of the universe, both

-

human and physical, are tied together in this developmeﬁt process. This
1s not the same thing by any means, howvever, as the proposition thalt ell

of these varisbles are, everywhere, of equal importance, or thal they -

must or can all be changed to effect development. 7z -

-

I was Impressed, Tor exemple, at the conclusions of a gimple
analysis T mede in India of yield responses té fertilizgr; Indian
experiment stetion fertilization research is drawn up after the pattern
of similar expériments in our.pwn couniry, and showé the same genéral p, -
pattern of diﬁinishing ﬁarginal résponSe fun;tions. But an analysis of .
the réspon3e to fertilizer from trials on cultiyatorg' fieids, indicates

an increasing merginal rabte off return to fertilizer well beyond the

fertilizéiion rates recommsnded by the Sitates -- vhich are in turn far
LN ) . -
beyond'the rates of normal farmer practice. I would like to dwell on
this Just & moment for clerification. The amount of Fertilizer now used
in Indis would provide something like four lbs. of plant nutrient per
cultivated acre in the country, although obviously those farmers who use
fertilizer apply it at substantially heévier rateé. Tesﬁs'were carried
outb ;n eight states on many thousands of individual farms at three levels
of fertilization ~- a zero level, thé level ?ecommended by the particular
state for the crop in question, and 150 percent of that recommended level.
At every single test srea (for irrigated whezt, unirrigated whead, and

-

Tor rice) the vaturns -=r pound of Zervilizer was much heavier for the
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50 perceﬁt above fﬁe recommended level than Tor the” recomended level
when measured against the zero point. On the average, returns were
50 percent greater for the second than for the first segment of
"the curve" -- nearly 90 percent higﬁer for rice. The significance of
this increasing marginal returns, if this evidence can be trusted, cén
be appreciated when one realizes that these "recommended"levels of )
fertilization are about ten fimes the present average level of Igrtilizer
avallabilities per crop acre in India, This suggests the truly enormous
potentiality of increasing yields in India from the application of
fertilizer at rates reaching far beyond those in sight from exisbing or
proposed fertilizer production and iwport levels.5 ,

The experience of the Uﬁiversity of Tennesseg Tesm in recent
years in encouraging the farmers of Mysore State to ferti;ize the millet
which is its ataple food crop indicates a similar responsiveness to the
application of fertilizer. It is quite clear that production rates per
acre can be increased three- or four-fold with fertilizer glone In ‘
gverage years and that the proportionate differential is even higher in
drought years.

To look at a different input, research that I‘personally
started in South India indicates that a truly efficient reallocation of

the water resource aslone could effect aggregete increazses in the maéni—
tude of %00 or 500 percent in total food production in that state, if
the institubtional, legal and other obstacles could be solved. Capital
requirements, in this case, would be modest. Analysis of the actual

farmer experiences indicates that the amount of water wasted6 on g

“typical acre of rice could provide nscessary supplemental irrigacion
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for enough other crop lands to increase theif production by at least

four or five times the amount produced on the acre of rice itself --

-
Y

with no loss in rice production.

- -

N Y
There are other comntries in which hostile economic policies

appear %o be the primary obstacle to econmomic growsh of the agriculture

. -

sector. In scome cases, the removal of a few specific inhibiting policies

might cause agriculture %o spurd fqrward. In others, thoroughgoing‘
policy overhéul and specific price support programs may be necessary to
create the kind of economic environment conducive‘to rapid increases in.
agricultura) production. In others, pc;litical stability. is the key
variable in the set. h

In still other countries, phenomenal increases in total yieids

could be achieved by the.development, throﬁgh continuous ;esearch of high-
yielding varieties'properly rrotected from the hazards peculigr t0o the
country and adapted to the climate, soils and other local conditions.

Dr. MOsemén has spoken fully on this point already, so I shall not
emphasize it further. ) -

I mention the possibilities of concentrating on sinéle Tactors
not to prove the point that single factor approaches zre préper Tor most
circumstances, but rather to keep perspective on the fundamental under-
lying realivy. ZEvery country and every situation has its ovn unigue

character. Each investment bhas its opportumity cost, that which must

be foregone because of its cost. Different factors are significant

e

n

different degrees -- in a range from zero up ~-- in different situations.

