






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































576 CAPITAL SUPPLY AND FAMILY FARMS 

such as buildings and equipment, is obsolete for these purposes of con­
solidation and farm improvement. Frequently, the persons migrating to 
industry or out of the region are those with the most capital and ability 
for making the transformations required. 

Credit for transformation purposes necessarily should be broken far 
from the equity traditions of the past. In contrast to the historic phi­
losophy of loans under FSA and FHA, credit supplied should have more 
the goal of developing a self-generating commercial operation, rather 
than a smaller-scale owner unit, capable only of generating income on 
the lower edge of comfort. To retain too many farms of the latter scale 
in the transformation of agriculture can only lead to family incomes 
which are inadequate when put to the test of economic progress and of 
opportunities for youth which fall short of their capacities. Notwith­
standing these needs, transformation of the low-income sector of agricul­
ture requires an extended time period and an integration of credit and 
educational services. 

As pointed out in Chapter 5, technical knowledge and capital do serve 
as substitutes over a limited range of the isoquant map.6 But over a wide 
range of combinations they are technical complements. These combina­
tions perhaps best explain the fact that extension services historically 
worked with high-capital farmers-those who thus could profit most 
from the technical information retailed, as well as being the most "re­
ceptive audience." 

Transformation of low-income farm areas to substantial commercial 
operations requires that a larger supply of both capital and management 
aids be made available and effective for operators who will and should 
remain in the industry. There are, of course, older operators of low­
income areas who are potential neither in migration or greatly increased 
tempo in farm operation and whose utility would be lowered if they 
were forced into either. The attack on poverty structure through an ex­
tended mix of capital and management inputs must be directed largely 
at current and upcoming operators who have promise of managers; with 
other considerations in equity for those who must, unfortunately, remain 
underemployed in agriculture as the selected element of a set of low 
caliber opportunities. 

Precedent for this operation does exist in the farm and home planning 
activities of the extension services, and the credit programs of the FHA. 
Unfortunately, however, either is inadequate by itself. Summed, they 
do not quite provide the aggregate of capital and management inputs 
required for the transformation. The educational aids are not now in­
tensive enough and the credit constraints are still too rigid to allow rapid 
transformation to more effective commercial farm operations. A sizeable 
injection of capital is needed in these concentrated low-income areas, 
whether the goal be one of greater utilization of resources for national 

8 For other points in this complementarity, see Earl 0. Heady, "Basic Logic in Farm and 
Home Planning in Exten,;ion Education," Jour. Farm Econ., Vol. 38. 
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progress goals or for providing greater opportunity for the people repre­
sented. Capital is needed first in training and transfer of surplus labor 
to nonfarm activity. Next it is needed to provide the managerial aids and 
capital necessary for development of larger commercial farm operations. 
The second is undesirable without the first, since families are otherwise 
displaced from farms without a promising alternative. The first is un­
sufficient by itself, because it only leaves a void in land and families, 
with lack of necessary capital to tie them together in a productive man­
ner. 

PARTICULAR CAPITAL PROBLEMS UNDER CHANGE 

In a highly developed economy such as the U.S., further economic 
growth gives rise to capital problems in two particular sectors of agricul­
ture. One is in the poverty sector mentioned above. With capital accumu­
lation, or the equity base which provides the maximum restraint in sup­
ply of investment funds, coming predominantly from savings of farm 
households, local industrialization and out-migration are not the full solu­
tion to the farm low-income problem. These developments do not place 
investment funds in the hands of remaining farmers in order that they 
can enlarge their farms and acquire the physical capital items necessary 
for efficiency of the farm firm and increased income to the household. 
Savings and household equity do not provide a sufficient base for the 
large investment required if farm consolidation is to extend to a level 
allowing elimination of underemployed labor even for a large number of 
commercial farms. 

The other problem sector is that of areas where major shifts have to 
be made in the pattern of production in conformance with economic 
development and regional advantages. Regional adjustments from an­
nual crops to grass and forestry, such as those discussed in Chapters 7 
and 14 stand to lessen the demand for capital within the confines of the 
locations mentioned. Agriculture becomes less intensive in its use of 
capital in these regions, just as it uses more in other regions where devel­
opmental forces lead to greater physical inputs and output. With eco­
nomic variables free in the market for a decade, America would see some 
of both: regions with declining comparative advantage, and supply func­
tions relatively higher in the price-quantity plane, using a smaller 
aggregate of capital; regions favored by the obverse of these conditions 
and in favorable space orientation to realize higher derived demand for 
annual crops and fruits and growing populations using more. 

But even in regions of contracting agriculture, decline in aggregate 
capital does not lessen the pressure for investment funds by the in­
dividual farm. This is true because shift among crops such as small 
grains or annual crops to grazing and forestry requires a considerable in­
vestment increment by operators remaining to make the transforma­
tion. As mentioned previously, these operators not only must obtain 
investment funds to initiate seedings and plantings but they also must 
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acquire additional land to develop units which can generate adequate 
income. In shift to grazing, they must have capital for livestock and 
funds for household outlays during the several years when imcome is 
small under the transformation process. The investment problem is even 
more severe in the shift to forestry, and few individual operators can 
make the transformation while remaining as full-time farmers. 

In major commercial sectors of agriculture during the 1960's, the com­
plex of capital supply will not restrain commodity supply against the 
slowly increasing demand. Change over these sectors mainly means 
larger farms in order that prevailing scale or cost economies are realized. 
For rented farms, the underemployment of machinery and labor over 
much of the corn and wheat regions allows major expansion in farm size 
without a proportional increase in capital, or even with a very modest 
increment in investment per operator. Under land ownership and pur­
chase, this is much less so. However, the stock of capital and access to 
investment funds in the concentrated grain producing areas can allow 
many families to leave agriculture, their units taken over by remaining 
operators, before capital supply stands to restrict the process of food 
supply advance. This is possible partly because equity for acquisition 
of investment funds has arisen with capital gains forthcoming from as­
sets held under inflation. However, the picture may well differ with the 
next generation of farm operators: Scale of operations and capital re­
quirements for attainment of major cost economies have not only grown 
but also capital gains from land value inflation promise to provide less 
growth in the equity base. Capital requirements or demand for invest­
ment funds by the firm will be closely intertwined with growth in farm 
size and scale of operations over the 1960's and 1970's. The supplying of 
credit may need to break away from certain foundations of the past if 
entry into the industry is to be kept free to a large number and if trend to 
larger-scale units is not to be rapid. However, insistence that larger num­
bers of youth enter farming, sacrificing training and employment in out­
side opportunity, needs to be avoided if looked upon simply as guaran­
teeing a nostalgic base of farming and a political strength which has al­
ready passed from the hands of agriculture. 

EFFECTS ON FAMILY FARMS 
"Family farm" is a term lending itself well to soap-box oratory. 

Many people discuss it but few can define it, or the definitions are as 
various as the persons. Early interest and meaning was quite concise: 
An organization of agriculture operated by individual families, rather 
than plantations or estates with herds of serfs or subsistence laborers, 
was preferred. These old plantation systems which prevailed in Europe 
and in the colonies of Africa and Asia are not now a threat in the United 
States, although this was considered to be an initial alternative to the 
family system of land settlement adopted for the United States. (See 
the Hamiltonian philosophy discussed in Chapter 1.) The alternative 
was inconsistent with the basic American concept, an attempt at con-
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stitutional guarantee of equality in opportunity and dignity in self­
expression of the individual. It still is. However, the threat of this semi­
slave state has itself largely disappeared, over most of commercial 
agriculture in the United States, as a function of economic growth. Labor 
is now too costly relative to capital for this structure of agiculture to be 
economic as the main national foundation of the industry. The potential 
of the system can be even further eliminated by invest:ment in education 
which diminishes the pool of unskilled labor and which provides income 
and employment opportunity for labor consistent with the level of 
wealth and economic progress potential of the American economy. 

There is not room in the U.S., given present knowledge of technology 
and capital prices, for an agriculture based on labor as the major input. 
National income and the forces of distributive justice are too great to 
ever allow this structure of the industry. The statements above about 
the strength of- forces leading in other directions, are extremes for the 
moment, but not for the future. The modern-day equivalents of planta­
tions and subsistence labor do prevail: in the structure of sharecropping 
with labor paid in kind, and in the labor camps of itinerant and im­
ported workers in seasonal employment such as in the vegetable fields of 
California and selected other areas. But this is the minor structure of 
American agriculture, and the force of economic growth is in its diminu­
tion. Investment of capital in the individual, improved employment 
services and national economic growth which provides more productive 
opportunity can lessen the supply and increase the supply price of labor 
for these purposes. The latter itself, along with minimum wage income, 
can serve as stimulant to the invention of machine capital which sub­
stitutes for lowly skilled labor. The empirical evidence is at hand, for 
example, in the development and marketing of machines to pick nuts, 
fresh fruits as peaches, vegetables such as tomatoes and other perishable 
crops. 

Perhaps it is less a construct which is desired and more one which 
is unwanted that leads to perpetuation of strong suppositions about the 
family farm. The unwanted construct is that of an agriculture resting on 
large input of laborers at miserable levels of wage, income and dignity. 
This potential and threat did exist in pioneer America, with large ex­
panse of land for estates and large potential world supply of labor or 
immigrants such that many were willing to migrate under indentured 
servitude. In times of settling the American landscape, proprietorship 
in agriculture was a main opportunity in freedom of self expression and 
in reflection of individual capacities of the masses which flowed to agri­
culture. To have had agricultural structure built around large land units 
staffed by workers at puny wages would have meant a nation composed 
largely of serfs. 

In contrast, however, current American wealth and industrial growth, 
and the accompanying large demand for professional and skilled labor, 
provides potential opportunity for individual abilities other than that of 
farm labor and entrepreneurship. The factor market itself no longer 
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leans in the direction of a labor-based agriculture resting on serfdom and 
a large staff of hired laborers. Relative resource prices can depress this 
tendency even more as the human investments mentioned earlier are 
made and lead further to a decline in the supply of unskilled labor of low 
motivation. As mentioned previously, existence of labor-based, planta­
tion agriculture rests on a large supply of unskilled labor, with low supply 
price to agriculture and few outside employment opportunities. Trend 
to larger farms with growing investment requirements is encouraged 
under factor market changes which alter resource prices and encourage 
the substitution of capital for labor. Typically, factor prices cause labor 
to become dear relative to machines and capital. Larger units are needed 
for realization of the scale or cost economies associated with capital and 
to provide adequate incomes under supply conditions which lessen profit 
margins. 

Change of U.S. agriculture, in number and sizes of farms, is not yet as 
great as census statistics would lead us to believe. While farm numbers 
have dropped greatly and acres per farm, from 174 in 1939 to 302 in 1959, 
have increased greatly, this change in average farm size has come partly 
from exodus of many small-scale, low-income units, without a similar 
change in commercial farms having gross sales over $5,000. For example, 
if we had three farms, two of 300 acres each and one of three acres, the 
average size is 201 acres. If the small one disappears, the average size is 
immediately raised to 300 acres; the change in farm structure is "overly 
magnified." Of course, recombination of small units into one which 
produces more than this value causes number of the former to decline 
and number of larger units to increase. Factors from this side, leading to 
an increase in number of commercial farms, offset consolidations which 
lead to decline in numbers of the latter group. 

While census figures do overemphasize the amount of change in farm­
ing structure, there has been considerable change, however. The number 
of farms with gross sales of more than $10,000 did increase by 160 percent 
between 1940 and 1960. As Figure 15.1 shows, there has been a definite 
decline even in farms selling $5,000 to $10,000 of product since 1944, with 
the offsetting creation of more farms selling $10,000 or more of product. 
This trend results from both inflation and farm consolidation. (See Figure 
15.2.) The trend to mechanization and larger farms gives rise to the 
major capital problem of commercial agriculture. Under constant dollars 
and in relation to economic change, the capital requirement per farm is 
expected to increase from the $34,000 level of 1954 to nearly $70,000 in 
1975.7 The latter is an average for all commercial farms selling products 
in excess of $2,500 and already is approached or exceeded by state aver­
ages of farms in major wheat, feed grain and grazing states. But with 
change of the same proportions, capital requirements of $200,000 to 
$300,000 will be commonplace for many ordinary family farms by 1975. 

7 D. B. Ibach, "Economic Potentials of Agricultural Production," In Dynamics of Land 
Use-Needed Adjustment, Iowa State University Press, Ames, Iowa. 1961. 
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This gradual trend to larger farms has not dissolved the family farm 
structure of U.S. agriculture. The proportion of labor force represented 
by family workers is greater now than 25 years ago. Hired workers as a 
proportion of all workers declined from about a quarter to a fifth between 
1910 and 1960. Machine capital and larger farms have been slightly more 
effective in replacing hired labor than in replacing family labor. Larger 
units in acres are needed to realize attainment of the major cost econ­
omies of modern machines. Although these capital items do substitute 
for labor, a minimum or limitational amount of labor is required to 
operate them. The labor so used typically is that of the farmer and his 
family. In historic definitions of family farms, these units are as firmly 
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so, or even more so, than in earlier days of an agriculture based more 
on labor and requiring greater amounts and proportions of labor for 
harvest and other peak seasonal tasks. (Labor agriculture remains the 
structure in certain fruits, vegetables and tobacco, for planting and 
harvesting where machine substitutes have not been developed or rela­
tive factor prices do not especially encourage their development and 
use.) In this sense family farms remain the basic structure of U.S. agri­
culture, with smaller number to match (1) discrete units of machine 
capital and their cost economies and (2) the growing productivity of the 
family labor which uses them. 

Change towards fewer and larger farms will continue, but it will not 
be revolutionary because consolidation occurs chiefly at the end of the 
age span for established operators. But with factor prices accordingly 
and the extension of cost economies over more acres and in the absence 
of rapid inflation and capital gains as source of asset value and equity, 
initiation of farm firms becomes increasingly complex. This is true be­
cause each family farm firm typically has a life cycle in financing and 
capital accumulation, the firm most frequently being dissolved with the 
household and the process being repeated with each new firm-household 
complex. Retention of large numbers of family farms will be increasingly 
difficult with passage of time due to this set of forces. Developments in 
vertical integration which do allow diversion of national capital to 
agriculture through common stocks and equity financing, but by firms 
from outside of agriculture rather than from within, may increasingly 
provide the pattern over time as they thus overcome the typical re­
straint in capital supply to the individual firm of agriculture. 

It is possible, in the elements forming the subset of agricultural policy, 
that an equivalent in equity capital needs to be aided in supply through 
public mechanisms, much in the manner that public mechanisms are now 
used to serve as a connecting link in the credit market. This statement 
rests on the extent to which society can establish a fundamental basis 
for retaining a structure of family farms smaller than those in prospect 
under the factor prices and consequent machine technology reached by 
1980. 

Democracy and Family Farms 

Our prediction is for continuance of farm structure based on family 
farm operation over the 1960's and 1970's but with capital increasingly 
supplied from outside and continued shift to farms too large to be so 
classified. Developments of the future will lead only to fewer family 
farms, and not in their disappearance. Over much of agriculture the need 
is to upgrade size and resources so that family farms have adequate in­
come. Still, over the 1960's and 1970's, there will be growth of more 
large, specialized farms which are not family units in the conventional 
sense. 

The structure of family farms, and one we believe to be well estab-
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lished and likely of dominance for the 1960's and 1970's, needs to be 
evaluated as an end in itself, and no longer as an emotional means in 
insuring democracy and safeguarding individual rights. It is already too 
late to save American democracy through a foundation of family farms. 
With only 8 percent of the U.S. population living on farms, and with a 
large part of this represented by persons whose work and attachments 
are dominantly in the nonfarm sector, public choices have their major 
base and specification outside of agriculture. The trend obviously is not 
to less democracy and opportunity for the mass of individuals as number 
of farms and farm population declines. Rather than agriculture as a means 
to guarantee democracy for the remainder of society, the future may re­
quire that nonfarm population should better provide and insure the 
mechanisms of political freedom and economic opportunity for more 
persons now in agriculture, with wider spread of these basic rights to all 
groups in the industry. 

Large agrarian populations did not prohibit growth of dictatorship 
and submersion of individual freedom in Eastern Europe. 8 To the con­
trary, democracy in the American sense was least preserved in these 
countries, and has been much more so in countries such as Great Britain 
where farm population dropped to insignificant proportion of the total. 
Soth reports polls showing farm people to be less willing than city 
people in upholding basic liberties of the constitutional system, rights 
of free speech, free press and freedom of religious observance for minority 
groups. 9 In this setting, agrarian structure and family farms should be 
evaluated as an end worthy of weighting against other more ultimate 
ends, rather than as means to safeguard democracy or similar constructs 
of society. 

We believe that the family farm concept and certain, but not all, re­
straints which surround it, are most important in the sense of mecha­
nisms to provide equity in (1) opportunity and (2) gains from progress; 
and that policy directed to these ends are more relevant than that which 
would "keep them down on the farm" simply for a voting majority and 
in disregard of income level. We believe that family farms must be 
gauged by how well they can provide opportunities to mesh with in­
dividual abilities and capacities of more people from farms. 

Ends in Agrarian Structure 

The goals of agrarian structure can be many, but three major ones 
predominate in social legislation favoring more farms of smaller size. 
These same three major goals may dominate in developed nations, less 
developed countries concerned with land reform and in Communist 
countries where small peasant units have been consolidated into large 

8 Cf. A. W. Griswold, Farming and Democracy, Yale University Press, New Haven, 
Conn. 1952, pp. 1-40. 

9 Lauren Soth, Farm Trouble, Princeton University Press, Princeton, N.J., 1957, pp. 23-
24. 
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collective or state farms. But the relative weight given each goal prob­
ably differs greatly among countries in these various stages of develop­
ment and democracy. 

The three major goals of agrarian structure and land reform are: (1) 
Efficiency in the use of resources to produce food from a given collection 
of resources, or to lessen the amount of resources to meet food needs, 
(2) equity in the distribution of income and wealth or resources (i.e., to 
redistribute resources from persons with large holdings and wealth to 
those with few resources) and (3) attainment of social stability. These 
three major goals are not independent and universally noncompetitive. 
Land can be used in a manner to have more farms and a greater amount 
of distributive justice or political stability. The technology will then be 
one represented by small farms and large inputs of labor relative to land. 
If the creation of more small farms causes less food product from i:;iven 
collection of resources, the two alternatives are competitive. Or, com­
petition between ends may result where tenants lack capital for adequate 
farming after they are transformed to owners. These two forces causing 
competition between ends in the short run can be overcome by public 
attack on the supply of knowledge and capital. 

But aside from supply of managerial knowledge and capital, the 
technical nature of the production function is important in prescribing 
the long-run nature of the food and nonfood production possibilities in 
using farm resources. Given one set of production elasticities, goals of 
political stability and distributive justice could be attained without 
sacrifice in food efficiency. But under other conditions of the production 
function, the ends are competitive and the community must balance 
more food from given resources against agrarian structure and small 
farms. 

First, suppose that the production function is, effectively for the 
relevant resources, of the nature in (15.1) where Y is output and Xi is 
input of the ith resource. 

(15.1) 
aY Xn 

·+-•-=1 ax,. Y 

If management and capital resources can be the same in the long run 
after large holdings are subdivided, the goals of food efficiency and those 
of distributive justice or social stability are not competitive. The set of 
production possibilities arising under this condition is illustrated in 
Figure 15.3A. Starting from a level of food production and an amount 
of nonfood goals denoted at point s1, large farms could be subdivided into 
smaller units. The result would be movement to point s2 or to the limit 
Sn where other restraints place limits on gains in distributive justice or 
degree of political stability possible from subdivision of land holdings. 
The relative value which the community attaches to food or nonfood 
goals then would be unimportant in specifying the degree of goal attain­
ment to be reached through agrarian structure. As long as a weight or 
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value greater than zero is attached to these goals, the reform structure 
denoted by point Sn should be selected. 

Given the technology currently found in many less developed econ­
omies, and favored by prices of labor relative to capital, it is possible 
that constant returns to scale do prevail or are approximated. Aside 
from managerial and farm practice skills of the operator, cost economies 
associated with farms of different sizes are probably small or effectively 
nonexistent for a labor-type agriculture. With high prices for capital 
relative to labor, labor-type agriculture is the most efficient in many 
less developed economies and the cost economies associated with 
mechanized agriculture are unimportant. 

With food produced under increasing scale returns, the equal sign in 
(15.1) replaced accordingly, the production possibility curve denotes 
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Fig. 15.3. Alternatives in Production Possibilities in Food Production Goals and Other Goals 
of Reform. 

competition between ends, more like Figure 15.3B. (For a function with 
elasticities only greater than 1.0, the possibility curve is concave.) 
Agrarian structure to increase number and decrease size of farms, to 
attain more nonfood goals, necessarily causes sacrifice in food quantity 
produced from given resources, or requires more resources for given food. 
Undoubtedly, this condition prevails for mechanized agriculture in a 
highly developed economy such as that of the United States. Increase of 
farm numbers by four to allow more farming opportunities would require 
a smaller output from an equal collection of resources, or would require 
more resources for given food output. 

The community or social value attached to the alternative goals or 
ends then is important in determining the particular welfare maximizing 
combination. If the family of community indifference curves has rela­
tively little slope, denoting a high value on food relative to the nonfood 
goals, or the production possibility curve has great slope, the combina­
tion selected might be that indicated by sa. But if indifference curves 
have a relatively large slope or the production possibility curve has little 
slope, the point (tangency between indifference and possibility curves) 
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might be S4. Obviously, the nature and elasticities of the production 
function are important, along with the values attached by the com­
munity to nonfood ends, in specifying the "type and degree" of optimal 
agrarian structure. 

Given the orthodox production function of the economic text, the 
production possibility would be similar to that of Figure 15.3C. Over the 
range of decreasing scale returns, complementarity (positive slope of the 
opportunity curve) prevails between food and distributive or stability 
goals. By having fewer large farms, more food would be forthcoming 
from given resources. The large number of small farms would allow 
simultaneous attainment of other goals or products which result from this 
size complex. This situation might prevail especially where large estates or 
plantations are held by absentee owners only for purposes of inflation 
hedging, gaming, "attainment of aristocracy," etc. 

At the collection of inputs defining constant returns for the food 
production function, the opportunity curve attains a maximum, s6, turn­
ing to a negative slope and competition as increasing returns to scale 
are encountered on the production function. Over the range of comple­
mentarity, as in movement between s6 and s6, welfare can be increased 
regardless of the relative values or weights attached by society to food 
and nonfood goals. More of both can be attained in a reorganization 
of agriculture to include more and smaller farms. However, relative 
values become important, along with the magnitude of elasticities of the 
production function, in specifying the optimum point on the negatively 
sloped portion of the possibilities curve. 

In the general framework above, even considering alternatives in 
values or weights attached to different ends, the stage of economic de­
velopment and factor price relatives which arise have importance in 
specifying optimum agrarian structure. At low stage of economic de­
velopment and high price for capital relative to labor, weight is thrown 
to labor-type agriculture without great scale economies and with more 
small farms being consistent with optimum structure. At high stages of 
development and high prices for labor relative to capital, mechanization 
becomes the base and with the greater scale or cost economies associated 
with it. The optimum structure, even against a given set of values or in­
difference curves, is one of fewer and larger farms. But also, when the 
food supply function moves rapidly to the right and the supply price of 
food is low, consumers may be so well furnished with food that it has a 
very low rate of substitution for other products or alternatives in agrarian 
structure. 

This perhaps is the point already reached in U.S. society, with even 
the city person slightly engulfed in the nostalgia of "the good life on the 
farm" and some willingness to make investment which protects the small 
farm. Perhaps, however, it is less this and more the desire of farm persons 
to take advantage of urban life which leads to fewer and larger units, even 
among commercial classes of farms. Farm youth especially, in number 
beyond farming opportunities, wish the employment opportunities and 



CAPITAL SUPPLY AND FAMILY FARMS 587 

the greater ability in expression of individual capacities in industry and 
the "good life of the city," rather than to remain and enjoy the non­
pecuniary amenities of the farm. 

And Land Ownership 

If the problem of U.S. society were tardiness of the food supply func­
tion, need for reduced real supply price of food and greater response of 
production to price stimuli, then it would be best to encourage fewer and 
larger specialized farms. These are the units of highly specialized manage­
ment where resources are less immobilized in family labor and fixed costs 
and profit maximization are the overriding motives in decisions. There is, 
of course, some trend in this direction of farm structure. But the fact that 
the food supply function has progressed with adequacy in terms of con­
sumer benefit, and perhaps overly so in terms of positive-sum utility out­
come in the distribution of gains and costs of rapid supply advance, 
causes society to lack impatience in this direction. 

In the vein of family operation, the food supply function also can be 
advanced under extended farm ownership, providing that capital does 
not restrain the supply of operators so converted and the supply of ma­
terials for advancing technology. Leaving aside problems in time, un­
certainty and related phenomena, we can illustrate conditions under 
which conversion of tenants to owners cannot only increase capital re­
quirements of the farm firm but also can advance the supply function, a 
need momentarily more pressing in Indian than in American society. 

Using a single variable resource for the sake of simplicity, the owner­
operator can maximize profit under the condition of marginal product 
equal to the factor/product price ratio for each resource. Now contrast 
scale and technology for a share-tenant renting a farm fixed in acreage. If 
conventions of the rental market call for a 1-r proportion of product for 
landlord and r proportion for tenant while the tenant furnishes an s 
proportion (or pays s proportion of the price) of the input X;, tenant 
profit is maximized if the X, or inputs are used in the magnitudes of (15.2) 
expressed as equivalent in (15.3). 

(15.2) 
aY P, 

r-- = s-
ax, P 

(15.3) 
aY s P, 

ax, r p 

Ifs= 1 and r= .5, we have the ratio sr-1 = 2. Hence, for maximum tenant 
profit, marginal productivity of the ith nonland resource must be twice 
that for the owner. The tenant can double the marginal productivity of 
the resource, given a production function identical to that of the cultivator 
who owns his land, by decreasing input of the resource. Hence, the opti­
mum technology of farming, as represented by the mix of land and the 
X,, differs for tenant and owner cultivator. Similarly, optimum size of 
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enterprise or farm is less for the tenant. An industry composed of tenants 
would have a supply function to the left of that for an industry composed 
of owners. For example u~ing the production function in ( 11. 7) for both 
owner and tenant, and indicating corresponding owner supply as Qo, the 
tenant supply function is that in (15.4), a quantity less in magnitude, de­
pending on rs-1 ;;z!: 1.0, than for the owner in ( 11.9). 

(15.4) 

Food prices would be, given a demand function, higher and consumption 
pattern of families would include a smaller proportion of food relative to 
other goods and services in (15.4) as compared to (11.9). Or, a higher 
level of prices would be required to attain a given level of food output and 
a specific technology and farm size. 

Tenure constructs are possible, of course, which place tenant and land­
lord on the same footing in respect to supply function (as in making 
r=s).10 Under forces of the market, ownership patterns in the United 
States have tended towards those which augment the supply function. 
From 1930 to 1960, tenancy has dropped by half, or from 42 percent in 
1930 to slightly less than 20 percent in 1960. (These figures for the U.S. 
tenancy account for somewhat over 40 percent of farm operations in the 
major corn and wheat areas, but with some decline over earlier periods.) 

And Capital Requirements 

Farm ownership places, along with economic development and factor 
prices leading to mechanization and scale economies, a heavier burden on 
capital requirements. Similarly, definitions or legislation which place 
maximum constraint on particular input categories also may force farm­
ing into a position demanding greater capital inputs for a particular food 
supply. We illustrate this possibility with Figure 15.4. Typically, in terms 
of labor, family farms are defined in terms of a programming restraint on 
this resource: total labor input cannot exceed a specified proportion of 
the family labor supply. Hence, an absolute limit is attached to the per 
firm use of this resource. 

In the main, farms in the United States do not approach this restraint 
limit because they use so little labor. Should they ever approach the limit, 
the picture would be that suggested in Figure 15.4. The positively sloped 
curves are isoclines denoting points of equal slope on successive product 
or income isoquants. Accordingly, they are expansion paths, indicating 
the proportions in which land and labor should be combined to attain 
each output or income level at minimum cost. In the absence of capital 
rationing and restricting definitions of family farms, expansion would 
follow one of these isoclines, denoting equal substitution and price ratios 

1° For details in this respect, see Earl 0. Heady, op. cit., Chap. 20. 
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for factors, until the marginal value products of resources are equated 
with their prices. With limited capital, expansion should progress along 
the least-cost isocline until the iso-outlay or budget line such as er is at­
tained. In the figure, this involves inputs of om2 of labor and oa1 of capital 
and land. Output level is at y1, A definition restricting labor input below 
this level might appear to also restrict land input per farm and allow 
existence of more farms. However, given the fact that farms generally do 
not use resources at levels equating value products and prices, a highly 
restricting definition of labor input can even push the firm to extensifica­
tion of land use-and to fewer farms. 

Suppose that the family farm definition limits labor input to om1• The 
firm has the typical farm goal of pushing resource use and output to a 
level consistent (1) with a particular standard of living or (2) to the budget 
line defined by the funds available. If it wishes, or has funds, to attain 
the iso-investment line er, it can follow the least-cost expansion path 
only to the restraining level R. Hence, to attain isoquant y1 it must ex­
tend land input up the hybrid isocline RH. Attaining y1 in this fashion 
limits labor input to om 1 but extends land and capital input to oa2. 
Allowing expansion along the isocline E1, labor input would be increased 
to om2, but acreage would be lessened to oai, and more farms could exist. 
Conceptually, and practically if such tight restraints were placed on 
family farm definitions, the restraint would move the supply function to 
the left. It would thus help reduce surplus problems. But it would not 
create more farming opportunities. These restricting definitions do not 
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pose near-term problems in farming. However, they are mentioned be­
cause of the fear expressed that the adjustments being forced by the 
market mechanism may encourage corporation farming and strangula­
tion of the family unit, unless manpower per farm is limited by strict 
legislation. 

The outcome discussed above was in terms of a rationed input to at­
tain a constraint in family farm definition. Another alternative in check­
ing farm size is use of the pricing mechanism, as is done in a weak manner 
through taxation favoring family farms (or placing a price disadvantage 
in land ownership by large farms). 

If, for Figure 15.4, the price of labor is increased as a means of restrain­
ing its use, and thus to exclude use of hired inputs, the resulting iso­
outlay curve takes on greater slope than er, causing the optimal resource 
combination to include a greater proportion of land and capital and less of 
labor. This would be the expected outcome, for example, in a high mini­
mum wage for that portion of California agriculture resting on seasonal 
labor. Capital forms substituting for labor would be developed and used, 
thus resulting in a smaller demand for labor under similar agriculture. 
Or, agriculture would shift to more extensive crops, with larger and fewer 
farms and lower demand for hired labor. Similar outcome would be ex­
pected with high minimum annual wage for sharecroppers in Alabama 
and Georgia or the hired workers of cotton plantations of the Mississippi 
Delta. 

If we made the magnitude of P z in ( 4.2) an increasing function of X for 
the firm, optimum input of resources (with all resources treated similarly) 
would decline, of course. Hence, we would expect more farms to exist, in 
supplying a given output of food. Per firm output would be less but also 
industry supply would be somewhat smaller and supply price of food 
would be higher, resulting in somewhat lowered demand and itself a 
slight restraint on number of firms. Increasing the price of land alone as a 
function of input magnitude would, of course, restrict size in a spatial 
sense, shifting agriculture towards more capital and labor in its resource 
mix. 

In a family farm context, assurance of this structure is perhaps best at­
tained, with a degree of efficiency and progress encouraged to give 
favorably to family income, in a price for credit and capital which in­
corporates the advantages of scale returns and equity enjoyed by larger 
units (i.e. putting small farms on the same or more favorable footing 
in respect to supply price of capital as large farms, rather than in chang­
ing the supply price for other factors between the two groups of farms). 
Where lower supply price of capital to all farmers is public policy, its 
main accomplishment is that of encouragement to economic develop­
ment, and an extended supply function and output of food. In the realm 
of inelastic food demand, the stimulus of lower capital price in greater 
output may cause a reduction in revenue greater than the savings in costs 
due to lower credit price. Clearly, in this case, policy lowering the supply 
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price of capital must be looked upon as policy to benefit consumers, 
rather than to bring gain to farm producers in aggregate during the short 
run. 

Goal Mixture and Capital Needs 

Problems in family farms, food supply advance and investment re­
quirements present a complex admixture of possible means and ends. 
Promotion of family farming and ownership, by lowering the supply price 
of capital, can extend the supply function of food causing greater pres­
sure on output and prices and itself place small farms at an income dis­
advantage. Or, family farm policies can increase capital requirements 
(e.g. as in Figure 15.4) under a stage of economic growth wherein demand 
of the individual farm for investment funds is expanding greatly, against 
relative constancy of the industry. (In the latter respect, see Table 
2.8.) 

Promotion of family farm and ownership ends will not mainly stabilize 
or restrain supply of agricultural comodities or vice versa, the two even 
being complementary under certain conditions. We look upon elements of 
capital and family farm definition (and the policy needs relating to them) 
more in relation to means than to ends. As means, policy oriented to them 
should have its main purpose in equity of: (1) providing greater oppor­
tunity in expression of capacities of individuals from farm families and 
(2) realizing a relevant share of the gains from progress as outlined earlier. 
We believe that it is farms resting more on the labor of the family and 
possessing the least of capital which bear the greatest burden of social 
costs associated with rapid technical development. Larger units, and 
especially those which expand rapidly with new technology and factor 
prices, can increase output more rapidly than price or profit margins de­
cline, thus directly realizing gains from economic progress. 

The alternative to a particular farm definition and size restraint is not 
transfer of farm persons to migrant labor camps or infusion of them into 
a pool of low-paid, unskilled labor. It can and should be an alternative of 
favorable nonfarm employment with opportunity in home ownership and 
greater ability for expression of skills and individual capacities. Given the 
opportunity, developed by capital investment in human resources as 
mentioned earlier in Chapters 12 and 13, most individuals would prob­
ably prefer the latter to life on an undersized farm unit. 

The nature of scale returns, or the cost economies associated with 
farms of different sizes, will determine the extent to which further devel­
opment and prospective adjustments to improve agricultural structure 
will strengthen or weaken the position of family farms. The family farm 
structure would be threatened if scale or cost economies extended over 
large acreages. We believe, and have supporting empirical evidence, that 
this is not the case. Given the fixed costs associated with modern ma­
chinery, substantial cost economies can result from some further expan­
sion of small or modal sized farms. However, because variable costs of 
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the agricultural firm eventually dominate total costs, cost reductions 
per acre eventually become minute as acreage continues to expand with a 
given power and machinery unit. When this point has been reached, no 
great cost advantage is realized by a larger unit. Generally, beyond this 
point on the per acre cost function, representing full utilization of labor 
and machine services in particular seasons of the year, further expansion 
must come from increase in discrete capital units. In other words, a 
second power unit must be added, largely as a duplication of the first one. 
In this sense, with major scale economies largely exploited by each dis­
crete capital unit, there is little difference in per unit costs or resource 
efficiency whether the farm be of one size, or double or quadruple this 
size. But just as there is no disadvantage for the smaller unit, there is none 
for the larger unit. This set of relationships gives room for credit policy 
assuring equity without general economic sacrifice. Credit supplied, at 
supply price consistent with scale conditions of the credit market, to allow 
one farmer to expand to this point assures equity, which is not the case 
where he is restrained from doing so while another more favorably 
supplied with capital and credit expands to the quadruple size. 

POLICY MIX NEEDED 

Our analysis to this point has indicated that optimum farm policy can­
not include a single facet. Instead, to insure economic progress and an 
equitable distribution of its fruits, a policy mix is necessary, with ele­
ments which contribute in preferred magnitude to the miscellaneous set 
of intermediate ends selected by society and the farm public. The ends 
often will be competitive and inconsistent if a single over-all policy at­
tack is used. But by using a mix of policy elements, these conflicts can be 
minimized. For example, credit policy can be used to encourage family 
farms. But if it lowers price of this factor for all farmers, it is equivalent 
to decrease of Px in equation (11.7), thus favoring an increase in output. 
Revenue of agriculture may decline, perhaps more than costs, from a re­
duced factor price. 

Developmental policy which makes technical knowledge available to 
farmers at low or zero price has the same output increasing effect. It can 
benefit consumers at the expense of producers. Production control which 
has the effect of increasing Px in (11.7) to agriculture, through payment 
for land which is not used for production, has the effect of decreasing Q. 
in the same equation, thus leading to greater farm revenue but to smaller 
consumer surplus. Quota systems which restrain output for this purpose 
may appear equitable to some producers, but not to others, for the reasons 
outlined in Chapter 14. Public sponsorship of technical advance which 
has the effects through the market illustrated in Table 5.2 and over 
equations (7.20) through (7.31) can benefit owners of those resources re­
tained in agriculture but represent cost to those rejected from the in­
dustry. Yet, as we have explained in Chapters 11 through 15, education, 
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compensation and other mechanisms can be used to restore gain to one 
farm sector where it would otherwise bear cost of progress. 

But the purpose of each policy element must be recognized and kept 
separate from others. Policy to bring opportunity of persons on low­
income farms needs to be particular and not confused with other policy 
efforts. As we mentioned in Chapter 11, policy element aimed at com­
pensation would pay a person according to his judged sacrifice, without 
upper restraint. Policy to restrain output would look as favorably upon 
inputs or "output rights" supplied by large producer, as that by small 
producer, for purposes of improving market price. It would not limit 
magnitude of participation by large and small operators. Policy aimed at 
family farms need not be confounded with that for other purposes, and 
certainly that aimed at developing the unexploited human resources in 
the poverty sector of American agriculture would be highly retrogressive 
to their income and farming scale. Capital investment for the better 
development of human resources in agriculture and to help increase the 
supply of talented labor is more pressing than capital policy to lower the 
price of factors and extend food output of farms. 



16 

Public Policy in Research, Education and Development 

NUMEROUS PUBLIC POLICIES of the United States can best be termed de­
velopmental policies. They qualify thus in the sense that they have a 
basic effect in causing the commodity supply function to shift to the right 
and to become more elastic through effective (1) reduction of resource 
prices or (2) increase in the transformation rate of resources into prod­
ucts.1 In review, the major developmental policies under this definition 
have been: land settlement policies keeping the price of land low; credit 
policy reducing the price of borrowed funds; payments and assistance, 
classified for conservation goals, lowering the cost of materials and tech­
nical advice for inputs which increase contemporary output as well as 
that of the future; reclamation, irrigation and related investments lower­
ing the price of improved land to farmers; research and education lower­
ing the real cost of knowledge to farmers and providing base for increas­
ing the rate of transformation of resources into products. Other develop­
mental policies could be mentioned, or compensation policies which had 
a by-product effect of increasing output could be cited, but this list in­
cludes the major policy elements. 

The single most effective one of these policy elements leading to 
technical and economic development of agriculture over the first half of 
the 1900's was public policy of research and education in the technology 

1 In contrast, support prices aimed at compensation generally increase output along a 
given supply function. For example, reduction of P •. in equation ( 4.26) causes the entire 
function to shift to the right, with ouput increasing against a given level of commodity 
price. In contrast, increase of P causes output to increase along a given supply schedule. 

[ 594] 
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and organization of farming. In the last half of the 1800's, progress and 
rightward shift of the supply schedule probably came more from capital 
formation and extension of conventional inputs, than from technical ad­
vance. But in the first half of the 1900's, the major change came clearly 
from new technical knowledge and favorable price of this knowledge and 
the capital items serving to express it. Both are important: Without 
knowledge of new technique, lowness of price for material representing it 
is meaningless. With knowledge but with the price of the material so high 
that it cannot be used profitably, new technical knowledge would be 
ineffective in altering supply or output structure. 

Public investment in research and education to develop and communi­
cate new technical knowledge was a bold step in public policy. It was 
public action not since duplicated for other economic sectors. In other 
sectors, industries and firms are expected to, and expect to, conduct their 
own research. The public would, in fact, find itself confronted with vigor­
ous resistance if it offered or began to conduct large-scale research in 
drugs, automobiles, television and similar products, with all findings 
quickly made public ahead of production scheduling and free to all pos­
sible producers and consumers. 

Ordinarily, major research is carried on in the private sector, firms in­
vesting in and producing their own technical knowledge which they sell 
embodied in new and differentiated products. Research has come to re­
ceive an important allocation of resources and investment by large non­
farm firms and industries. They expect to produce knowledge and to 
realize a return on it. Encouragement of the process is left up to the free 
market and the play of prices. (See discussion of equations (4.21) and 
( 4.22) in the differential role of prices in allocating research by private 
firms and public institutions.) 

Decision of the American public to socialize research and knowledge 
for agriculture was a long policy departure from an activity generally left 
up to the market and private sector. The public implemented this policy 
by making appropriations to finance it; building institutions to produce 
and retail it; and hiring deans and other administrators to guide it, as 
well as other staff workers, as employees of the public. Without public 
intervention in the market to finance and produce research, the private 
sector would have found it more profitable to do so and would have in­
creased investments along this line. 