A rigid systems apovroach azpplied in ¥he same way in each country vould

b
h

1

inevitably result in an inefficient use oY The resources or that couniry,

[
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and of our assistance as well, in exactly thersame way that over--
investment in a single factor predestines inefficiency.
The margins we are working with are so high in terms of

potential response to the r right combination of inputs, and the magnitude

'of the inputs that can be brought to bear on the problém‘is.so small in
relation to the total need, that the correct combination of inputs is
all;importanﬁ. If I am feaful of-anything in our "war on hunger," it is
that because of the dearth of physical reéearch data and economic analysis
the sense of crisis we are Teeling msy lead us and the less developed
countriés to make investments with insufficient amalytical attention to
the payoff potemtials from alternative patterns of programs and invest-
ments. For example, I have indicated under Indian conditions what I feel

to be the tremendous short-range potentialities from increased fertilizer

use alone. This gives some sense oif the qpportunities that lie ahead
rapidly to increase Indlan food production if adequaie resoﬁrces are
applied. However, it would be both foolhardy and dangerous to buil& the
food production progrémﬁo% India entirely on fertilization'withoﬁt adequatbe
attention to other variables. Dr., Moseman hag mentioneq the physical and
biological hazards of proceeding without an adequate, continuous research
program to provide Thé necessary science and technology. I wouid like‘to

emphasize the economic aspect. I should imagine that if we had the
evidence around which to make such an analysis, we would find that the
proper combinztion of fertilizer and new technology would result in much

greater returns per unit investment eveh than those I have indicaied might

be possible from fertilizer aloxs. AT lovw or zero levels of fertilizagvion,
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indigenous varieties might compete well with the new, higher yielding

varieties. Al what level of fertilization and cultural practice do these
: )
higher yielding verieties utilize fertilizer more effectively? These

basic physical relavionships are not neaély well enough documented at this

~
-

time to provide a basis for even crude calculations of optimum economic

ey
iy

input ratios, pgrtially because, for most less developed countries, the
adapted varieties and other embodiments of new technology do not exist
to be measured. Furthermore, countries never move forward by moving the

averages, Individual farmers lead the way, and many of those farmers are

already applying fertiliZer at a level vhere present varieties are not

efficient.

- Fiﬁﬁlly, the problem of éetting these production increasin
inputs actually introduced into farming practice'muét bg.introduced into
our calculus. I have become much impressed of late with the fact that
farm people in the less developed countries, and probably in our own,'d6
not adopt new practices primarily because they are told by some expert
that they should do‘so. ‘NEither are they influenced primarily by a demon-
stration plot or trial on their own field, or some other such thing which
ghows them mwerely how much largér yields they can get per acre, Really
ﬁowerful communicgtion takes place only when_a cultivator who has been
persuaded through some device or another to invest his own money in
improving his farming practice makes a really impressive profit from
doing so. If this experiment pays off, and his 100 dollars, rupees, or

whatever investment gives him 400 in return, his neighbor will get the

nnovation the next time around.

|

point and be 2 very willing candidate for

Ak
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The significance of this is that the communicafion process by which hew
technology and new methods of Tarming are communicated throughout a
society probably works much faster and more effectively from a few farmers

who make a killing by putting together the complete set of necessary inputs

-
v

and practices than from a large number who make a little profit from small
or from single-factor investments. tated more simply, one farmer who
doubles his income is probably a much more effective agent of change than .

are ten Tarmers who increase their incomes by ten percent, or 100 who

increase theirs by one percent. Such de Tacto experiences are much more

effective for communication than exhortation of the villagers by extension
workers on the presumed benefits to be achieved from one or two changed
practices or modest investments, Thus it is very important that we exploit

fully the possibilities of dramatic increases in income from a cluster of

KA

=
' .

Another point of perspective might be called for on vhe problem
of institutionsl adsptation. Dr. Moseman's paper emphasizes the need for
adaptive research to fring our science gnd technology to the point of
genuine felevance and usefulness in the less developed countries. As he
makes ciear, it is best that we start from the assumption that our knowledge,
and the embodiment of that knowledge in specific plant materials and
machinery, etc., is only indireétly, not directly, relevant and useful in
the climatic and economic situations characterizing a given less developed
couniry. The seme thinz is true of their institutional requirvemsnis. I

.

do not have time here %o develop this thesis. But it is my strong,
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ﬁersonal COHVWCtWOn that by and large the less developed couniries do
require very substantial institutional transformation if they are to
achieve agricultural development.' Their existing institutions were
sinply evolved for different purposes and will not, by and large,
accomplish this new objec%ive. Hovever, it is equally true that our
Ingtitutions will not £it their needs. Something much more profound is
needed than either of the iwo extremes of g minor'tinkering with and
slight modification of their existing institutions, or a direct trans-
plantation of our institutions into their foreign soil. What is ngeded
is an adaﬁtation to-the conditions of the given country of precisely the
same kind required for our hybrid corn or high-yielding wheat varieties.