In some nations, it is indicated that while agriculture has made impor­
tant contributions to national economic growth, new technical develop­
ments came particularly from private firms. 2 New technologies would 
have developed in the U.S. without socialization of agricultural research 
and education, but the process would have been much slower and the 
contribution of agriculture to national economic growth would have been 
less. (See Chapter 4 in respect to the real cost of technical knowledge to 

2 Bruce Johnson (Agriculture's Development and Economic Transformation: Japan, 
Taiwan and Denmark, Stanford, 1960, Mimeo., p. 110) uses Denmark as such a country, indi­
cating that major effort in developing improved seeds came from the private sector. 
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producers and conditions favorable to its supply by the private sector.) 
American society has t-hw, been an active participant in economic de­

velopment of agriculture even in recent decades. The amount it has been 
willing to invest in agricultural research has grown rapidly~indicatea in 
Tal,-re-16.1. Aside from the ownership of resources in farming, no other 
nation has had a more direct and effective participation of the public 
sector in technical development and progress of agriculture. Develop­
ment of agriculture has not been left to the free market. General society 
has invested heavily, and reaped high returns, from its direct interven-

TABLE 16.1 

PuBLIC INPUTS IN AGRICULTURAL RESEARCH AND EDUCATION, 
1910-59, IN CURRENT DOLLARS (MILLIONS) 

Agricultural Agricultural Vocational 
Year Research Extension Agriculture 

1910 ................ 6.5 - -
1915 ........ ........ 11.1 3.6 -
1920 .... . . . . . . ..... 14.5 14.7 2.4 
1925 ..... . . . . . ...... 18.9 19.3 6.1 
1930 ................ 31.6 24.3 8.7 
1935 ................ 25.2 20.4 8.9 
1940 ......... . ' . . . . ' 41.3 33.1 17.0 
1945 ................ 47.6 38.1 19.2 
1950 ................ 104.3 74.6 38.5 
1955 ........ . . . . . . . 144.3 100. 7 53.7 
1959 ................ 225.4 136.0 66.7 

Source: USDA and U.S. Department of Health, Education and Welfare. 

tion in promoting progress in the industry. It has had purposeful and 
well-administered public facilities for doing so. These facilities are repre­
sented by the agricultural colleges of the land-grant universities, and the 
corresponding activities of the U.S. Department of Agriculture. Like 
post offices, they are socialized services and facilities. In contrast to the 
post office system, however, where firms and consumers pay some price 
for the services used, the supply of services from the agricultural colleges 
is largely unrelated to the pricing and market system. The services to be 
produced, the funds to be used and the distribution of the product are 
determined by administrators who are public employees and by legisla­
tors who are public representatives. The creation and distribution of the 
services of the agricultural colleges respond only remotely to the pricing 
mechanism, and no more so than do the public sector products repre­
sented by other governmental services. It is therefore appropriate that 
the products of the agricultural colleges be analyzed and given direction 
in terms of the national purposes which are paramount in our society and 
for agriculture. Certainly the agricultural colleges have been, and are, an 
extremely important element of public policy relative to the industry. 
This has been especially true since 1920. 
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Upsurge in Productivity 

The tremendous upsurge in farm output and productivity of agricul­
tural resources has come since 1940 as reviewed in Figure 16.1. Some of 
the major innovations relating to this large productivity increase were 
mentioned in Chapter 14. Other forces leading in this direction also 
should be mentioned. A large amount of new technology was accumu­
lated during the 1930's depression when farmers lacked the capital to in­
novate and the factor/product price ratio was less favorable for these 
purposes than in later decades (although some important innovations did 
take place in the 1930's, with a more complete spread during the 1940's). 
But also, we should mention the larger investment and greater effective­
ness of research and education following this period. Between 1914 and 
1934, the agricultural extension service had been in operation less than 25 
years. After that time, it began working with a "new generation" of 
farmers, a great number of these now being graduates of 4-H clubs and 
vocational agricultural education. Too, the extension services were them­
selves coming to maturity and had both better-trained persons and more 
effective methods in the decades following 1934. Much of the same also 
can be said about agricultural research, with important innovations, dis­
coveries and adaptations coming out at increased rate following the de­
pression. 

Finally, we must mention the "stage of economic development" and 
the drawing of more private firms into research, communication and in­
put processing. They could make investments leading to more rapid and 
homogeneous improvements. Starting in the 1930's, a "vast movement" 
took place, with input fabrication moving from farm firms to nonfarm 
firms. Common examples were power units, hybrid corn, fertilizer 
nutrients and similar innovations. As Figures 16.1 and 16.2 illustrate, the 
great upsurge in farm output and resource productivity parallels the 
steep rise in "other" inputs than land (real estate) and labor. The "other" 
inputs included especially materials representing new forms of capital un­
covered by research. Few forms of nonland and nonlabor resources in use 
in 1960 were the same as those in use in 1930. (It might be argued that in­
puts such as livestock and feed grains are the same forms of inputs. 
However, the breeding stock and seeds used in producing livestock and 
feed grains were quite different inputs than in 1930.) With this large 
growth in capital inputs, private firms could dominate the supply of re­
sources to agriculture. The quality and productivity of farm resources 
then could be increased more rapidly and effectively. 

Given alone economic development and further commercialization of 
agriculture, growth in productivity rate of farm resources is not likely to 
slacken. Any slowing of growth in productivity rate is more likely to come 
from the biological limits of natural resources or endowments as capital 
inputs are increased against them. But as pointed out in Chapter 2, this 
biological restraint does not promise to restrict growth in farm output and 
resource productivity over the 1960's. 
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RETURN FROM PUBLIC RESEARCH AND EDUCATION 

Public research and educational institutions for agriculture have been 
generally well administered. With few exceptions they have had dedicated 
persons to guide them and they have been relatively free from political 
obstacles restraining them from their realized goals.3 Their success in 

, promoting the development of agriculture is now legend, not only in the 
United States but the world over. Other nations look to the system and , 
wish that they could duplicate its developmental attributes. Given its\:~ 
conscious objectives, perhaps there have never been more efficient public 1 
institutions and investments, or at most very few. Farm output has more 
than doubled since 1910, but with nearly a halving of the farm labor 
force. Labor productivity in agriculture increased around 300 percent 
from 1910 to 1960. We are rapidly approaching the time when only 5 per­
cent of the labor force is needed to produce the nation's food product, 
plus provision of some for export. Counting all farms and farmers, each 
worker in agriculture produces food for about 30 other persons; but con­
sidering only true commercial farmers who produce the very major part 
of output, the figure is more nearly 50 persons fed per farm worker­
even allowing some exports. A nation can be wealthy only if a small 
amount of its labor force is required for food. In fact, the elementary step 
in economic progress is in developments which allow transfer from fields 
to factories and commerce. Per capita wealth and economic progress is 
extremely restrained in countries where 75 percent of the labor force is 
engaged in agriculture, such as in India or even greatly so where 40 per­
cent of the labor force is so required, as in Russia. 

The return to U.S. society on investment in public research and edu-1 
cation to promote technical knowledge in agriculture has indeed been \ 
large. The payoff is not easily measured, starting from initiation of this ; 
investment. Difficulty arises in measurement because of problems in f 
aggregation of commodities serving as inputs and outputs; in identifying 
research inputs and their outputs in both the private and public sectors; 
in evaluating knowledge which would have been "self generating" within 
the farm industry apart from public activity; and in others. But while 
there can be questions about the exact and specific level of return, there 
is no doubt that it has been extremely high. While the measurements 
serve as approximations and can give rise to technical questions of meas­
urement, the data of Table 16.2 suggest .some general levels of return. 
Over 50 years, output increased by nearly 110 percent with an estimated 
increase of only 22 percent in value of inputs, excluding taxes. The in­
crease in annual capital was only slightly more than the decrease in value 
of labor. If the value of input per unit of output, considering output to be 
the same aggregate, had been the same in 1959 as in 1910, about $42 
billion in total inputs would have been required at 1947-49 prices. 
Hence, we might consider the saving, comparing 1959 to 1910, to be the 

3 For notes on the politics of land-grant colleges, see C. M. Hardin, The Politics of Agri­
culture, The Free Press, Glencoe, Ill., 1952, Chap. 2. 
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TABLE 16.2 

INDICES AND ACTUAL OUTPUT AND INPUTS OF AMERICAN AGRICULTURE FOR 
SELECTED YEARS, 1910--59, WITH VALUE OF INPUTS SAVED AT 

1947-49 PRICE LEVEL (1910= 100) 

Inputs Required 
Actual Inputs at 1910 Pro- Inputs "Saved," 

Output Index Input Index Used at 1947- ductivity Rates Actual Minus 
Year 1910=100 1910=100* 49 Pricest (1947-49Prices)t Requiredt 

1910 ....... 100 100 20.1 20.1 0 
1915 ....... 111 106 21.3 22.4 1,032 
1920 ....... 115 113 22.8 23.2 375 
1925 ....... 115 114 22.9 23.1 281 
1930 ....... 118 115 23.2 23.8 559 
1935 ....... 118 104 21.0 23.8 2,734 
1940 ....... 139 116 23.3 27 .0 3,710 
1945 ....... 156 119 23.9 31.4 7,507 
1950 ....... 166 120 24.1 33.1 9,295 
1955 ....... 185 121 24.3 37 .3 12,992 
1959 ....... 207 122 24.4 41. 7 17,266 
1910-59 

Mean .... - - 22.9 24.5 4,586 

Source: Based on USDA data. (See Loomis and Barton, loc. cit.) Indices vary slightly from those in other 
tables and charts because of base of computations. 

• Index of inputs excluding taxes and differs slightly from indices of inputs in other chapters where taxes are 
included. 

t Billion dollars at 1947-49 prices. 
i Million dollars at 1947-49 prices. 

difference between this projected figure and the actual estimate for 1959. 
On this basis, the 1959 saving in resource inputs is approximately 
$17,266 million. 

We cannot derive a lagged or dynamic model to relate research and 
educational investment in one period with its product in a later period. 
Data show a $225 million (current dollar) expenditure (Table 16.1) by 
the public sector for agricultural research in 1959. The expenditure by the 
private sector for agricultural research was about $240 million (current 
dollars) in the same year.4 The average savings per annum in inputs, as 
computed in Table 16.2 were $4,586 million over the SO-year period 1910-
59 at 1947-49 prices.6 Using 1947-49 prices, the total public expenditure 
on agricultural research over this same period was $2,953 million. The 
corresponding public expenditures for education were $2,158 for exten­
sion, $982 million for vocational agriculture and $52 million for agricul­
tural colleges. Figured as return on public investment in agricultural re­
search alone, the average annual input savings in Table 16.2 represent a 
return of 155 percent on the total research expenditures over the period 

4 R. L. Mighell (American Agriculture, Wiley and Sons, New York, 1955, p. 130) places 
the figure at $140 million in 1953. 

6 Loomis and Barton (Productivity of Agriculture, USDA Tech. Bui. 1238) estimate the 
resource savings in 1957, comparing this year only against productivity gains of 1940, to 
be $9.6 billion. Comparing 1957 with productivity gains since 1910, they compute resource 
savings to be $16.3 billion when adjustment is made for purchase of specific items and 
taxes are included as inputs. 
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1910-59. If we add all public investment in agricultural education to re­
search, saying that the research had zero productivity until it was com­
municated, the total public investment (at 1947-49 prices) in research 
and education, over the period 1910-59, was $4,145 million. The average 
annual input saving of $4,586 million is a 110 percent return on this 
total investment. If we estimate private expenditure on agricultural re­
search and education to be a fourth of the public expenditure, the return 
is still 89 percent, and even 74 percent if we put private expenditure at 
half of public expenditure over the full SO year period. 

Obviously the return is much higher than these figures. There are 
several reasons: The expenditures on research are greatest in recent years 
and input savings or returns are increasing. The returns extend on for­
ever, and those being realized now are from smaller annual inputs at an 
earlier date. Finally, the assumptions that the aggregate product was the 
same in 1959 as 1910 also cause savings to be underestimated. The 
product mix consumed in 1959 was a much more costly one in resources, 
to obtain the same level of food nutrients, than that of 1910. But even at 
returns of around 100 percent, or even of 70 percent, the social payoff is 
large. This is a return far above that of student education cited in Chap­
ters 12 and 13, or the rates of capital return of the more monopolistic in­
dustries cited in Chapter S. If inputs could be accurately measured 
against lagged productivity, the social return to the public investment, or 
all investment, in research would indeed be high. This would be especially 
so for particular innovations. Griliches estimates the return on research 
for hybrid corn, an extremely important innovation, to be in the neigh­
borhood of 700 percent.6 Research in general undoubtedly has a return 
well over 100 percent. 7 (Hybrid corn is one successful venture. Others re­
quiring investment are not always successful; some which are successful 
have a lower payoff.) 

Research, education and communication of new technology has been 
productive elsewhere in the world also. In Asia, Japan represents a nation 
of high relative economic development. Given factor supplies and prices 
which still favor technology resting heavily on labor, it has an agriculture 
which has high technical and economic efficiency. Smith indicates early 
interest in and spreading of knowledge in farm technology. 8 He indicates 
that progress was quite remarkable, during the Tokugawa period, from a 
combination in spread of technical knowledge, development of transpor­
tation and growth of markets. The use of fertilizers spread widely and the 
number of recorded rice varieties increased from 177 in the seventeenth 
century to 2,363 by the middle of the nineteenth century. Evidence indi­
cates that there was widespread interest in improved technology and con­
siderable discussion and writing in this respect even by peasants. As part 

6 Zvi Griliches, "Research Costs and Returns: Hybrid Corn," Jour. Polit. Econ., Vol. 46. 
7 It is estimated that national rate of return on all research and development is 100 to 

200 percent. See R. H. Ewell, "Role of Research in Economic Growth," Chem. & Engr. 
News, Vol. 33. 

8 T. C. Smith, The Agrarian Origins of Japan, Stanford University Press, St.d, 
Calif., 1959, Chap. 7. 
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of this development, it is indicated that between the late sixteenth and 
seventeenth centuries, 398 new villages were founded in Musashi 
Providence, irrigation and double cropping were developed and rice out­
put rose from 667,000 koku to 1,167,000. Johnson and Mellor report that 
per annum increase in food output in Japan was 2 percent between the 
decades of the 1880's and 1911-20, on a land area already fully settled, 
and labor productivity doubled. 9 They also report that the expenditures 
for agricultural research, extension-type activities and other "develop­
mental" sources were of strategic importance in both Japan and Taiwan, 
with the productivity of agricultural labor for the latter increasing by 
130 to 160 percent over a 30-year span and a threefold increase in sugar 
yields between 1901-10 and the 1930's. Kazushi's data indicate that real 
income produced in Japanese agriculture doubled between 1881-90 and 
1911-20 while labor employed in agriculture declined by 10 percent.10 

Johnson indicates that in the 30 years, 1881-90 and 1911-20, Japan in­
creased agricultural productivity by 77 percent, with an increase of only 
21 percent in area under cultivation and an increase of 46 percent in 
yields.11 Population increased by only 44 percent during this period and 
farm labor force fell by 14 percent. 

Japan is a country where increase in agricultural productivity con­
tributed greatly in capital transfer to nonfarm industry, as well as to 
rapid rise in food output and farming efficiency. The increase in agricul­
tural output came with modest government investment in research and 
education, but an investment considered to be crucial. 12 Increase in 
capital inputs was very modest, or even small, against the increase in 
farm output and productivity of land and labor. The increase in product 
of agriculture provided a surplus for transfer to the nonfarm sector, in 
providing capital for economic progress. This process in Japan was in­
deed the equal of that in the United States. 

We have ample evidence, then, that public investment in knowledge 
for agriculture and in knowledge of people in agriculture can bear high 
payoff, both in aid to general economic development and in value of re­
sources to produce agricultural output at demand level. The United 
States provides evidence in the Western world and Japan in the Eastern 
world, both being in the vanguard of development over the last century 
for their general regions. Both illustrate a large increase in output with­
out a corresponding increase in inputs, measured in most any manner. 
Abramovitz and Kendrick show similarly for the U.S. economy that only 
about one-third of the output increase between 1899 and 1953 can be 

9 B. F. Johnson and J. W. Mellor, "Contributions to Economic Growth," Food Research 
Institute Studies, Vol. 1. 

10 Ohkawa Kazushi, Economic Growth and Agriculture, Annals of Hitotsubashi Academy, 
1956. 

11 Bruce Johnson, "Agricultural Productivity and Agricultural Development in Japan," 
Jour. Polit. Econ., Vol. 34 . 
• mith, loc. cit., and Johnson and Mellor, loc. cit. 
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attributed to increase in input of land, labor and capital as convention­
ally defined and in physical measurement.13 

The difference between growth in output and conventional inputs for 
American agriculture is even greater over recent decades. We have ex­
plained in Chapter 11 how exposition of knowledge of new inputs or their 
productivity effects and of their relative prices can lead to output increase 
which is more than proportional to value of inputs. Together it is im­
provement in general knowledge, as reflected in the forms, quality and 
productivity of capital and human effort, which allows progress in this 
sense. The public investment in research and education for agriculture 
had indeed been efficient and of high payoff for the American society of 
consumers. It remains so, and prospects are that it can provide further 
high return in the future. Society would have difficulty finding many in­
vestment opportunities in either the public or private sector, which had 
greater promise of return to consumers in general, than this activity 
which has been embraced as an active public policy. In terms of society 
returns, it is a public activity to be continued and expanded, until such 
time that it can be proven that sufficient other investments provide 
opportunity of such high, or higher, returns. 

Input and Productivity Changes 

Not all of the increase in output in recent decades can be attributed to 
technological change or improvement in resource productivity. Over early 
periods in the economic development of U.S. agriculture, greater supply 
of farm products was attributed mainly to increased input of resources. 
More land, labor and capital were used in extending the magnitude of the 
farm industry and its output. Even as late as the period 1870-1920, a 
greater portion of increase in farm production came from increased input 
of resources than from an increased productivity of the conventional re­
sources measured in the aggregate and classical manner of land, capital 
and labor. However, as is suggested in Table 16.3, the portion of output 
imputable to productivity increases is much greater than that for input 
increases since 1920. Increase in output from productivity change is esti­
mated to exceed by five times the output increase due to input change in 
the period 1920-39. The increase in output between/1950 and 1956 is 
estimated to come entirely from productivity changes, with the total 
value of inputs decreasing by 9 percent as a large amount of labor 
migrated from farmers and was not offset by a larger increase in capital 
items. Even for the period 1911-56, output increase attributable to tech­
nological improvement or productivity change is estimated to be double 
the increase in output attributable to increase in aggregate value of the 
inputs. 

13 M. Abramovitz, "Resource and Output Trends in the United States Since 1870," 
Amer. Econ. Rev., Vol. 46; J. W. Kendrick, Prodiu;tivity Trends in the U.S., Basic Tables, 
Mimeo.; M. Brown and J. A. Popkin, Measure of Technical Change and Increasing Returns to 
Scale, University of Pennsylvania, 1961, Mimeo. • 
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TABLE 16.3 

CHANGE IN OUTPUT ATTRIBUTABLE TO INPUTS AND PRODUCTIVITY CHANGES AND 
AVERAGE RATES OF CHANGE IN OUTPUT, INPUTS AND PRODUCTIVITY 

FOR SELECTED PERIODS 

Percent of Output Change Average Annual Rate (Percent) 
Attributable to: of Change in: 

Period Inputs Productivity Output Inputs Productivity 

1870-1911 ...... 72 28 2.45 1. 77 .67 
1911-1920 ...... 129 -29 .70 .89 - .19 
1920-1939 ...... 16 84 1.08 . 17 .91 
1939-1945 ...... 34 66 3.05 1.04 1.99 
1945-1950 ...... 49 51 .81 .40 .41 
1950-1956 ...... -9 109 1.89 - .17 2.06 
1939-1956 ...... 22 78 1.98 .42 1.55 
1911-1956 ...... 31 69 1.34 .41 .93 
1870-1956 ...... 56 44 1.86 1.05 .80 

Source: Loomis and Barton, op. cit., p. 9. Indices used above are based on 1947-49=100 with inputs valued 
on a constant dollar basis. 

Technological improvement is the main phenomenon represented in 
productivity increases and is reflected in the manner explained in several 
earlier chapters. Or we might say that the main effect of public invest­
ment, or the public sector, in economic development of agriculture is in 
output increases attributable to increased productivity of resources 
measured in their aggregate and classical form as land, labor and capital. 
On the other hand, the major effect of the private sector is in increased 
factor input, especially in new capital forms, although the private sector 
also contributes importantly to productivity change in the research and 
knowledge it develops and in the more productive forms of capital which 
it markets in agriculture. 