This institutional development has to be built up through

.
3

adaptive resesrch in exactly the same way that plant varieties or animal

strains and breeds must be evolved, situs. There are doubtless under-

Yying priveiples with respect to Institutional organizations which are

relevant, just as ﬁhere are Iin the sciences. I would assume that certain
~
princ;ples about the proper interrelationships among knowledge-developling
and knowledgewdisseminaiing processes, such aé iYlustrated best ﬁ& our
land-grant college sysiem experience, are of this type. At this level of
ﬁrinciéle and theory we have a good deal to work with -- but very litfle
to apply directly. Our eredit institutions, Tor example, have been
tailored through a long history to serve our peculiar needs, and heve
been modified in substance and approach as our problems and needs have
‘changed from decade %o decade. Carelessly transblanted and substituted
for existing arrangements, hesa may do more hexm than good in specific

cases, Jjust as a vransplanted wheat variety may £all prey To an ind

R

x
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a
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disease; but the basic principles having to do %ith deﬁelopment.of
effective instruments for cgpital formation and disbursemént to increase
productivity and enmhance individual Tarmer effectiveness'have genuine
relevance o virtually ell less developed countries ii they can be
proparly tooled intoltﬁeir physical, political and institutional realitiés.‘
‘ The entire U. 8. aid effort to this point has necessarﬁly been
- bﬁil% largely upon the premise that the transferencé of capitél resourcés
on the one hand and knowledge on the other, if properly linked togetg;r,
could bring forth agricultural development abroad. The amount of caﬁital
resources available féf thié is obviousiy limited. More seriously
1limiting, however, is the fact that The knowledge we have to %ransfer is
not rea&y—maée,.Qeady to go, and useful ipfmos§ less developed countries.
This processvéf transference must be trangformed into a process of
éevelobing ney knowlédge throvgh joint endeavors with host countxry
scientists gnd institutions. This is true whether it be scientific
knowledge, economic knowledge, or instituitional knowledge: Since I am .
an economist, by training énd by bilas, and the subject of my assigment
centers in ecﬁnomics, T make my-plea largely thaﬁ.eéonomists actually
get with, in every way they can, the hard gnalytical requirements of
_developing, step by step, the building blocks oé knowiledge necegsary to-
épeed the agricultural development process on its way. These building
blocks will not be Tabricated from afer, but b@ilt in the countries
themselves. I have little confidence in analysis by remote conirol.

I must say in all seriousness that I feel that there is relatively litile

really good scholershic in the asrea we are addressing; e have invested
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ver& littie in such scholarship. It is difficult to dé._ People are
scarce. And we, as a coumiry, have aliocated-only e minubte portion of
our Tinancial, human and scientific resources to this effort. Some
thumbnail calculations.I have made wouid indicate that perhaps not more
than one or two percént of American professional manpcower in agricﬁlture
has been allocated to stréngthening the agriculturelgectors of the less
developed countries. This is far too mﬁdest an ailocatioﬁ in our own
best long-range and shorit-range national interests. ) . - .
Through our assistance programs we have been helping the less
developed countries bﬁild %heir institutional foundations. I mean the
foundations literally -- the hard, slow—mbving work beneath the ground.
Have you ever n&ticéd a building project, how i£ seems to take fbrever
to complete the part below the ground, to get the hole dug, the forms
laid, the concrete poﬁred? This is wvhal{ we have been engaged in in most
countries-up to this time. Then, when the foundation is compleved, the
buildiﬁg seems to shoot up overnight., It doesn't have all the glossy
finishes, but 1t takes ité form and its suﬁstance, and declarés to the
1-w0r1d-what it intends to be. This always seems dramatvic when iy happens.
It is my belie? that the agricultural dévélopmént of many countries may
well be.standing at the edge of this stage by virtue of the Tfoundation-
building work which we and they havé been doing together these last ten
fo fifteen yéars. Tﬂep, of course, after the building has taken its’
“basic .f‘oz'mJ thefe Seems to be an interminable process-of putting on the

Tinighing touches., This last step will not -be importantly our concern.

1]

We will watch it as an interested neighbor, and hers and there psrhays

m

.lend a helpiul hend, vul we will not have vo assume a major responsibility.