Without the new forms of capital representing technical change, out­
put would be forthcoming only as inputs are extended for a given pro­
duction function. Marginal and average productivity of resources would 
then decline. Agricultural expansion was readily possible as the nation 
was first settled and land, labor and capital could be increased largely in 
"true scale manner." After the public domain was fully settled, however, 
capital and labor were increased against a relatively fixed area or input 
of land. As expected for such a period when inputs are largely retained in 
conventional technical form, Loomis and Barton's figures show the aver­
age per unit productivity of resources to have declined in the period 1911-
20. However, with momentum built up in agricultural research there­
after, productivity per unit of aggregate resource, with resources meas­
ured in the classical manner, increased rapidly. Increase in resource pro­
ductivity has dominated increased resource inputs, in causing output to 
increase (i.e., the portion of output attributable to the two sources) since 
1920. The very large increase in productivity came with the shift from 
horse to tractor power and the diversion of land from feed for the former 
eeed for livestock; with the introduction of hybrid corn, other new 
seeds and summer fallow; with the widespread use of fertilizer over much 
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more of the nation; and with other important chemical, biological and 
mechanical innovations. 

The public has not produced the inputs which have been physically 
transformed into output as the product supply of agriculture has been 
increased. It has, however, been the dominant factor in developing the 
concepts, forms and ideas of these innovations and in predicting their 
productivity effects. Once their forms and productivity effects have been 
predicted to be favorable, private firms then have been able to produce 
these inputs leading to increased productivity, and the final change in 
rapid economic development of agriculture under a fixed land area has 
been attained. 

FOOD AND CONSUMER POLICY 

At its outset, public investment in agricultural research had basic 
reason for being classified as policy for agriculture. It is now best termed as 
policy for consumers. Land supply had, in initiation of public research 
institutes for agriculture, been fairly well exploited, and opportunity to 
increase aggregate farm income through extension of land inputs at 
favorable price had largely disappeared. 14 The opportunity then existed 
for developing new forms of capital resources and raising the productivity 
coefficients of conventional resources remaining in use. As mentioned 
previously, the effect also was that of producing knowledge as a resource, 
with the public subsidizing its costs, through the actual process of pro­
ducing it, and keeping its real price low to farmers. In this pricing effect, 
the relevant relationships led to an extension in output of agriculture and 
a rapid shift in the supply function (as suggested by a relative reduction 
in Px in equation (11.9) or an increase in the elasticity or multiplier in 
equation (11.7). 

But increase in the supply function and rapid increase in output also 
promised increased farm income under demand regime of higher elastic­
ities in respect to price and income. Assuming that the demand regime 
allowed increased output to bring forth greater aggregate revenue and in­
creased net income, public investment in agricultural technology repre­
sented policy element with a major gain to agriculture. This is exactly 
what it was expected to do. Under this demand regime, aggregate welfare 
increase was generally assured in the national community or society of 
consumers and farm producers (although certainly, there were specific 
groups which might have realized greater gains from restrained supply 
function and greater price of commodities and resources). Also under this 
demand regime, existing in an extent not easily specified, gain could be 
twofold, with distribution of benefit broadly to consumers and farm pro­
ducers. Given a high rate of demand expansion, from immigration and 
high birth rate plus growth in income when this elasticity facet provided 
more growth opportunity than at present, the real price of food could be 
restrained and lowered; at the same time, revenue of farm output could 

14 For a previous analysis of public policy in these respects see Earl 0: Heady, "Public 
Purpose in Research and Education," Jour. Farm Econ., Vol. 45. 
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increase in the relative magnitudes explained in Chapters 1 and 3. 
Positive-sum outcomes in real income gain were thus more evident as be­
tween farm producers as a group and consumers. Gradually but cer­
tainly, however, the demand regime explained in Chapter 6 came about, 
with the effects in revenue and resource returns explained in earlier 
chapters. 

With emergence of this stage in economic development and in related 
structure of supply and demand in farm products, the certainty of posi­
tive-sum real income gains, broadly between farm producer group and na­
tional consumer group, no longer existed. To be certain, consuming 
society continued to benefit in large magnitude through decline in the 
real price of food, and in the extreme abundance and variety of food pro­
duced with an approaching minimum of resources for this purpose. These 
gains to consumers are an important basis for further extension of the 
food supply function, and its interrelated lessening of the resource de­
mand function in agriculture. 

The ongoing consumer gains being realized and those in prospect them­
selves justify continued public and private investment in research and 
education on improved food production technology. This will continue 
true, as long as the return on this social investment is at the high levels 
set forth earlier, and until it drops much nearer to the levels of other con­
ventional investments in either public or private sector. And should it 
ever drop to this level, further activity of the public in financing and pro­
ducing improved food technology would still be justified, both in terms of 
equality of resource and investment returns and in terms of increasing 
degree of certainty and "food productive capacity contingency" in a 
world matrix with yet-to-be-established vectors in population, political 
and developmental space. One problem in guaranteeing that this public 
activity be continued at scale commensurate with its high payoff is 
broader knowledge for administrators of agricultural research and educa­
tion, indicating the gain to general society and the need to so justify it 
and claim support for it. Appeal now should be made more to general 
society than to the farm sector. 

The large gain to consumers does not, however, guarantee positive­
sum short-run outcome in real income or utility to consumers and farm 
producers aggregated as a community. Nekby has made an attempt to 
predict monetary gain to farm producers and consumers from agricul­
tural research.16 He obtains negative outcome for producers and positive 
outcome for consumers. But while the estimated monetary gain to con­
sumers exceeds the monetary loss to producers, a similar positive-sum 
outcome in utility over the two groups is not guaranteed (in the ab­
sence of compensation). Large forward press in supply against an in­
elastic food demand causes decline in revenue of agriculture as explained 
earlier. Without ability to make interpersonal utility measurements, we 
cannot be certain that the gains to consumers in lower real price of food 
(and not services incorporated with foods in the nonfarm sector) out-

11 A. B. Nekby, The Structural Development of American Agriculture, Ph.D. thesis, Iowa 
State University, 1961. 
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weigh the loss to farm producers in revenue. Here we speak of sectors of 
agriculture such as those in feed grains, wheat and cotton where market 
orders and other supply restraints have not been effective in slowing the 
pace of supply growth so that an equitable share of progress fruits are re­
tained with producers. 

But even if we consider benefits to farm groups which have gained in 
managed supply to retain progress rewards, or producers of other sectors 
who have gained in ability to race output ahead of the industry average, 
we still have the problem of short-run distribution of costs and payoffs 
from farm economic progress. Gains to these producer groups, as well as 
to consumers at large, come at income sacrifice to farmers who are not in 
advantageous position to share in the fruits of this progress. Farm policy 
from 1930 to 1960 can, as has been mentioned in earlier chapters, be 
interpreted as recognition of possible negative-sum outcome unless com­
pensation was arranged. Unfortunately, the compensation methods used 
were somewhat clumsy and costly, relative to alternatives which were 
available. 

Certainly the philosophy of early public investment in agricultural 
research and education was in terms off arm policy and income, gain to 
consumers being secondary. This was appropriate, with the major part of 
the households then falling in agriculture. The gain to consumers was a 
"windfall profit," but one indeed of great magnitude and itself sufficient 
basis for public action. With the change in demand regime and the stage 
of economic development explained above, public investment in im­
proved farm technology should now be looked upon as for purpose of 
food policy and major gain to consumers. This itself is important reason 
for public investment in the process. The accomplishments of improved 
technology as element of food policy have been great, but too little recog­
nized by both the public and administrators who direct the public 
facilities which produce knowledge in new farm techniques. The public at 
large is only slightly aware of these efficient institutions and public in­
vestments, in extending food supply and in lowering its real cost. The 
product and contribution of these institutions is much broader than most 
staff employees recognize, but it is more to national and consuming 
society than to farm society per se. Nonfarm society would probably 
support agricultural colleges more heavily than at the present, and more 
richly than is now done by the farm population, if they had more com­
plete knowledge of the origin and magnitude of these gains. The empirical 
evidence for this statement is at hand: Large industrial states with small 
proportion of population and income from farms often better support 
their agricultural colleges than agricultural states. In comparison to past 
decades, if appropriations are related to value of farm marketings, and as 
measured in relative increase in appropriations for agricultural research 
since 1920, agricultural research moved somewhat out of the farm states 
to the city states. This relative shift, now more or less stabilized, does not 
follow an "exact pattern" and has perhaps favored most those states 
with "more balanced" income from both industry and agriculture; as 
well as those with products having greatest demand elasticities. 
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The role of agricultural research and education in national economic 
development and food policy needs direct recognition, in relation to fur­
ther opportunities open to gain by consumers and for general integration 
and systematization of over-all agricultural policy. In this vein, the agri­
cultural colleges might best change their name to The College of Food 
and Agriculture. The land-grant colleges and the U.S. Department of 
Agriculture have performed well. Their creation was visionary, coming at 
a time when the goals of society were those of agriculture because the 
population was thus distributed. They now function in a time when the 
goals of agriculture are largely those of society because communication is 
so effective, income averages so high and farm people are a sparse portion 
of the total population. Economic growth caused gradual transition from 
a time when contribution of public research and education to farm 
families was dominant to the time when its contribution to consumers 
became dominant. This desired time path in redirection of gains from 
technical advance was not consciously planned. However, it was an 
optimum process, given the restructuring of society which accompanies 
economic development. It has been true, however, that a parallel re­
structuring of research and educational programs to mesh with this 
change has yet come about in only a few institutions. The outcome or 
product of publicly sponsored farm technical advance over the 1950's un­
doubtedly has been inconsistent with that believed to prevail by many 
staff workers in land-grant colleges. 

The greatest marginal challenge to public research and educational 
institutions for agriculture in years ahead is not alone in figuring out how 
to organize activities for rapid progress in technology. They already know 
how to do this efficiently. The challenge is in devising research structures 
which allow digestion of new technology into the economic and social 
structure to give equitable distribution of gains over the population. Too 
little concern has been devoted to this problem in the past. Accordingly, 
some farmers have gained and some have sacrificed from rapid techno­
logical gains. Our society expects some penalty to attach to persons who 
do not take advantage of positive opportunity available to them in grow­
ing sectors. Most young people displaced from agriculture choose accord­
ingly and transfer. Others in agriculture step up their operations, to in­
crease output by larger proportion than price decline and thus profit. But 
there are many people who are not thus situated to adapt and who must 
bear the brunt of the costs of technological progress which leads to gen­
eral national gain, sometimes at expense of farm revenue. Certainly the 
basic problem surrounding agriculture in the 1960's is: How can the rapid 
supply increase in foods be handled to avert major income burden in 
agriculture while still allowing the desired rate of progress and in diffusing 
gains of progress equitably over the population? 

BASIS OF PUBLIC SUPPORT 

Most less-developed nations do not ask why improved knowledge of 
agriculture should be promoted. The reason is obvious: to aid in economic 
development. As mentioned above, organized optimally for this purpose, 
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public investment so allocated needs no other justification. There are, 
however, miscellaneous and less dirct reasons calling for public subsidiza­
tion of research and communication of farm technology and organization. 
One more technical reason for public investment in such a highly com­
petitive industry is: When expenditures have indiscriminate benefit and 
those who gain cannot be easily identified, public investment is justified. 
Similarly, where competition is so great that few innovation gains can be 
retained by those who produce research results, it may be necessary for 
the community to invest in it. 16 Private firms, of course, conduct research 
relative to agriculture where they can market a product and gain accord­
ingly. "Early innovators" on farms also benefit from putting research re­
sults to use early. However, few firms could conduct research, and retain 
gain, on improved crop rotations and similar items of technology. 

Having looked at some of the broader and more general reasons why 
publics may wish to conduct agricultural research and development, we 
now examine some of the more specific and pragmatic reasons. Many 
land-grant college personnel probably think of their effort as falling in 
one or more of these. 

Alleviate, Starvation Potential 

This is a sufficient basis for emphasis on improved farm technology 
in India and similar countries where population presses deeply against 
current food production possibilities. Looking forward in 1860 and 
making predictions of the population-food balance over the next century, 
U.S. society had reason to be concerned about the period ahead. Popula­
tion was increasing by a quarter to a third in each decade. Agriculture 
was making parallel strides in output through settlement and develop­
ment of new farming regions; but the end was apparently in sight as 
settlement of the more productive soil areas was nearly completed. If 
future increases in agricultural output were to keep pace with population 
trends, expansion in the farm plant would have to come largely from a 
greater output per acre. Two possibilities existed: (1) use more labor and 
capital per acre (a more intensive agriculture) with techniques known 
at the time-and a consequent increase in land productivity but a de­
cline in labor and capital productivity or (2) develop innovations which 
would increase the physical.productivi_ty of land, labor and capital alike. 
Decision was made by U.S. society to emphasize the latter. The decision 
was wise, and ln the last century, population of the United States has 
increased by 550 percent. Agricultural output has increased similarly, 
with the major part of the increase in the last half century coming from 
technological improvement. Starvation has not been a threat, and food 
demand is not likely to press on food supply in the next half century. 

Small Scale of Firm 

A further firm basis for public sponsorship of farm technological ad­
vances is the small scale of the firm in agriculture. Individual farmers 

18 Cf. P. T. Bauer and B. S. Varney, Economies of Underdeveloped Countries, University 
of Chicago Press, Chicago, 1957, pp. 160-65. 
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generally do not operate on a sufficiently large scale and do not have 
sufficient funds for organizing their own research units. In the first two 
and one-half centuries of United States history, relatively few industrial 
firms invested in research relating to agriculture. This was true because 
labor and land inputs dominated agriculture and fewer profit gains were 
possible from capital inputs developed for agriculture. The investment 
of industrial firms in technical innovations for agriculture has, of course, 
increased greatly in recent decades. Development of more and funda­
mental knowledge in these fields has led to the creation of new chemicals, 
biological materials and machines which could be produced commercially 
and marketed in agriculture. Consequently, industrial firms have in­
creased their own investments in uncovering more discoveries. Factor 
prices and a farm industry resting more on capital inputs have favored 
this development. However, there are large areas of possible agricul­
tural improvements or scientific relationships which do not result in 
easily fabricated, packaged and marketed material products or which do 
not readily lend themselves to patenting and brand promotion. In these 
areas particularly, farm firms are too small to carry forth their own re­
search. They will continue to require publicly supported research. 

Competitive Structure and Small Scale 

Another possible basis for public support of farm innovations because 
of the competitive nature of agriculture is: Society evidently has de­
sired that an important degree of competition be maintained in the 
American economy. These values are reflected in various types of anti­
trust legislation. They are related directly to agriculture in historic 
legislation favoring family farms. An essential characteristic of a family 
farm is: It is not large enough to exercise monoply power in commodity 
markets or in the labor or land market. Public sponsorship of agricul­
tural research has likely helped to promote and maintain the competitive 
nature of agricultural firms. Farming improvements are more equally 
available to all farmers. This retention of competitive structure has 
helped maintain family farms, but with the effects of weak market power 
for agriculture discussed earlier. Farm policies have attempted to give 
the industry some monopoly power, but retain the competitive nature of 
the firm. When small-scale firms exist, they are not large enough to 
conduct research which realizes scale economies possible in this activity. 
This is itself a reason for group activity in research organization. 

Increasing Farm Income 

A fourth basis was that of increasing incomes of farmers. Whether or 
not aggregate farm income is increased or decreased, as a result of 
technological improvement, depends mainly on two things: (1) the price 
elasticity of demand for the particular product and (2) whether the 
technical innovation increases aggregate farm output. Our previous 
analysis explains the current outcome in respect to this goal. 
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General Economic Progress 

The goal for public investment in agricultural research and education 
could have been primarily that of economic progress as explained above. 
This has been its important effect. It is the major basis for justification 
in the future. In this sense, however, it does need to be emphasized under 
the appropriate heading and in relation to food and consumer policy. It 
is possible that this basis for investment may broaden with world eco­
nomic development and extended political understanding and facilities 
among nations. 

Interregional Competition 

Farmers of each region and state can and do look upon investment in 
research as a method of meeting interregional competition. While it may 
be known that food demand is inelastic, with decline in total revenue 
under increased output, a group of farmers forced to hold their output 
constant while those of other regions increased production, would find 
themselves to be recipients of a smaller share of a reduced revenue. On a 
competitive basis, they would be better off, although worse off in both 
cases, to increase output and have a larger share of the smaller revenue. 
(See the discussion of equations 5.42 to 5.55 on effects for those who 
cannot innovate.) In this sense, farmers of each state or region serve in 
the manner of firms competing with each other and under the necessity 
of innovation to hold a share of the market. Under the structure of 
American agriculture, this interregional competition does prevail and 
causes particular geographic aggregates of farmers to improve tech­
nology. Even under a quota system of agriculture, this type of competi­
tion would still prevail. 

For the Sake of Knowledge 

Agricultural research also is conducted for the sake of knowledge in 
itself. Man has always desired to know more; or parents generally want 
their children to have an enlarged universe of knowledge open to them. 
Society obviously is willing to make some investment to this end. As so­
cieties become richer, they come more nearly to look upon knowledge as 
an ultimate or consumption good and invest in it. But to the extent that 
they do so, emphasis is more likely to be on fundamental research and 
knowledge. While society may invest some quantity of public funds for 
this as an end per se, it is apparent that most fundamental research 
must serve as a means to ends such as those above. It is unlikely that the 
agricultural colleges will ever be able to justify themselves to farm and 
consumer publics largely on this basis. In major proportion, investment 
in improved farm technology needs to be justified where it has greatest 
contribution: as consumer food policy. It now makes a greater contribu­
tion to general economic progress than to farm gain. Relatively, how­
ever, its contribution to general progress is less than in earlier times, 
when farming used a majority of the nation's labor force and resources, 
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and a larger proportionate gain to consumers was possible in the transfer 
of resources to other industries. As we mentioned earlier, today's farm 
technological research does not have its greatest promise for today's 
consumers who are well fed and have calories at low real price. It is for 
consumers in 1980 and 2000. 

EQUITABLE RETENTION OF GAINS 

It is in a free market that public investment in farm technological 
advance is largely an element of food policy. This is true in the context 
discussed: lower real price of food and reduced farm revenue under in­
elastic demand. Even when coupled with compensation policy which 
provides direct payments to farmers or price supports to accomplish the 
same, it represents food policy for consumer gain. The compensation or 
transfer payments, either directly or indirectly, simply represent means 
of redressing the position of those who otherwise bear the cost of this 
progress. Output is allowed to grow against declining revenue. 

There are combinations, however, whereby public action to improve 
technology could be looked upon as element of farm policy, with focus 
on increase of farm income rather than on consumer surplus. If, for ex­
ample, supply of food was restricted to maintain revenue under the 
inelastic demand that faces agriculture, farmers could innovate to re­
duce resource inputs and costs of given output. With output and revenue 
at constant level, technical advance lowering per unit requirements in 
resources and costs would increase net income of farmers. Any type of 
innovation which is economic in the sense of marginal cost less than 
marginal revenue could do so, even if it is a biological development such 
as new seed variety or fertilization to increase yield per acre. The farmer 
could simply use fewer acres, lowering costs of attaining output and 
revenue restraint and thus increasing net income. Hence, within this 
framework, advancement of technology in agriculture could have the 
end of farm income improvement and serve as a basis alone as farm 
policy. 

Consuming society could also gain from resource savings allowed to 
transfer from agriculture to other industries. Still, it also is possible to 
arrange subsets of policy elements such that they provide even broader 
gain to consumers, while some gain of progress is retained for farm pro­
ducers as a broad group. The supply restraint could be gradually loosened 
so that real price of food is allowed to decline, but not so fast that total 
revenue to agriculture declines, while farmers are realizing gains through 
relatively larger decline in per unit resource and cost requirements. 
(Some of the "saved resources" could also be transferred to other eco­
nomic sectors as indirect source of consumer gain.) Pareto-optima or 
Pareto-better conditions thus are attained, with real income gain to 
consumers in aggregate and money and real income gain to farm pro­
ducers in aggregate. A wide range of policy mechanisms would allow this, 
including the regional land reduction alternative or others discussed in 
Chapter 14. 
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Another alternative to these more direct supply restraints would be 
managed rate of technical advance. We illustrated in Chapter 7, equa­
tions (7.20) through (7.31) for particular forms of demand and supply 
functions, maximum rates at which production coefficients might be 
allowed to change against rates of demand increase, if specified goals in 
respect to resource use and prices of agriculture were attained. In equa­
tion (7.28), for example, technology could increase only at the rate 
I'=X·2, where demand has the price elasticity of only -.4 and produc­
tion elasticity remains at .8 under technical change for the particular 
algebraic form. (The equations and discussion in Chapter 11 relating to 
quotas and supply management also illustrate how technology can be 
furthered with gain to both producers and consumers.) Hence, public­
sponsored technological advance at rates managed to attain these goals 
would be primarily farm policy, with food policy attainment being sec­
ondary but with Pareto-better conditions allowed in gains to both con­
sumers and farmers. 