Several countries vwith vhich vwe have worked ere, happily, in this non-
dependent stage nov.

. . . e - .- - - -
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If we put adeguate resources into the effort in the years
inmediately'ahéad, ve may be astoundéd gt how fast the agriéﬁiﬁural
development structure rises from the foundétions we have bgen working on
50 hard these years. ‘But it is important that Wé put in the righﬁ kinds

> D

of resources. Food assistance serves a different kind of need. Technical
assistance of the extenéion type in the literal sense, which takes ouxr
knowledge and spreads it around, is not of this type either -- because

the job that must be done is to develop within the individual countries

an engine by which k@owledge of science aid knowledge of practice is
continuously produced and made functional. This requires our scientific
brains; not the practitioners of agriculture but the practitioners of the
science of ggriculture, It is hoped that we as a_peoplé have the wisdom,
the courage and the personal commitment to put an adeguate amount of the

right kinds of resources into the effort, to the end that the many
unhappy prognoses Wiil be proved wrong by the very dynamics which thosé
prognoses have setv in motion. 'Thié is the challenge, the intellectual
burden and ﬁﬁe moral responsibility or tﬁis generation of zgriculturists
in ouwxr society.

The Agricultural Eégnomist's task in this effort is not a simple
one. Not only mus% he develop understaéding and analytical techaigues by
which to reveal the physical relations among all the variables necessary
o p;ovide a basis for sound investment decisions; he must develop also
the ability to analyze the causal felgiionships of these investmants to
the process of echanging Those very variables themselves. The meaningful

economic allocation problem is not, in the context of economic develon~

ment, a simple bevter z2llccation under conditions of given resources,
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given technology, and given state or the arts, but that of using allocative

decisions as the instrument for optimizing their development -- individually

and in relation to each other. Stated differently, it is not primarily a

.

better orchestration of present production funétions, but determining-
that pattern of investments of energy and resources which, through time,

will provide optimum changes of the production rfunctions themselves. In

S

fact, in the very long-run definition relevant for economic development

v

theory, resources, technology, and the state of the arts turn out to be
the same thing. Far from being the glvens which the economist must-accept
as independent, exogenous féctors, they are the very dependent variables

which his analysis must be designed to change in accordance with groswrth

maxinizing criteria. Neither existing theory nor physiesl data are well

. L]

equipped to provide him the answers.

In making this same general point in a paper which’I gave some
14 years ago, I stated that the only definition of resourceé relevant for,‘
the long»ruﬁ is the ability of the human mind to manipulste mankind's

- . h
environmeﬁt ©to its own ends.8 The problem.which_this conference 1is

addressing truly challenges a1l that the buman mind in its total-insti-

tutionalized character can deliver.
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"Changes in Agriculiure in 27 Developing Nations.” TForeign
Agriculiural Economic Report No. 27, Economic Research "Service,
USDA. (Report is the result of an A_D~¢1nanced UsSDA research
project. )

Esther Boserup: The Gonditi ns of Agriculiural Growoh: The
Eeonomics of Agrarian Change Under Population Pressure; London,
George Allen and Unwin, 1905 ] .

v

b

The rerferenced USDA study would sucgest that agr1cul tural output
increases resulted more from expanded crop acreage than from
output pexr acre in half the less developsd counitries studied -~
including, 1nueresb1ng7y enough, both India and Pgkistan.

Conference on Productvivity and Tunovation in Agriculture in
the Underdeveloped Countries, Dedham, Mass.,‘196h. Policies
for Promoting Agricultural Develovment., Report of a Conference
...held at the Massachusetds Instituite of Technology...Inter-
national Studies, M.I.T., 1965. 361 p. Comments reproduced
here with his .concurrence.

Analysis reported in unpublished ms. "Some economic hypotheses
from Indian fertilizer demonstrations,” data from Report of

Results of Fertilizer Demonstrabtions in India, Indian Council
of Agriculdural Research, Govermment of India. ’

"Wasted" defined as that in xcess of needs for maximum yields
PEr acre. ..

I have tried %o do so in my paper, "Tnstitutional Factors
Limiting Progress in the Less Developed Countries,” in °
Agricultural Sciences for the Developing Nations,
Publication No. T6 of ithe Awerican Association for the
Advancement of Science, Washinghon, D, ., 196k,

=

"Some Theoreticel Issves in Economic Development," December 1952,
Journal of Farm Economics, pp, T23-T733.
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