Managing the rate of technical change is a more subtle mechanism 
and would not appear so directly as "market interference," as do quota 
systems for inputs or outputs, to check supply. Society, of course, does 
interfere with the market in this respect. It does not allow the market 
to generate all new technology, but produces it in its own institutions. 
It has injected technology, helping change the production function at a 
faster rate than demand has grown. Injecting it at exactly the rate con­
sistent with profit maintenance under demand growth would be no more, 
and even less than at the present where the public supplies the tech­
nology without restraint, a mechanism of market interference. Obviously, 
however, management of rate of technical change to accomplish this end 
would be extremely difficult, much more so than other policy alterna­
tives allowing the same attainment. Difficulty arises because the tech­
nological potential at a current time is largely a function of research in­
puts at an earlier period. 

Data of previous chapters indicated that existing technical knowl­
edge not yet in full use promises a regime of food supply burdening de­
mand for the next one or two decades. This knowledge has already been 
partly dispersed and its withdrawal would be impossible. Difficulty also 
arises because an increasing proportion of research inputs are those 
financed by private firms. The outturn from these inputs would go on, 
likely at increased tempo because of profit incentive. Finally suppression 
of scientific knowledge is not an alternative of general appeal, particu­
larly when it has high returns to general society, and even if guarantee of 
positive-sum outcome is not apparent over all groups. 

Organization of Research for Progress 

In some nations, the problem ahead is to organize research for agricul­
ture which has urgency in possible return in national economic progress. 
This was an important basis for urgency, but unwittingly to those 
originating it, of research in earlier decades of the U.S. With approach of 
only 5 percent of labor force in agriculture, urgency for these purposes 
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is now in other areas. But research could be organized readily to meet 
various sub-goals in general economic progress. Take a nation short on 
food "necessities" and with a paucity of resources for nonfood develop­
ment. Developmental goal would be for technical progress and aug­
mented supply function to increase output and lower price of basic food 
items while freeing resources for other industries. Magnitude of demand 
elasticity would be a criterion of some relevance for ordering research on 
farm technology. Research might be devoted especially to commodities 
with low price elasticity of demand, these being the commodities con­
sumed in broadest expanse by the population and immediately needed to 
lessen hunger. Also, these would be the commodities engaging the great­
est quantity of resources, and presenting greatest potential in resource 
savings for intersector transfer. This society, not concerned first with 
farmer income and welfare, would perhaps leave aside those commodities 
of more exotic nature and with high elasticities of demand in respect to 
price and income (except for export and exchange for greater quantity of 
necessities). In any case research promising greatest resources savings 
would be emphasized. 

Now take a contrasting society. It is not concerned with consumer 
welfare and progress goals. Its only concern is in increase of farm income. 
Farm technological research in this society would be conducted generally 
only for commodities with price elasticities of demand greater than 
unity, plus certain other non-output increasing (to extent that these 
exist) innovations of an engineering nature.17 

We can specify other organizations of technological research with 
criteria in economic growth where supplemental policy is not used to 
guarantee retention of some progress gains in agriculture. More than 
otherwise, emphasis in research and education of agricultural colleges 
over the past decades has been on innovations which increase produc­
tivity and output of resources specialized to agriculture. Stress on quan­
tity has been greatest in research which increased yield per acre, output 
per animal or production per unit of feed. (The traditions and lore of 
agricultural science evidently have given more recognition to the worker 
who thus accomplishes, as compared to the one who develops, an im­
proved quality or embodies a new service in a product.) This is the 
relevant emphasis when either (1) a nation's diet is near subsistence 
level and (2) the price elasticity of demand for food is greater than one. 
Neither of these conditions hold true in the United States. Hence, while 
the paramount emphasis in India is correctly increased yield per acre of 
staples such as rice, with smallest resource costs per caloric unit, this is 
not singularly true in the United States. 

One set of criteria for ordering biological or physical research and 

17 For some of these classifications, see Earl 0. Heady: "Basic Economic and Welfare 
Aspects of Farm Technological Research," Jour. Farm Econ., Vol. 31; "Adaptation of 
Education and Auxiliary Aids to Solution of the Basic Farm Problem," Jour. Farm Econ., 
Vol. 39; and Economics of Agricultural Production and Resource Use, Prentice-Hall, 
Englewood Cliffs, N,J., 1952, Chap. 27. 
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education in public institutions which are not part of the market in a 
private enterprise economy, is still reflected through quantities of the 
market, however. Income elasticities of demand quantities which can 
be measured and have practical empirical meaning, can serve as criteria. 
In effect, these quantities indicate that consumers who are well fed and 
have high incomes (1) take satisfaction of hunger for granted, with 
worry mainly of obesity, and (2) are more intensely concerned, not with 
obtaining "commonplace luxuries" such as food, electricity, running 
water, telephones, radios, cars and a 40-hour week, but with more 
"exotic necessities" such as hi-fi, automatic transmissions, power boats 
and automatic washers and dryers. They place no premium on greater 
physical quantity of food per capita as their income grows. 

While the consumer places no premium on the quantity aspects of 
food, income elasticities show that he does place positive premium on 
the quality or service aspects which can be incorporated with foods. 
(See Chapter 6.) Income elasticities of demand, then, could well be used 
as one basis for ordering biological and physical research on farm prod­
ucts aimed at improving consumer and producer welfare in an economy 
as wealthy as that of the U.S. Directors of research might lay out before 
them, for the purposes focal to this section, the complete array of income 
elasticities for different agricultural products and for different aspects 
of products such as quality, quantity, service, convenience, etc. Research 
resources would then be allocated in terms of and relative to magnitudes 
of income elasticities of demand, weighted by the quantity of resources 
used for each product. Those products, qualities and services with 
highest elasticities are those from which consumers will derive greatest 
satisfaction as their income and total expenditures increase. For this very 
reason, they are the ones for which consumers will reward farmers most in 
profit as per capita income continues to grow. Certainly private firms are 
concentrating research in these very directions (i.e. growth industries) 
for the reasons mentioned. 

Research and education are not purely stochastic phenomena, with 
chance occurrence relative to their initiation and outcome. They need 
not serve as exogenous variables, with their direction predetermined by 
conventions of the past or as by-products of a previous organizational 
structure. They can be geared to the present and prospective economic 
or developmental status of a nation. The probability of scientific dis­
covery for a particular product, function or service depends on the size 
of the sample, the quantity and quality of research resources allocated 
to it. Quantitative guides, if recognized and used in the administration 
of research, exist even for gearing physical and biological sciences to the 
emphases specified by economic growth. An ordering of research in line 
with these quantities would not nullify the demand for particular spe­
cializations in agricultural science, but would only turn the direction of 
their concentration. For example, plant genetics would be just as im­
portant as before, but emphasis would be more on breeding to develop 
"inward quality and services," rather than quantity. Genes, heterozygote, 
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recessive, dominance, mathematics, chromosome and other scientific con­
cepts and phenomena which serve as traditions of the field would con­
tinue so. They would simply be used for more urgent social purposes. 
The challenge to plant breeding scientists need not be lessened. To the 
contrary, it could be increased since the quality-service aspects of plants 
have been less exploited and likely are more complex. The same would 
be true for the majority of specialized agricultural sciences. We have, 
then, one approximate basis for estimating the payoff and needed direc­
tion of biological research and education under economic growth, start­
ing with a high level of per capita well-being and with further growth on 
income in sight. Undoubtedly it would call for sizeable increases in 
physical and biological research relating to food processing and manu­
facture in stages beyond the farm. 

The discussion immediately above has been in terms of public research 
policy apart from all other policy elements. It is the realm in which 
directors of research operate, since they cannot individually initiate, 
legislate and implement other public policy. But where public research 
policy is linked with public output restraint policy, as discussed pre­
viously, any innovation which can reduce input per unit of constant out­
put, revenue remaining constant and costs declining, can serve to in­
crease aggregate farmer welfare. In absence of this linkage, however, 
elasticities of demand do become relevant criteria of ordering research 
to guarantee positive-sum certain outcome in attainment of Pareto 
optima wherein both consumers and producers are better off-producers 
in increased revenue and consumers in supply and real price of com­
modities to which they attach greatest marginal utility. 

Emphasis on Social Sciences for Developmental Attainment 

The criteria above serve as one basis for ordering research in the 
physical and biological sciences, with focus on innovating services of 
greatest marginal urgency to high income consumers and, hence, with 
greatest prospect for monetary reward to farmers. But if appropriate 
total goals are selected for research in the land-grant universities, growth 
criteria also relate to the social sciences. Research and education in 
agriculture have had significant effect not in increasing aggregate farm 
profits or in creating new and different food utility and service for con­
sumers, but in helping to lessen the amount of the nation's resources re­
quired to produce food. Labor and other resources are freed from agricul­
ture so that they can be used to produce schools, hospitals and roads in 
the public sector, and to produce houses, television, power boats and 
clothes dryers and the many other goods of "great marginal consumer 
urgency" in the private sector. 

The agricultural colleges and the U.S. Department of Agriculture have 
been in the vanguard and have been major contributors to this facet of 
national economic development. They can well pride themselves in it. 
It has been a major reason for their existence, although it has not always 
been so recognized. But they should become more cognizant of this con­
tribution and base appeal on it. They will have a broader role and 
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financial support if they do so. They can tie cause and result together, 
a condition not well attained when justification and financial appeal is 
based mainly on contribution to farm profits. As indicated above, there is 
some empirical indication that this appeal and contribution can be 
recognized by the consuming public, the main sector to gain from the 
contributions to development by agricultural colleges under conditions 
of the market. Appropriations for the experiment stations and research 
services tend to be smallest, relative to value of farm production, the 
greater is the proportion of state income represented by agriculture. Be­
tween 1920 and 1955, agricultural research became concentrated rela­
tively more in the industrial states, high population states or states hav­
ing products with greater demand elasticities. (Also, states with small 
initial research investments were able to increase their percentage share 
of state research appropriations.) 

But our main concern in this section is in the ordering of research 
and education and in gearing it better to national economic progress 
and guarantee of Pareto-optima or Pareto-better attainment in utility 
increase over producer and consumer groups. Emphasis on research for 
technological progress of conventional types (e.g., the quantity facet, as 
compared to the quality-service facet without regard to magnitude of 
income elasticities) is justified in the broad economic development frame­
work outlined immediately above. For this purpose, however, it is not 
sufficient that the resources be freed through biological and physical in­
novations and then left stranded. Under this condition, they remain in 
agriculture producing a product. With low demand elasticities the result 
is surpluses and depressed farm prices, incomes and factor returns. Hence, 
if the general economic development goal is to be selected as the major 
justification of biological and physical research of conventional em­
phasis, it must be accompanied by equally intensive research in the social 
sciences, if the national development gains made possible by technical 
research are to be realized rapidly and fully, and if economic misery is 
not to impinge on those persons caused to become surplus resources as a 
result of rapid technological progress. Social science becomes an im­
portant technical complement with technical science for this goal of 
agricultural research and education. The former needs to be put on a 
footing with the latter, a condition which does not hold true in many 
land-grant universities. 

Social science should not be increased at the expense of technical 
science, but rather increased in magnitude and financial support to the 
levels which have more often been traditional for the physical sciences. 
The two go along together for the basic developmental goal. Social sci­
ence is needed to lessen economic pain for labor and capital resources 
caused to become surplus by technical progress. The benefits of these 
resource savings have no basis unless equal activity is devoted to aiding 
transfer of the "freed" resources to occupational and geographic points 
where they have premium under economic growth. (Too, there is need 
for more research and education on social mechanisms which allow this 
contribution through technical progress, and also allow farm producers 
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to realize reward, rather than only short-run penalty, for contribution 
made to broad national consumer welfare.) 

The investment in social sciences now needs to be large. Magnification 
of social sciences can actually aid and enhance the physical sciences. 
Without more intensive social science to help solve the surplus, excess 
factor and depressed income problems generated by rapid technical 
progress, technical sciences are much more likely to be restrained by lack 
of funds. Again, the question is not one of social science at the expense 
of technical science or vice versa. The problem is to develop total research 
and educational programs which are systematic in the broad national 
developmental sense. Here, social and technical sciences go hand in hand 
and one is needed more because of the other. Without the other, the one 
is much less meaningful in terms of social gains and justification and is 
much less likely to have adequate long-run financial support. 

Technological research of the type normally conducted, and in a 
market environment with the traditional distribution of gains and costs, 
contributes to long-run economic progress by bringing about more out­
put from given resources, or allows the same output from fewer resources 
or costs in agriculture. Hence, in the long run it allows a growing popula­
tion or consuming society a greater output and variety of goods from the 
total available resources. Research of this kind is needed in agriculture 
in the traditional framework (1) to give farmers of one state equal op­
portunity with farmers of other regions to realize the potential of tech­
nological improvement, (2) to provide a basis for general economic 
progress and the benefits which generally accrue to consumers, (3) to 
advance general science and knowledge and ( 4) to enhance the position 
of a nation in the competitive world. But in accomplishing these long­
run objectives in the normal environment, much of this research gives 
rise to short-run problems, since the increased output and increased re­
source productivity are not immediately "digested" into the national 
economy. 

In the short run, increased output gives rise to surpluses which de­
press prices and incomes or cause some resources such as labor to become 
excess. With the long-run effects of research of the cost-reducing and 
output-increasing types desired and necessary for the above reasons, 
research is needed for: facilitating the "digestion" of potential gains from 
these other types of research into the general economic or industrial 
system; lessening short-run problems created by increased output and 
resource productivity in agriculture; bringing returns to resources in 
agriculture up to levels in other industries; helping to insure that the 
gains from technological advance from usual types of research are realized 
more quickly and fully by consuming sectors, including both farm and 
city families; establishing means whereby farm people can receive ap­
propriate rewards for their resources under rapid technological progress 
and an equitable share of gains from progress; aiding in change of social 
structures appending both directly and indirectly to agriculture and 
altered by rapid technological advance and population change; bringing 
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about a more efficient allocation or balance of resources within agricul­
ture and between agriculture and other sectors of the economy, consider­
ing distribution of gains and costs of advance and "unevenness" in 
market power; and providing the factual basis for developing positive 
governmental agricultural policies consistent both with the welfare of 
farm people and over-all national goals. Generally these needs call for 
social science inputs on par of importance with physical science inputs. 

Systematic Research Programs 

It is highly appropriate that land-grant colleges make a systematic 
analysis of the effects of conventional research and educational programs 
on income and welfare in both the farm and nonfarm sectors of society; 
then, after this picture is more precisely established, they should outline 
the appropriate role and orientation of future research and education in 
a wealthy and progressing economy. This role is quite different from a 
century ago and from what many land-grant college staff members still 
believe it to be. A vigorous and well-supported research and educational 
program will always be needed, and the returns over the next several 
decades can be relatively as high as those over the previous century. But 
the support for this continued investment is most likely to be forth­
coming if land-grant college personnel better understand the actual 
effects of their efforts and develop programs which are more complete 
and systematic in terms of these effects. Too, they will be better able to 
appeal for support to those segments of society which actually are the 
chief beneficiaries of the research, in contrast to the existing situation 
wherein large benefit accrues to consumers but appeal for financial sup­
port is made mainly to farmers. 

Another reason also exists, causing this re-examination to be possible 
and relevant. The private sector of the economy now is extremely im­
portant and efficient in development and production of new agricultural 
technology. Likewise, it is efficient in communicating this knowledge to 
farmers; appropriately because knowledge serves as resource in the 
position of a technical complement necessary for productive use of ma­
terial resources sold by private firms. Investment by private firms in 
communication, including salesmen, dealers, advertising and public rela­
tions likely exceeds that in extension agents and printed materials by the 
colleges. Too, if measurement extends far enough into fundamental re­
search by private firms, the private sector investment in research for new 
farm technology probably exceeds the public investment. It is for this 
reason that underdeveloped countries cannot reproduce the U.S. public 
facilities for research and education, represented in the agricultural 
colleges and the U.S. Department of Agriculture, and expect develop­
ment results comparable to ours over recent decades. 

New machinery, ration supplements, fertilizers, improved seeds and 
even certain aspects of livestock breeding have come to flow largely 
from the private sector, which has illustrated great ability in applied re­
search, especially in adapting fundamental findings to applicable forms 
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for marketing as capital materials. Because of growing private sector 
contributions, public institutions for agriculture have an opportunity to 
evaluate the relative economic urgency of their contributions under eco­
nomic growth and to divert effort towards those products or services of 
knowledge (1) apparently still subject to decreasing costs not realized 
in the private sector, (2) most consistent with the income and growth 
status of the U.S. economy, (3) not adapted for "package and sale" 
by private firms but of extreme importance for furthering progress in 
agriculture and ( 4) consistent with the actual economic impact of re­
search and education on the various segments of society. 

EXTENSION EDUCATION ADAPTATION 

Large needs and opportunities also exist in adapting extension educa­
tion to the economic growth status of agriculture and the nation. Exten­
sion is an important tool in helping lift nations of low stages of economic 
development, and also in helping to guide economic reorganization at 
high stages of development. 18 (Also see the educational needs discussed 
in the last section of Chapter 9.) 

A basic need, serving as foundation in programming extension educa­
tion, is for extension services to know that a major effect of their tradi­
tional activities has been to replace people from agriculture. As men­
tioned in earlier chapters, more potent feeds, insect sprays, fertilizers, 
seeds and other technologies substitute for both land and people in the 
agricultural production process. The faster these innovations are ex­
tended and adopted, the more rapidly are people replaced from agricul­
ture. Then, do the extension services have educational responsibility for 
these persons displaced by their traditional activities? What goal exists 
on which this displacement is based? Are the persons displaced any less 
important than those remaining? Are information and services to ease 
their transfer not a minimum compensation need? These are questions 
which not only are appropriate but also can serve in providing direction 
and broader opportunity for the extension services. 

Alternative Views in Purpose 

Extension education can view itself largely in the economic and social 
framework of a century back: when the country was agricultural in the 
majority and public investment was used largely to increase farmer 
income. Or, it can view itself in the twentieth century setting, as an arm 
of general society with its main function to bring about lower real prices 
of food, to reduce resource requirements and to get these freed resources 

18 Bauer and Yamey (op. cit., p. 217) indicate the need for public service to provide basic 
knowledge at low levels of development since private sectors often cannot develop and sell 
applicable innovations at a profit. This statement is even more applicable to problems of 
change and public choice on policy at high stages of economic development. 
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transferred to other sectors. It could proceed with the first without con­
cern about positive-sum utility outcomes for all of society. Or, it could 
proceed with the second in the same vein, with gains from farm tech­
nological advance going to consumers, but costs falling on farmers in 
aggregate as revenue declines under inelastic demand. Let us review 
possible activities under these alternative "charters." 

Several alternative goals could be selected as the focus of educational 
activities in land-grant colleges. The goal selected largely specifies the 
means. The means are reflected in the types of information carried to 
farm people, the types of specialists (animal husbandrymen, agronomists, 
economists, vocational guidance specialists, etc.) who are employed by 
the extension service, the relative amount of funds used in low-income 
counties as compared to high-income counties, the methods employed in 
contacting people and communicating ideas, etc. Means or educational 
patterns selected can be either consistent or inconsistent with the end 
held. Conflicts have existed, and do exist, between (1) major ends or 
goals which educational administrators use as the allocative focus of their 
program, (2) the means employed and (3) the actual ends attained. 

Perhaps the most widely held goal of extension education has been to 
increase the aggregate income of farming. If this goal were the only 
relevant one, the direction of education activity and employment of spe­
cialists would be quite clear. Specialists would not be employed and in­
formation would not be communicated to increase output where the price 
elasticity of demand is less than 1.0. Unfortunately, the list of com­
modities with demand elasticities greater than 1.0 is very small. (See 
Chapter 6.) Hence, if the goal of extension activities were actually that 
of increasing farm income, and not necessarily that of maximizing the 
welfare of farm people, specialists would not be employed and informa­
tion would not be extended for techniques that increase output of such 
commodities as wheat, corn, potatoes, hogs, many dairy products, 
peanuts, cotton, eggs and most other common farm products. 

Physical specialists would be those with engineering emphasis, to assist 
in techniques that lower costs per unit but do not increase output. Bio­
logical specialists would not fit into this scheme so well, for although 
biological techniques lower costs per unit, they also generally increase 
output. Even an engineering innovation that has first impact in reduc­
ing total costs may lower marginal costs to an extent that output finally 
does increase. The point is that many of the activities traditionally em­
phasized in education are not consistent with increasing gross revenue 
of agriculture. 19 

If greater revenue to agriculture were the sole end of extension ac­
tivities, the means employed are highly inconsistent with the goal. This 

19 Of course it is true that even though demand is inelastic, farmers who first adopt an 
output-increasing technique, and who do not produce enough to affect market prices, can 
gain from any type regardless of the demand elasticity. However, the emphasis of this 
paper is on macro adjustments and mass farmer reaction. 
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is not to infer the specialists in most types of technological improvement 
should be dropped from extension programs. As brought out below, this 
type of activity is consistent with other possible goals of extension ac­
tivity, if other means are employed with it. However, it is generally 
inconsistent with the goal of increasing farm income in the free market 
where demand is inelastic and resources have low mobility. If this were 
to be the actual goal of extension education, emphasis should be on ex­
perts who would help farmers form monopolies and reduce output, at 
least to the point where price elasticity of demand becomes 1.0. 

Maximizing the Welfare of Farm People 

Welfare of people in agriculture might be increased generally by any 
educational activity that extends output where price elasticities are 
greater than 1.0 or lowers total costs but does not increase output for 
commodities with inelastic demands. However, welfare also can be in­
creased by extending output for commodities with inelastic demands, 
as long as the reduced total revenue is redistributed so that the increase 
in utility to farm families realizing a gain is greater than the reduction 
to those realizing a loss. Suppose, for example, that output increases by 
10 percent from a new technique while price declines by 15 percent. 
Although total revenue will decline, revenue will increase for farmers 
whose output increases by 20 percent, but decline for those whose output 
increases by only 5 percent. Of course, the difficulty of interpersonal 
utility comparison prevents any easy designation of which group of farm 
families might gain in utility relative to the loss of others. The activities 
in extension education do cause redistribution of income and assets. 
Historically, the effects of education in causing income to be redistrib­
uted have been more in the direction of farm families who have the 
highest income. This tends to be true because these are the operators 
with the capital for investment and for taking risks in new techniques, 
and they are easiest to contact. 

The goal selected as the relevant framework for extension education 
not only provides the basis for determining the allocation of educational 
resources among (1) fields of subject matter specialization and (2) geo­
graphic and income strata of farmers, but also in specifying the com­
munication methods employed. If the goal were mainly one of "providing 
educational services to those best equipped to acquire them" (usually 
farmers with ample capital and education), then communication methods 
could include only meetings at state universities and colleges, television 
programs and technical bulletins. The intended consumers would have 
time, foresight and funds for coming after the information. However, if 
the goal is one of maximizing welfare of farmers, with emphasis on in­
creasing utility of farm families who have low income, the communica­
tion system needs to be quite different. It cannot be in terms of mass 
media. The low-income farmer may not have the funds for a television 
set or a trip to the state college meeting; he may not be able to under-
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stand a highly technical bulletin. The communication method more 
nearly needs to be one of "taking the educational input to the farm." 

If general economic growth were selected as the central end or goal of 
extension education, the means for accomplishment might be various. 
Investment can be made in specialists to promote techniques for prod­
ucts with inelastic demands. With minimization of resource inputs for 
subsistence goods being a subgoal, the "lowness" of the price elasticity 
might be one relevant goal for allocation of resources to products and 
extension specialists. Educational resources then need not be allocated 
to conform with any income distribution pattern or framework of com­
munication media, but should be used where their marginal productivity 
is greatest in increasing the output per unit of those resources that are 
mobile and can be used elsewhere in the economy. However, an impor­
tant means, complementary with those means directed towards mini­
mizing the amount of labor used in producing subsistence food products, 
is that of facilitating the movement of labor from agriculture, once it has 
been "freed." To free labor from agriculture and then leave it stranded 
is as inconsistent with economic growth as in not having freed it in the 
first place. 

Selecting individual goals, such as those discussed above, allows selec­
tion of particular methods. They can be pursued with vigor when in­
consistency between goal and outcome of means is not brought toques­
tion. The same is true where we attain one end with means efficient to it 
without concern of distribution of costs and benefits resulting from the 
progress or reorganization so fetched. But on the other hand, we can 
concern ourselves with the distribution of these gains and costs, and with 
possibilities of negative-sum outcomes when sacrifice to some groups may 
be larger than reward to others. When we become so concerned, then 
ordering of educational program in the vein outlined above for research 
programs becomes appropriate. Without policy linkage, we must look for 
educational activities which promise to increase farm income as well as 
consumer surplus, if our effort is based on farm policy and positive-sum 
utility outcome is to be guaranteed. If gain is certain only for consumers 
in lowered supply price of food, and loss to producers is certain through 
greater output and smaller aggregate revenue, the educational activities 
best serve as consumer policy. But with policy linkage as mentioned in a 
previous section, gains to both consumers and farm producers can be 
guaranteed and agricultural education again becomes an element of farm 
policy and general economic growth guaranteeing positive-sum utility 
gains. 

Broad Needs in Education 

Education is near the human resource and it needs to be handled ac­
cordingly, as emphasized in relation to phenomena of Chapters 12 and 13. 
Faced with further economic growth, extension services will need to con­
cern themselves much more with people, and in aiding them to make 
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both private and public decisions.20 They need to lead the way in helping 
farm persons understand their individual capacities and means for most 
opportunity expression and gain from their particular abilities. As out­
lined in Chapter 12, much of this need is in direction of guidance, counsel­
ing and job information. Extension services have done well in providing 
hogs with market outlook. They need to do as well with people. The 
important educational need, as part of the extension service's challenge 
in and contribution to economic growth, is in providing knowledge that 
guides farm people to their most promising alternative in life. This ac­
tivity has been submerged by the flow of technical information. It needs 
to be made a main focus of educational activities and can become the 
foundation stone of agricultural policy designed to solve income prob­
lems stemming (1) from both economic growth and a relative depression 
of farm prices and (2) from paucity of resources and true poverty of farm 
families. 

The needs and opportunities in extension education were never as 
broad as at the present time. The extension service represents an educa­
tional mechanism of great value to society in its decision-making processes 
relative to changing structure and national needs under economic growth, 
for either group or individual choices. Whereas its traditions were estab­
lished in gauging the possibilities for plants and animals, it can now do 
so for people. To be certain, it can and should retain activities which 
focus on technological improvements, since these have been part of the 
public investment returning the large progress payoffs mentioned earlier. 
But it can go much further. First, it needs to extend its services surround­
ing the individual much as it surrounded plants and animals in the past. 
This is part of guidance and counseling efforts already mentioned. Then, 
it needs to extend further to communities with these same processes, 
helping them to assess their production possibilities, in deciding to invest 
in local industrialization or to help surplus labor migrate. It needs to 
help individuals and communities see their interdependence and inter­
relationships with the national economy, with choices made accordingly 
in geographic, occupational and social commitment of resources. Finally, 
it needs to teach basic or general economic principles to people so that 
they will have tools for making evaluations and choices consistent with 
individual preferences and group goals. 

In this latter respect, we re-emphasize the points made in Chapter 9: 

20 Grant McConnell reports that the land-grant colleges devoted little attention to people 
until the 1944 Land Grant Policy Statement. Since that time, of course, farm and home 
planning and rural or area development programs have taken effort more in this direction, 
as have orientations around the "scope report" and similar statements of philosophy. 
Political struggle revolving around possibilities of educational aid to the lower-income 
strata of agriculture also is discussed by McConnell (Decline in Agrarian Democracy, 
University of California Press, Berkeley, 1957, Chaps. 8-11). Soth (Farm Trouble, Princeton 
University Press, Princeton, N.J., 1957, pp. 88-94) suggests need for transfer of emphasis 
from the technical service activities for higher income farmers little interested in funda­
mental education to the more fundamental needs of distressed persons. He indicates that 
the technical services can be handled quite appropriately with mass media or as a market­
able service. 
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People make choices through the pncmg and voting mechanisms. 
Through the second mechanisms, they specify their selection of public 
policy. But often they operate in a knowledge vacuum, not knowing 
which ends are complementary or competitive, the predicted outcome 
of various means, the interrelationship between ends and means and 
other interrelationships within this general complex. So short is knowl­
edge, that a policy choice often serves as a pure experiment: to try it out 
and see how it works. The decision-making process can be made more 
efficient where voters possess greater information. The extension services 
can provide more productive services for public choices, just as they have 
done for private choices. They can be objective in this process and thus 
gain wider public recognition and demand for their services. Given effort 
in this direction, they should have little concern with having to "burn 
the books" as result of the pressure and group antagonism mentioned 
earlier. 21 · 

Stage of economic growth gives rise both to need for these broader 
activities and to opportunity to engage in them. It is nearly a "natural 
law of economic growth" that increasingly, with passage of time, details 
of farm technology will be furnished by private firms. In early stages of 
growth and factor prices, agriculture rests mainly on labor-a com­
modity which private firms cannot process and retail. But with growth 
and change in factor prices, the transformation of agriculture calls for 
more of technology to be in the form of capital inputs which can be 
produced and retailed by private firms. They can and do invest heavily 
in retailing this practical knowledge to farmers. Extension services thus 
can be relieved of much of the detail of technical services and can devote 
an increasing proportion of efforts to (1) the more fundamental prin­
ciples and knowledge in the physical, biological and social sciences and 
(2) the more urgent social decision and adjustment problems. A relatively 
higher public investment also is required to take a given amount of fun­
damental principle in biological and physical science, and general 
knowledge of social science facts and understanding, to people. This is 
true because the facts and principles so represented are not "packageable 
commodities," as in the practical findings of physical fields. 

In accepting the broader and more fundamental educational chal­
lenge, extension services even can lead in the transformation of rural 
communities. As mentioned in Chapter 10, precedent can be set for com­
munities by regional extension offices which provide activities broad 
enough for employment of more specialists. These specialists are needed 
in the extension of fundamental principles of biological and physical 
sciences. They are needed equally in the fields of social sciences: to provide 
guidance and to help families and communities to inventory their re­
sources and possibilities, and to make decisions which are commensurate 
with their opportunities and capacities. 

21 For the problems, forces and methods encountered in handling "book burning pres­
sures," see C. M. Hardin, Freedom in Agricidtural F,ducation, University of Chicago Press, 
Chicago, 1955. 
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THE BROAD ROLE AND APPEAL 

The time has come, in fact, when the agricultural universities and col­
leges should see themselves in the broad framework of contemporary 
U.S. society and its problems. There is need and opportunity for greater 
role and support than at any time in previous history. The agricultural 
colleges represent resources not only for promoting domestic economic 
growth, but also for helping to attain the international goals and re­
sponsibilities of the nation. A responsibility necessary and assumed by 
the nation is promotion of economic development in countries of less 
progress. This responsibility and intermediate goal will grow in em­
phasis because of (1) growing world public opinion favoring freedom 
from hunger and self expression by all peoples and (2) interrelated world 
political and economic competition. In furthering these long-run goals, 
and if the broad public role should be taken seriously in agricultural 
colleges, personnel in both the technical and social sciences should be 
allocated much more to international problems. What is needed is not so 
much the "remote" inter-university relationship between U.S. and for­
eign universities, seldom considered to be an on-campus activity of most 
institutions, but rather an activity which is an integral part of on­
campus efforts. Under more "direct" engagement, a research worker at 
one college would be assigned as directly to development improvements 
for a foreign location as is his colleague in developing an improvement 
for a particular county in the state. But this is a development, however 
important, which currently lies outside the financial and jurisdictional 
opportunities of states, either singularly or collectively. It must await 
intensification and clarification of national purposes and emphasis. 

Somewhat strangely, many agricultural colleges have viewed research in 
foreign economies and development to be out of their realm. Such proj­
ects are completely subordinated to small local projects and are not sup­
ported at all in most states. This is true even though (1) most agricul­
tural colleges consider themselves to be working in behalf of farmers and 
(2) the single major opportunity for increasing income magnitude (and 
justifying increased agricultural productivity) is in developing interna­
tional markets and institutions to allow the hunger and population prob­
lems of other countries to be solved from the U.S. supply of food. If the 
sole goal of agricultural research and education were farmer income, it 
might be best attained by shifting a large proportion of personnel and 
financial resources over to this investigational area and in developing a 
breakthrough in large foreign market outlet for U.S. foodstuffs. In 
balance with other goals and among the relevant sciences, this extent is 
not needed or desired. But certainly more emphasis and work in this 
direction is needed. 

APPEAL TO CONSUMERS AND PATTERN OF FINANCE 

In a similar but less worldly vein, the agricultural colleges need to 
tackle the problem of broad national recognition, justification and sup-
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port of the system, even to the extent of adding "food" to their title. 
This is a task which is not best accomplished by individual states, but by 
a comprehensive approach of the land-grant college system. It was less, 
or was not, necessary with initiation of the agricultural colleges when 
most of the population was farm. In another 25 years, the farm labor 
force will be less than 5 percent of the national labor force and net farm 
income may be only 2 percent of disposable personal income. The nu­
merically great and economically significant sector of society benefiting 
from conventional agricultural research and education on technology 
will be the consumer, as it now is. One hundred percent of the population 
will have contact with the public institutions as food consumers and 
households, but a small and declining fraction of the nation's resources 
and producers will have any tie to the efforts of the agricultural colleges. 
Without wider recognition of this fact, and of the true role of the agricul­
tural colleges, and without financial appeal and programs bent more in 
this direction, the institutions stand to face an increasingly difficult 
"uphill climb" in competition for public funds for these purposes. 

Financing Gain From Technical Advance 

Change is suggested not only in the over-all structure of technical 
programs for economic progress and consumer benefit in real food prices, 
but also is desirable in the regional pattern of specialization and financing 
of research and education. To the extent that demand elasticities were 
high enough to cause farmers in aggregate to benefit directly from tech­
nical advance and greater output a century back, it was highly con­
sistent that farmers and citizens of farming states be asked to provide 
the main funds to support the corresponding research. They bore the 
costs and realized the gains, the latter in general exceeding the former. 
With a different status of national economic development and demand 
elasticities, and with the major beneficiary of greater output being the 
consumer, it is now less appropriate that farmers and citizens of the 
agricultural states be asked to finance research and education to benefit 
consumers in other states. This is, however, partly the pattern which 
exists for state funds used in research and education, the majority of 
funds going into technical improvement. 

Should not a much greater proportion of funds aimed at technical 
improvement be obtained on a national basis, with the pattern corre­
sponding more consistently to consumer concentration, then be allocated 
back to states on the basis of concentration in agricultural production, 
with research conducted accordingly? Or more specifically, should 
Kansas wheat farmers be asked to pay for technical research which 
benefits Bronx consumers and, through greater output, reduces revenue 
from wheat? Given the current day distribution of benefits from im­
proved agricultural technology, an affirmative answer to the latter 
question would not seem appropriate. The preferred source and alloca­
tion of financing would (1) allow research and education to be em­
phasized and conducted more in line with the regional concentration of 
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agricultural production over the nation but (2) allocate costs more con­
sistently with the pattern of gain to consumers over the nation. In con­
trast to the "rough" trend of 1920-60, a relative shift in magnitude of 
agricultural research funds for agricultural states as compared to some 
industrial states or others of smaller proportion in farm/nonfarm mix in 
output, this pattern would result in a more productive application of the 
total national research investment. We are talking here, of course, about 
technical research in the conventional manner where there is not cer­
tainty of positive-sum outcomes, because gains of progress are distributed 
to some and losses fall on others. Under policy which guarantees mutual 
and simultaneous gains to consumers and producers (see discussion of 
earlier sections), the need is different. Some commodities and services 
have high demand elasticities and are not tied to state locations. This 
"farm" research can be conducted as readily in industrial states as in 
agricultural states. 

American society has partly recognized this problem by appropriating 
funds at the federal level which are then allocated to states for research 
and education on commodities with inelastic demands, as well as for 
other products and services. These funds are collected somewhat in 
proportion to gain, through income and other federal taxes, and allo­
cated back to states largely on a farm population basis. Yet major re­
sources for research on these products come from states where they are 
produced, and not from states of consumers of the same products. 
Appropriations for research relative to the value of farm production 
tends to be highest in states with large consumer populations or large 
industrial output relative to farm output perhaps partly as a further 
realization of this gain, as well as for youth, family and gains from 
services and commodities with more elastic demands. 
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U.S. Agriculture and World Economic Development 

WORLD AGRICULTURE presents the two contrasting problems mentioned 
earlier: An agricultural problem which arises because of rapid march of 
the food supply function, with its resultant depression of farm prices and 
factor returns; and a consumer problem and a high real price for food 
growing out of tardy progress in the supply function. The United States 
has been an example in the first extreme and India in the second. If food 
were scarce in the United States, as wealthy as it is, the demand price of 
food would be great and rewards to resources in agriculture would be 
high. But the converse would not hold true in the sense that food abun­
dance in India would immediately make all cultivators rich; at least, 
not with the quantity of resources owned and managed by the typical 
Indian farmer. 

If the Martian from our first chapter returned and viewed these con­
sumer and farm problems side by side, he might ask the "naive" ques­
tion: "Why can't the problem of deficit in food supply be solved by the 
problem of surplus in supply?" This isn't a strange question. It is asked 
by many "men on the street," both in food-surplus and food-deficit 
countries. But the question is naive in extent to which it does not rec­
ognize complicated international economic and political relationships. 
The problem is much more than a physical one, or a transportation 
model, involving the simple matching of bushels and tons in one country 
against consumption requirements in another. Countries which are po­
tential recipients of aid in food, just as those which may provide it, have 

[ 629] 
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particular value moorings which tend to resist pure charity; or have 
reservations on the purposes underlying aid. Underdeveloped countries 
are more concerned with aid as it serves to a means in economic growth 
and income improvement, rather than as an altruistic end, or as a 
means to solving surplus problems of particular advanced countries.1 

AGRICULTURAL POLICY AND FOREIGN POLICY 

To obtain a perspective of agricultural policy in relation to foreign 
policy, we need to review the roles which food supply in the United 
States has had in filling world food demand. Early food exports were 
important in acquisition of foreign exchange and capital to promote 
industrial growth of the nation. Foreign demand allowed U.S. agricul­
ture to expand profitably at a rapid rate over much of the nineteenth 
century, but world economic development and global summation of food 
supplies caused this export demand to shrink. Farmers were encouraged 
to turn to a "protectionist" policy, providing part of the political force 
leading to high tariff schedules. But with great export demand and 
rapid supply growth in food during World War II, the potential of the 
"world stomach" in absorbing U.S. food output has been reappraised by 
agriculture since 1940. 

Growth in export markets helped allow agricultural supply of the 
United States to grow rapidly at favorable prices, with increased farm 
income, over the nineteenth century and up to about 1920. Foreign 
markets were highly elastic, as is true for the product of any one country 
which does not supply the majority of world exports. They were im­
portant to U.S. agriculture as it developed rapidly and drew resources 
into it. However, farm leaders took a quite different view of foreign trade 
in the 1920's. Proportionate supplying of international markets by U.S. 
farm products dropped greatly even as early as 1910. Although protective 
tariffs could not benefit them at the time, farmers, who had lost their 
battle for "cheap money" were encouraged to turn to the protectionist 
fold as far back as the 1890's. It has been suggested that they were con­
vinced to do so by the emerging power group known as the "Captains of 
Industry," who stood to gain by high tariffs and restrained imports of 
industrial products. 2 

But the greatest turn in this direction by farmers came in the 1920's. 
Decline in U.S. exports undoubtedly caused them to believe this to be a 
major opportunity for "economic uplifting." During the first decade of 
this century, U.S. farm exports dropped by about 60 percent. While 
cotton exports continued to climb, 1910 wheat exports fell to a third of 
those in 1900. Beef exports fell to a fourth and pork exports were halved. 
The United States supplied these percentages of world exports in 1884-

1 For viewpoints of aid in receiving countries, see B. F. Hoselitz, Progress of Underde­
veloped Countries, University of Chicago Press, Chicago, 1951, pp. 259-69. 

2 M. R. Benedict and E. K. Bauer, Farm Surpluses, U.S. Burden or World Asset? Uni­
versity of California, Division of Agricultural Sciences, Berkeley, 1960, p. 141. 
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88: wheat, 36; corn, 44; beef, 43; pork, 71; and cheese, 28. The com­
parable percentages in 1924-28 were respectively 22, 6, 1, 29 and 1.3 

Proportionate supplying of world markets dropped even lower during the 
1930's. The decline grew out of competing supplies from countries such as 
Australia, New Zealand, Canada and Argentina, the change to creditor 
position by the United States and restrictive trade policy tariffs on farm 
products; the latter lifted to unprecedented levels by the Fordney­
McCumber Act of the early 1920's and the Smoot-Hawley Act of 1930. 

The Trade Agreements Act of 1934 was a first "restep" in policy to 
Jessen trade restrictions and increase international commodity flows. On 
the other hand, the price support and production control programs of 
the 1930's caused farm products of other nations to be substituted for 
those of the United States in world markets. Increase in cotton exports 
of other nations somewhat more than exceeded the decrease of exports by 
the United States during this period. It is generally agreed that the price 
policy programs were inconsistent with other U.S. attempts to expand 
foreign markets.4 The AAA of the 1930's also provided for limited export 
subsidies to allow greater foreign sales of U.S. farm commodities. Ex­
ports jumped under the Lend-Lease shipments of World War II and 
continued heavy with reconstruction of Europe. Food represented only 
about 12 percent of U.S. exports under Lend-Lease, but it was enough 
to boost farm prices greatly under the regime of inelastic demand. The 
UNRRA program served similarly in increasing foreign transfer of food 
and boosting farm profitability at the close of the war. In postwar years, 
aid to food exports was given under the Mutual Security Act (MSA or 
P.L. 165) of 1951 and its amendments (particularly P.L. 665) which 
allowed for food shipments as "defense support" items. With early 
European recovery, foreign demand slackened and surplus buildup began. 
However, the Korean conflict erased these export losses and held de­
mand temporarily high. But again in 1953, foreign demand slackened 
and U.S. farm supply began its rapid march ahead of both domestic and 
foreign demand. 

It was at this time that greater reliance began to be placed on food 
disposal through foreign assistance programs: the Point IV program and 
its successors providing technical assistance; commodity grants and 
emergency aid to India and Pakistan, with provision of revenue forth­
coming from sales to be used in promoting technical development of 
agriculture; Public Law 480 (P.L. 480) promoting foreign disposal of 
U.S. agricultural surpluses; and subsequent "Food for Peace" authoriza­
tions. Whereas legislation such as the Mutual Security Act served more 
as a general mutual-assistance program with friendly nations, Public Law 

3 See R. M. Stern, "A Century of Food Exports," Kyklos, Vol. 13. 
• Cf. D. G. Johnson, Trade and Agriculture, A Study of Inconsistent Policies, Wiley. 

New York, 1950, and A. Hickman, Our Farm Program and Foreign Trade, Council on 
Foreign Relations, New York, 1949. Along somewhat similar lines, see A. J. Youngson, 
The Possibilities of Economic Progress, Cambridge University Press, Cambridge, 1959, pp. 
245-65. 
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480 was from the start primarily a domestic bill using the foreign-aid 
program as a means for accomplishing surplus disposal. Sales of food 
under the Mutual Security Act were sizeable, with other countries able 
to use some of the funds granted them by the United States under this 
program to buy food. Restraint in disposal of food surpluses under this 
program existed, however, because so many of the participating countries 
were agricultural. 

Under P.L. 480 sales, the recipient nation could retain the payment it 
would otherwise make and use it for selected developmental purposes or 
investment in mutual security. Sales under P.L. 480 were limited to 
commodities acquired by government with price support programs or 
deemed to be in surplus quantity, and emphasis was on expansion of 
foreign trade in U.S. farm commodities. Public Law 480 also included 
such provisions as these: developing new markets for U.S. farm products, 
promoting balanced economic development and trade among nations, 
aiding international educational exchange and the publication and 
translation of books and periodicals, collecting and disseminating tech­
nical and scientific information and others. Under the program, it be­
came possible to conduct research, from payments held in local cur­
rencies, on improved marketing of U.S. farm products abroad, but not on 
methods of increasing the farm supply function of foods in underdevel­
oped countries. 

As indicated in Table 17.1, an important portion (about a third) of U.S. 
farm exports went under provisions of P.L. 480 and other special pro­
grams over the period 1954-60; exports of wheat, rice and other surplus 
commodities through normal channels being adapted in nature accord-

TABLE 17.1 
U.S. FARM EXPORTS UNDER P.L. 480 AND SPECIAL PROGRAMS AND 

NORMAL CHANNELS, 1949-60 (MILLION DOLLARS) 

Public Law 480 Exports* 

Title III All 
Special Total 

Fiscal Year Title I Title II Donations Barter Programst Exports 

1949-50 .... - - - - 1,969 2,986 
1950-51 .... - - - - 1,202 3,411 
1951-52 .... - - - - 584 4,053 
1952-53 .... - - - - 532 2,819 
1953-54 .... - - - - 677 2,936 
1954-55 .... 73 83 135 125 931 3,143 
1955-56 .... 439 91 184 298 1,417 3,496 
1956-57 .... 909 88 165 401 2,003 4,728 
1957-58 .... 660 92 173 100 1,451 4,002 
1958-59 .... 730 56 132 132 1,351 3,719 
1959-60 .... 815 65 107 151 1,400 4,527 

Source: Agricultural Statistics, 1960. 

Percent of 
Exports 
Under 
Special 

Programs 

65.9 
35.2 
21.1 
18.9 
23.1 
29.6 
40.5 
42 .4 
36.3 
36.3 
30.9 

• Title I sales are in foreign currency. Title II quantities are donations for emergency relief abroad. Title III 
quantities are donations in the U.S. and overseas and for barter to American processors who acquire strategic 
materials abroad and furnish them to the U.S. at a later date. 

t Includes P.L. 480 and P.L. 665 with the latter sales also in foreign currency. 
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ingly. Of total U.S. farm sales, around 12 percent has been going for ex­
port. P.L. 480 and MSA exports amounted to about these percentages of 
total U.S. exports of the particular commodity in 1960: wheat, 75 per­
cent; rice and vegetable oils, 60 percent; feed grains and cotton, 33 per­
cent. Europe (mainly Spain, Yugoslavia, Italy, Poland and France) has 
taken about 40 percent of these special program exports, Asia (India, 
Korea, Pakistan and Taiwan) another 40 percent and Latin America and 
Africa together about 10 percent. These sales have not been in dollars, 
but in the currency of the importing country, mostly inconvertible cur­
rencies, with some food going directly as grants. These local currencies 
have not been converted to goods shipped to the United States but have 
remained in the countries or have been used for projects agreed upon by 
the government of the importing country and the United States. Up to 
1961, most of the agreements were for a year's duration, although one 
was signed with India to run to 1964. A 1959 amendment to P.L. 480 
allowed countries to use their payments for these surplus farm products 
as a loan, payable in 20 years at 2 percent interest. Up to 1962, no sales 
had been made under this provision. 

Under P.L. 480, local currencies received for sales were placed in a U.S. 
account in the foreign country. The United States spends some for its own 
purposes (expenses for U.S. agencies abroad, embassy buildings, local 
military purchases, etc.), but most of it has remained simply on deposit 
for the United States. A small part (less than 10 percent) has gone to spe­
cial projects including development of mining, industry, power, trans­
portation, schools, etc. A little has gone for agricultural development such 
as irrigation projects and a trickle to research. But by and large, P.L. 480 
and special programs have sent surpluses abroad, with foreign currency 
simply piling up in the recipient countries, or a fraction turned back to 
them for special or highly specific projects on which they agree with the 
United States. 

Foreign aid programs with the partial, and perhaps dominating, goal of 
surplus disposal have been effective in moving crop stocks out of the 
country. Without these disposal activities, government storage in the 
United States would have been much greater. The data below indicate 
what the percentage exports were of production for three crops in the 
years specified: 

Year 
1925 
1930 
1935 
1940 
1945 
1950 
1955 
1960 

Exports as Percent of Production for: 
Wheat Corn Cotton 
14.3 1.8 48.3 
11.9 .5 48. 7 

-4.9 -.4 56.1 
3.6 .4 7.5 

28.7 .9 36.9 
31.6 4.8 40.0 
35.9 5.6 14.2 
44.6 6.9 39.1 

By 1960, the United States was exporting nearly half of the annual wheat 
crop, with most of this going under foreign aid programs. Feed grain ex­
ports had jumped too, but were still only a small proportion of annual 
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production. Nations with hunger prefer grains serving as human food, 
rather than that serving as animal feed. Cotton exports had increased, 
but relative to production were still below the levels of the 1920's. 

Long-Term Trends of Agriculture in World Trade 

World economic growth over the long pull will not restore agriculture 
to its "previous place in the national economy." Agricultural exports 
have become a declining proportion of total U.S. exports, or of total inter­
national trade. The reasons are largely those stemming from economic 
development as explained in Chapters 3 and 6. With expansion in na­
tional economies and differential income elasticities of demand under per 
capita income growth, this trend will continue. As Table 17.2 indicates, 
farm exports, while increasing in dollar and physical volume in recent 
years, have become a minor part of total U.S. exports. (Also, see the data 
and estimates of Table 6.16.) This is true even though P.L. 480 has ex­
panded disposal of surplus commodities. While greater food supply will 
be needed as nations develop their economies and experience population 
growth, the mix of goods in international trade will continue to shift 
towards a greater proportion of nonfood commodities. Even for develop-

TABLE 17.2 
VALUE AND PERCENTAGE OF U.S. AGRICULTURAL EXPORTS IN TOTAL EXPORTS* 

Agricultural Exports as 
Agricultural Exportst Percentage of U.S. Exports 

Period or Year Total Commercial Total I Commercial 

(million dollars) (percentage) 
1902-06 ............ 878 . .. . ' .......... 59.4 . . . . . . . . . . . . . . 
1907-11 ............ 974 53.8 
1912-16 ............ 1254 45.1 . ........ 
1916-21. ........ 2856 42.6 . ......... 
1922-26 ............ 1950 45.9 
1927-31. ........... 1621 35.9 . ........ 
1932-36 ............ 713 36.4 . ........ 
1937-41 ............ 679 . . . . . . . . . 20.3 . ........ 
1942-46 ............ 1976 18.9 
1947-51. ........... 3469 1,563 28.1 12.7 
1951. .............. 3411 2,201 27.1 17.5 
1952 ............... 4053 3,157 26.0 20.3 
1953 ............... 2819 2,273 18.6 14.7 
1954 ............... 2936 2,225 19.3 14.6 
1955 ............... 3143 2,281 21.1 15.3 
1956 ............... 3496 2,140 20.7 12.7 
1957 ... 4728 2,724 22.9 13.2 
1958 ............... 4002 2,702 21.4 14.4 
1959 ............... 3719 2,419 21.5 14.0 
1960 ........ 4526 3,127 23.7 16.4 

• Source: Agricultural Statistics, USDA 1960: The Demand and Price Situation 1954-1960; The Foreign 
Trade of the U.S. USDA 1960. 

t Total includes all agricultural exports while commercial includes only those not under government programs 
such as P.L. 480 and P.L. 665. (Commercial includes sales under international wheat agreements.) 
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ing nations starting from an early stage, the marginal social efficiency of 
investment and inadequate supply of foreign exchange typically places 
premium on import of capital goods for industrialization; or even for 
producing inputs which serve to develop agriculture. 

EXTREME SUPPOSITIONS 

Some policy advocates in the United States view the nation's surplus 
problem nearly as if it were a physical problem, capable of easy solution 
by shipment of excess products to foreign soils where the recipients can 
then drop their hoes and turn to building roads, schools, factories and the 
modern amenities of advanced societies. This picture of matching high 
development against low development is an oversimplification. It has 
appeal in politics and to the person who need speak only in grandiose 
terms and need not face the preliminary but necessary steps involved be­
fore this "magic wand" can be waved, eliminating the problem of Cin­
derellas in both rich and poor nations. But it is an important contrast 
worthy of much more intellectual effort and imagination than has gone 
into it in the past. Current speculation and hypotheses pose the possibil­
ity that the diametrically opposed problems of food surpluses and food 
deficits in different parts of the world will continue to worsen in the short 
run. At one extreme, it appears that the "break through" in agricultural 
technology and farm progress experienced in recent years by advanced 
agricultures will continue and surplus potential will continue for a decade 
or more. On the other hand, conservative estimates of near-term popula­
tion growth pose food needs in some less advanced countries which ex­
ceed prospects of growth in food supply. 

The threat of "population explosion," with people standing on each 
other's heads as suggested by extremists through national magazines, is 
not realistic. If national societies do not find effective market or institu­
tional means of restraining supply of humans, the "iron law of sub­
sistence" will do so. It is not likely that any major, or any but scattered 
minor, nations will allow food demand and food supply to progress to the 
point where physiological well-being of people declines to a miserly sub­
sistence level. In this day of knowledge and enlightenment, it is certainly 
hoped that the problem of food is not one of averting retrogression 
whereby human nutrition worsens and approaches the subsistence level; 
but that it is the more positive one of managing food and agricultural re­
sources against supply of households and labor, such that economic de­
velopment can be best promoted and real level of living can rise the world 
over. 

The latter is the hope of the world's population, rather than the first. 
Policy of a food surplus nation takes on quite different image when it is 
analyzed in this light, rather than purely an emotional appeal to avert 
starvation of helpless people. Aside from politics and poor social manage­
ment, nations of this age are concerned with the more important problem 
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of lifting real incomes, with more of industrial products as well as of 
variety in food, and with methods of attaining this goal. In fact, as Milli­
kan and Rostow point out,6 it is probably a misconception that revolt 
and political instability of less developed nations are the result alone of 
hunger and poverty; that relieving hunger by itself will reduce revolution­
ary tendencies; or that if people are only better fed, they are less likely to 
shift from one to another political camp. Revolt does not typically come 
from chronically destitute populations who, after centuries of the same, 
take it for granted that their lot is thus. Putting extra food in the stomach 
will not itself generate takeoff in economic development or, unaccom­
panied by other changes, guarantee a particular pattern of political ad­
vance in backward societies. Food to people who can't read is not likely 
to build up any great convictions in politics and economics. A first con­
cern of most nations of low development is to "break away from the 
agricultural mold."6 They need first to develop industry in their own 
country, so that the productivity of agriculture can then be increased to 
release people to nonfarm employment. Until industry can be developed 
at a rate fast enough to provide this employment, the concern with agri­
cultural productivity is to move it ahead as rapidly as population growth 
and to keep the real price of food at reasonable level for consumers. An 
increase of agricultural productivity to release labor to industry is 
needed only when industrialization increases rapidly enough to absorb 
people from farming. As suggested in Chapter 2 and as illustrated in 
Figure 17 .1, economic growth is characterized by a decline in agriculture 
as a share in the national economy. Nations at the lowest level of devel­
opment have the major part of both their labor force and national income 
in agriculture. In nations such as India, with 50 percent of national in­
come and 70 percent of population in agriculture, the hope is not to avert 
diminished nutritional standard through agricultural development, but 
to use industrial development to allow agriculture to decline in the na­
tional economy. 

Food surpluses and deficit problems are not simple ones to be solved by 
transportation models in defining least-distance or least-cost flows 
against upper restraints of surpluses in some countries and against lower 
restraints of human nutrition in other countries. They involve more com­
plicated structures in international politics and economics. More im­
portantly, they involve political, economic and psychological structures 
within countries which are short on food.7 Too, the problems of economic 
development and of bringing more tardy economies to the takeoff stage, 

6 M. M. Millikan and W. W. Rostow, A Proposal; Key to an Effective Foreign Policy, 
Harper Brothers, New York, 1957, pp. 19-22. 

8 In this respect, see the discussion by Richard Hartshorne, "The Role of the State in 
Economic Growth," pp. 317-19, in H. G. Aitken, The State and Economic Growth, Social 
Science Research Council, New York, 1959. 

7 For discussion of some of these political and planning problems and mechanisms, see 
E. S. Mason, Economic Planning in Underdeveloped Areas, Fordham University Press, 
New York, 1958, Ch. 4. 
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Fig. 17.1. Percentage of Population and National Income in Agriculture for Selected Coun­
tries. (Source: FAO. Stale of Food and Agriculture, Rome, 1959, p. 96.) 

the foundation upon which most proposals for foreign food disposal are 
based, involves much more than food. In fact, it cannot be proved that 
food is the prime restraint to development by most countries which have 
yet had little of it. Most nations which have been given recent opportu­
nity to direct their own political and economic destiny, or their political 
leaders, have foundations in values, aspirations, national morale, self re­
liance and basic creeds as important to them as to major nations which 
are in the maturity stages of economic development. This is one reason 
that it is not even easy for nations with surpluses to give food away. It is 
true that even most infant or less developed nations have pride and 
self respect which causes them to resist dependence on pure charity, or 
approaches to it, in times other than natural emergency. 8 A developed 
nation is not likely to win many international friends if it maximizes its 
image as a donor and savior of disadvantaged countries, without creating 
maximum ability or recognition of recipients to make their own con­
tributions in its growth and development. 

8 Cf. Millikan and Rostow, loc. cit.; Benedict and Bauer, op. cit., p. 141; and S. R. Sen, 
"Impact and Implications of Foreign Surplus Disposal on Underdeveloped Economies­
the Indian Perspective," Jour. Farm Econ., Vol. 42, pp. 1031-32. 
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DEVELOPMENT OR DUMPING 

Use of food surpluses to alleviate hunger has appeal on humanitarian 
grounds. Basic values in this direction do cause earnest persons of food 
surplus countries to wish that their abundance could thus be shared with 
nations which are less fortunate in natural resources, historic surround­
ings, economic mechanisms and political structure to quickly bring their 
food supply to level eliminating misery. Individuals and groups take 
sincere steps and use their own private resources and mechanisms to help 
bring about matching of supply and food "demand" for food in this inter­
national context of imbalance. These steps are reflected by donations of 
such groups as church organizations and those contributing to CARE. 

There also are deeply held convictions throughout American society 
that disadvantaged nations should be aided in overcoming hunger and 
being started on the road of economic development so that their people 
can have better living standards and enjoy opportunity in utilizing 
human capacities and abilities for these ends alone and apart from any 
nationalistic purpose. These are noble purposes and they mesh with gen­
eral "worldwide public purposes" which appear to be developing. It is 
not likely that the public objectives or conscience of peoples in the various 
developed countries over the world will long allow them to stand by while 
other nations suffer food shortages and other deprivations which restrain 
elementary human dignity and health. Objective evidence in this direc­
tion is already provided in the lifting of restraints to self government im­
posed through colonialism and in investments in economic development 
of backward countries by even small but economically advanced nations 
over the world. The general world trend, albeit with difficulty resting in 
international politics, is to observe and promote the aspirations of people, 
whatever their nationality and location. It will indeed be beneficial if 
political and economic competition among advanced nations can be 
channeled into these types of investments, with positive productivity in 
human welfare, rather than into war productivity. Environment for de­
velopment and progress of people over the entire world indeed exists if 
resources can be allocated thus. While chance for change previously 
seemed remote for peoples in many backward nations, they now see 
opportunity for social and economic improvement and aspire to it. Ac­
celerating developments in literacy, mass communications and travel are 
causing enlightenment of people who were previously isolated. The world 
community is being drawn into closer proximity of desire and aspirations 
in education, social structures and economic progress. 

Purposes of Aid in Food 

But just as concern for economic development and elimination of 
hunger is a noble and humanitarian end, the same appeal can be used to 
oversimplify the problems of using food surpluses in international 
markets and to camouflage policy to get rid of domestic farm surplus 
problems. Like some other marriages, surplus supply and foreign dis-
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posal can be joined to cover up slips which occurred elsewhere. The 
United States is a wealthy nation and it can afford some "overinvest­
ments" in farm policy which do not lead to a mathematical optimum in 
use of resources and institutions. It can afford delayed movement to de­
sired community utility positions because of the complexity of decision 
processes through the political m,echanism of a diverse but democratic 
society which emphasizes sovereignty of individuals. It does and can, for 
this reason, use domestic agricultural policies which are not optimum in 
the long-run context of values and aspirations by upcoming generations, 
or of values held by this generation for the one which follows. 

Internally, the United States can afford certain group concurrences and 
"nonoptimum" uses of resources where imperfections in these activities 
are consistent with the political process allowing social evaluation of 
alternatives, policy testing of outcomes which have no a priori basis in 
prediction, and subjectively measuring group outcome in distribution of 
gains and losses from specific policies. Domestic farm policies which are 
publicly justified under one label but are directed basically to other ends 
can function temporarily in this setting without bringing human misery, 
submersion of general societal goals and major restraint to economic de­
velopment. But they should be limited to this domestic environment, and 
not be shoved off on other nations under similar cloak. Political luxury 
possible for farm policy in a wealthy nation should be limited to its shore­
lines, and not mixed with its more basic and fundamental goals in foreign 
relationships and policy. Farm policy orientation which attempts to use 
supply capacity in manner best consistent with the nation's foreign 
policy and societal concern in optimum world economic development 
should be pursued vigorously. That which is only convenient marriage of 
surplus problems at home and food outlet elsewhere, and in conflict with 
optimal economic development patterns for less advanced nations, 
should not even have second consideration. 

The type and manner of policy best suited to deal with international 
economic problems depends on the ends of the policy. Millikan and Ros­
tow have posed these questions as a basis for gauging assistance programs 
and misconceptions about them:9 

Are economic assistance programs intended to win friends for the United States? To 
strengthen the military capability of our allies? To induce other countries to follow foreign 
policies to our liking? To reduce the appeal of communism to the poverty stricken? To 
benefit the United States economically? To induce healthy internal political development 
abroad? To raise living standards for humanitarian reasons? 

To this list we might add the questions: Is surplus foreign disposal a 
means to "ship the American farm problem abroad," just as we were ex­
pected to "eat it up" under an earlier set of propositions? Is it convenient 
method of benefiting American producers? Does it have the fundamental 
purpose of fitting into optimal economic development programs of na­
tions starting at low level and desiring rapid progress? 

9 Millikan and Rostow, op. cit.,•p.~9. 
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Confusion over the extent to which portion of outpouring from the 
U.S. farm supply function can or should be used in assistance programs 
to less developed nations stems from differences in values, beliefs about 
facts and ends of economic interest groups. Some people press it in pure 
humanitarian hope. Some sincerely believe that it can or should be used 
as a primer in economic development.of backward nations. Others sup­
port it in terms purely of their own economic interest, and policy pro­
posals and legislation have both been made in this vein. Some groups who 
would call "foul play" should Canada or Australia pour their surpluses 
into the United States, or if U.S. legislators were willing to accept them, 
are not unwilling to dump farm surpluses in other countries, without con­
cern over detrimental price and income effect on producers of other 
countries who also have surplus farm productive power or on producers 
in countries who might serve as recipients of surpluses. 

Concept of "fair play," or expectation of retaliation, does prevent 
Americans from advocating outright dumping of surplus farm products. 
Dumping under the cloak of foreign assistance programs is more pala­
table to the same persons, however. Mortenson estimates that U.S. de­
cision to export cotton in 1956 substituted for about 2 million tons from 
competing nations and lowered export revenue from the latter by about 
350 million dollars per year.10 Too, even where advocates restrain them­
selves in suggesting dumping (Public Law 480 states that surplus dis­
posal should not impair the position of friendly countries) which might 
have serious impact on producers in competing export nations, they 
often worry little about any adverse price effects which surplus disposal 
might have on producers in nations which stand to become recipient of 
aid in the form of our surplus farm commodities.11 

Frameworks of Aid 

Currently the facts are too few to know exactly where and to what ex­
tent U.S. farm products can best fit into assistance programs which 
optimally promote growth of underdeveloped economies.12 Undoubtedly 
there is opportunity for their use, but the exact extent and manner are 
yet to be determined over the long pull. To be certain, few countries are 
going to be interested in temporary blasts of policy and appropriations 
from the United States which provide them with both more food for a 
year or two and uncertainty thereafter. And this has been the mold of 
much surplus-oriented legislation. It has been entirely in terms of ephem-

10 Erik Mortenson, "The Competitor's Perspective," Jour. Farm Econ., Vol. 42. For an 
expression of sentiment in Australia on use of surplus U.S. food, see: Farm Foundation, 
Increasing Understanding of Public Problems and Policies, Chicago, 1960, pp. 77-8. 

11 For an early suggestion of negative price effects in recipient nations, see Millikan and 
Rostow, op. cit., pp. 91-2. Also see J.S. Davies, "Food for Peace," Food Res. Ins. Studies, Vol. 
1, p. 146; and N. Islam, "Foreign Aid and Economic Development. A Rejoinder," Social 
and Economic Studies, 1959, p. 285. Dumping is common practice under market orders for 
nuts. (See Benedict, op. cit., p. 110.) 

12 For a discussion of aid in Latin America, see A. T. Mosher, Technical Cooperation in 
Latin American Agriculture, University of Chicago Press, Chicago, 1957, pp. 245-338. 
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eral appropriations, subject to cessation with the following year's ap­
propriations. What nation would want, aside from initial building up of 
buffer stocks to alleviate distribution problems and exorbitant consumer 
prices in case of disaster, to build economic development on a product or 
resource lacking certainty and subject to withdrawal at momentary 
notice? To build diets to an improved level, then have their basis sud­
denly withdrawn would cause more political and psychological difficulties 
than leaving nutrition at a somewhat depressed level. Or, from the stand­
point of resource allocation, no nation is going to draw resources out of 
agriculture to extend development in other sectors with the prospects 
that it would have to rush these resources back into farming at the end of 
a year-should food aid be withdrawn after the year's political campaign 
ends in the United States. Not even five years is a sufficient time span for 
a country to greatly incorporate food aid into its development planning. 
To do so efficiently, it needs 10 years as a minimum period and 20 years 
is preferred. Five years is only long enough to get resources in the midst 
of reorganization, and not long enough to attain major outpouring in 
product from this reorganization. 

Use of surplus food in assistance programs can take on different molds 
depending on the end or goal of the program. For example, any one of the 
questions above poses a goal of assistance calling for a different disposal 
program.13 The program optimum for one purpose is not thus for another. 
If the goal were simply that of getting rid of an embarrassing domestic 
problem, at least cost with conscience restraint that food must not be 
wasted and must be used by someone on the globe, we would give it to 
whatever nation would send ships to haul it away, at whatever price 
could be forthcoming. If this goal also were to be attained under con­
straint of "not losing our friends," the mold of the program would have to 
be quite different, and we would try to get as much food as possible into 
the hands of less developed nations. But if the goal were, from the limited 
capital funds available over the world for the purpose, that of maximum 
economic development of backward nations, we might have a quite differ­
ent concept of where the latter nations should get their imports, and of 
whether they should get more resources for industrial development and 
less food from ourselves. 

We can analyze food flows and foreign assistance in many different 
frameworks of optimizing. Suppose we selected a goal of maximizing, 
through economic growth over a given time period, the product of a less 
developed nation. Assistance then would be analyzed in terms of capital 
productivity for these purposes. Where food per se, in raising the ability 
of labor and augmenting its productivity, has greater productivity than 

13 As one example in interpretation of foreign disposal under P.L. 480, the Asia Team of 
the extension services had this to say (Farm Foundation, Increasing the Understanding of 
Public Problems and Policies, Chicago, 1960, p. 70): "Not only do P.L. 480 programs help 
people to learn to use U.S. products such as wheat, milk and feed grains but they also in­
crease capital facilities and knowhow for handling U.S. type commodities ... U.S. fur­
nished aid wheat to the Japanese and taught them to eat it ... and bread fits into the con­
sumption pattern of a richer people." 
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any other form of capital, we would send food rather than other materials 
or capital fu~ds. Where food still serves these purposes but a given 
amount of funds has greater productivity in form of fertilizer and tech­
nical knowledge, in boosting food production within the developing 
country, we would ship capital in these forms rather than as food. 
Where food per se does not restrain economic growth as much as devel­
opment funds for industry, we would ship the capital in the latter form, 
letting the recipient nation use wise economists to allocate it over the 
economy in a manner to maximize national product and economic 
growth for a given time period. 

This framework supposes maximization of internal growth of a less de­
veloped country, from given capital available from the United States, to 
be the goal of analysis. Under it, we would provide developmental funds 
to backward countries and let them buy their food imports elsewhere if 
food has the productivity mentioned above and if it could be obtained at 
lower cost of developmental funds to the United States, or the recipient 
country, than surpluses produced in the United States. There have cer­
tainly been cases where the same funds, represented by the subsidies paid 
to United States farmers to produce surplus, the government purchase of 
stocks and the storage costs of holding them plus transportation, could 
have bought more food for recipient countries if they had been used for 
purchases from the current output of other nations. 

Another framework for analysis would be that which supposes we do 
not have imagination to choke off our surplus production and that it 
costs us more to store it than to give it away or ship it at subsidized price 
as assistance resource. Here we can view disposal in a Pareto-better sense, 
rather than one of a tight and pure mathematical maximizing of growth 
in backward country from given developmental funds. The analysis then 
rests not on whether the recipient nation is made best off, or even that the 
total community of nations involved be made so in attainment of highest 
point on a utility surface; but only whether both ourselves and the re­
cipient nation are made better off in the "unanimous consent" manner dis­
cussed in an earlier chapter. Certainly some use of U.S. farm products in 
assistance programs must be so analyzed. Given political processes and 
inability to choke off the outpouring of farm production within the 
United States and the high storage costs and depression of public con­
science which followed, the nation may well have made itself "better 
off" by giving food to nations with tardy food supplies. It is even possible 
that at times these surpluses have provided "windfall gains," in the sense 
that it would not have been possible, had it been necessary, to get specific 
public appropriations to buy food, or get it produced, and ship it to na­
tions who needed emergency quantity to tide them over crop failure or in 
the lean developmental periods following initiation of partition or self 
government. The large stocks were already in existence and the American 
public owned them. Hence, it was unnecessary to go so directly to the 
public for greater appropriations which might have been resisted. 
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But this is not a convenient or efficient manner of handling the farm 
surplus problem in the United States. Effort should be made to divorce, 
and not marry up, problems of our own surplus capacity and needs in our 
foreign policy and in economic development of other countries. Where 
U.S. food serves as efficient resource for these purposes in the future, it 
should be so used. But where it interferes with these goals, we should use 
other means to solve our problem of farm surpluses. Perhaps one of the 
greatest dangers in U.S. foreign disposal is that food shipped under P.L. 
480, Food for Peace and other programs will be classified in the total 
assistance and foreign exchange allotments for less developed countries, 
thus restricting capital items needed for other developmental purposes. 
Only where it can be shown that the food will not substitute for other 
claims in exchange, will not depress development of agriculture in the 
recipient country, will not displace exports from other nations and does 
not divert resources within the United States from more essential com­
modities for foreign development, can surplus disposal be considered a 
perfectly neutral program with no danger of sub-optimum or negative 
outcome in respect to development. 

Basic Aid in Development 

We may look at the simple Harrod-Domar type of growth model in 
(17.1) and inquire how U.S. food might best fit into promoting economic 

(17.1) dY = sk-1 - dL 

growth of less developed countries.14 In this equation dY is the rate of 
growth in national income, dL is the rate of growth in population (i.e. 
labor force), k is the ratio of capital to output per unit increase of these 
two items ands is the rate of savings in national income. Where popula­
tion is increasing rapidly and otherwise dL = sk-1, food supplied from the 
United States at low or no cost could allow dY to be nonzero. However, 
it would be only a stop-gap measure and no real takeoff would be 
generated in the recipient country. The more permanent aid to develop­
ment would be in increase of the magnitude sk-1 so that sk-1>dL and in­
come per capita can grow. A country such as the United States can do 
little to increases for these purposes, since this is a decision largely in the 
country trying to accelerate dY. It can, however, help to decrease the 
magnitude of k through technical improvement or investment aids. As 
far as agriculture itself is concerned, emphasis should be as much, in 
true economic development aid, in decreasing k through the means sug­
gested in this chapter and in Chapter 16; as on simply shipping food in 
line with excess growth in dL or surpluses in the United States. The latter 
is purely a step in humanitarianism; decreasing k is a fundamental step 
in development. 

14 R. F. Harrod, Toward a Dynamic Economics. Macmillan & Co., London, 1949; E.D., 
Domar, "Capital Expansion, Rate of Growth and Employment," Econometrica, Vol. 14; 
and H.W. Singer, "The Mechanics of Economic Development," Indiana Econ. Rev., 1952. 
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Return on Use of "Fixed Surpluses" 

If surpluses are taken as "fixed resources" with no alternative uses, or 
of negative return when held in storage at growing public cost, the in­
vestment representing them can be used with low payoff. If the same in­
vestment has different opportunities in development allocation for a 
later period, it has an entirely different payoff and needs to be compared 
with a more complete range of alternatives in domestic agricultural 
policy and foreign developmental policy. Considering the specified uses 
to which these foreign currencies, exchanged under Title I of P.L. 480, 
must be allocated and the uncertainty of their repayment or conversion to 
dollars, Schultz places the value of each dollar in P.L. 480 exports at 10 to 
15 cents for the United States.15 He places their value to recipient coun­
tries at 37 cents on the dollar, considering price elasticities of demand for 
surplus commodities and alternative sources of these commodities or in­
puts. These are extremely low values, for either the United States or the 
recipient countries. For the period represented by major disposal under 
the program, however, the "opportunity marginal cost" of the surpluses, 
and the dollars they represent, may have been near zero to both the 
United States and numerous recipient countries; to the United States be­
cause the surpluses would have been kept in storage generating even 
greater public storage costs and to recipient countries where equivalent of 
other development funds would not have been available. 

Yet opportunity costs of these magnitudes are in the past. The impor­
tant alternatives in the future are other developmental uses to which the 
same total capital might be put. In this sense, there is need to develop· 
American farm policy which eliminates and restrains buildup of surplus 
supply and which frees the public capital so represented for more opti­
mum developmental purposes. In this sense both goals might have been 
better attained had we paid U.S. farmers to cease production here, and 
travel to foreign countries to aid cultivators in their decisions. This is a 
needed emphasis, rather than adaptation of foreign assistance programs 
to the surplus producing capacity of American agriculture. In developing 
more optimum developmental and assistance policy, agricultural policy 
needs to be divorced from it, agriculture contributing to developmental 
policy only as growth needs in less developed countries so specify. This 
is a near-term framework needed for American farming and agricultural 
policy. The very long-term outlook and orientation, however, may well 
be quite different to the extent that sustained takeoff in economic devel­
opment can be generated for nations which thus far have been restrained 
in growth and per capita incomes. 

LONG-RUN DEMAND HOPE IN WORLD DEVELOPMENT 

Potential in food demand of particular countries and of the world in 
aggregate depends on rates of population growth and income improve-

16 T. W. Schultz, "Value of U.S. Farm Surpluses to Underdeveloped Countries," Jour. 
· Farm Econ., Vol. 42. 
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ment per head. Using these two variables as the major ones, and for­
getting about the smaller quantitative effects of gradually changing 
preferences and real food price relative to other commodities, approxi­
mate annual rate of growth in food demand within a particular country 
can be represented as in equation (17 .2) where 6. is the approximate 
growth rate in food demand, P is the rate of growth in population, Eis 
the income elasticity of demand for 

(17 .2) 6. = P + EG 

food and G is growth rate in per capita income. If rate of growth in 
food supply is greater than this quantity in a "closed economy," farm 
depression results; if food supply grows at a slower rate, consumer depres­
sion results. As mentioned previously, the value of E for aggregate 
poundage of food is near zero in the United States. Hence, the main vari­
able affecting domestic food demand is Pin (17.2). In other countries, 
however, the value of E is sufficiently large that national economic 
growth itself can generate considerable increase in food demand. The 
main concern in some nations of very small development, of course, is to 
keep food supply moving ahead as rapidly as P or population. 

The need for rapid economic development and food supply in less ad­
vanced nations is thus fact. The existence of U.S. surplus supply also has 
been fact. To some persons, it also is apparent fact that food from the 
U.S. is needed to get this development on its way. This proposition has 
both basis and overanticipation. Temporary foreign disposal programs 
will not, however, solve the U.S. farm supply problem, unless the tem­
porary program extends over 20 or more years and is organized on a 
larger scale than that conducted between 1955 and 1960. 

For those who look to population explosion and growth of world con­
sumers to alleviate the U.S. problem, there is little hope without eco­
nomic development in the countries of rapidly advancing populations. A 
better hope in expanded demand for U.S. farm products might even be 
constant populations, but great economic growth in the specified coun­
tries. The reason for this statement is somewhat obvious in Figure 17 .2. 
These data, based on national cross-sectional observations and serving 
under predictional limitation as conservative indication of differences for 
food in physical form among countries at various stages of development, 
indicate that potential food demand is indeed still great in those nations 
where per capita incomes are low. 

Using Clark's measurements in International Units, the income elas­
ticity of demand for food in aggregate is still of important positive magni­
tude in many densely populated countries with low per capita incomes. 
From this scale, we would expect Indians to have income elasticity for 
aggregate food of around .8. More recent figures based on more detailed 
observations even suggest that the elasticity is higher for certain specific 
categories of food. One belief is that income elasticity is as high as unity 
for expenditures in the most densely populated regions which approach 
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subsistence incomes.18 Certainly over much of the world, food demand 
can increase at a rate faster than population with stepped-up rate of 
growth and higher per capita income. This is in contrast to nations like 
the United States where food as a physical quantity has income elasticity 
of zero and domestic demand growth is limited to population. Table 17 .3 
illustrates the difference in income elasticity of demand in respect to ex­
penditure on food in four countries at various levels in economic growth 
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Fig. 17.2. Income Elasticity of Demand for Food (Farm Level) in International Units With 
Value of Dollar 1925-34 = 100. (Source: Clark, C. World Supply and Requirements for Farm 
Products. Jour. Roy. Stat. Soc. 1954, pt. 3.) 

and per capita income. (Also see the elasticities in Chapter 6 for the 
United States.) Expenditure on food is predicted to have an income 
elasticity around . 7 for Italy.17 For countries where income of farm 
families is extremely low, expenditure elasticity is predicted to exceed 
that of urban persons with higher incomes. In any case, a less developed 
nation which has rapid growth in population, but no progress in income, 
is going to lack foreign exchange to buy commodities from surplus pro­
ducers. 

1° C. P. Kindleberger, Economic Development, McGraw Hill, New York, 1958, p. 110. 
Other estimates are to be found in: N. Tsutomu, "Long-Term Changes in Demand for 
Agricultural Products and Income Elasticity," Structure of Food Demand-Prewar Period, 
Translation Series No. 1, Translation Unit Tokyo, 1959; H. S. Houthakker, "An Interna­
tional Comparison of Household Expenditure Patterns Commemorating the Centennial of 
Engel's Law," Econometrica, Vol. 25; and "FAO Factors Influencing the Trend of Food 
Consumption," The State of Food and Agriculture, Rome, 1957, pp. 70-110. The later 
study estimates an income elasticity, based on a rough international comparison, of .1 for 
calories except for countries with extremely low income. There are some populous countries 
where even caloric income elasticity is considerably greater than zero. 

17 A somewhat different set of income elasticities, but generally of the same high level, 
is indicated elsewhere. See A. J. Coale and E. M. Hoover, Population Growth and Economic 
Development in Low Income Countries, Princeton University Press, Princeton, 1958, p. 125. 
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TABLE 17.3 

INCOME ELASTICITY COEFFICIENTS IN RESPECT TO FOOD EXPENDITURES 
FOR FOUR COUNTRIES IN SPECIFIED YEARS 

United United 
States Kingdom Italy Italy 
1955 1953-54 1953* 195Jt 

Rural Urban Rural Urban Rural Urban Rural Urban 
--------------

Total Food Ex-
penditure ...... .18 .39 .6 . 7 .65 .58 . 74 .69 --------------

Bread and cereals .. .01 .16 -.2 .05 .27 .21 .33 .20 

Starchy food, etc ... .20 .16 .4 .05 ·:is ... ... ... 
~~f::s· ~~;i-~~ts-. ·. : .02 .27 .9 .9 .50 .92 .89 

-.17 .16 ... ... ... ... ... ... 
Vegetables and 

fruits ......... .16 .. 36 .6 .6 .60 .67 .60 . 79 
Meat products ... .27 .31 .3 .3 .88 . 71 1.25 1.07 

Fish products .... .28 .24 .5 .0 .81 .63 1.06 .93 
Eggs ............ .01 .18 . 7 .3 

l .so .38 . 76 . 78 
Milk products .... .02 .28 .45 .1 
Butter .......... .17 .50 .I .o 

. 81 .54 .83 . 70 
Fats and oils ..... -.13 -.02 .0 .0 
Nonalcoholic bev-

erages ......... .06 .28 .2 .05 } .86 . 72 1.18 .95 
Alcoholic bev ..... .95 .85 2 .o 3.3 
Meals outside the 

home ......... .92 .85 2.5 5.0 
}1. 15 1.29 . 74 1.09 

Other foods ...... .22 .34 . 7 .6 
Tobacco ......... ... ... 2.5 3.3 .90 . 78 .95 .48 
Clothing ........ ... ... ... ... 1.53 1.16 1.13 1.24 

Source: FAO, The Stale of Food and Agriculture, Rome, 1959. p. 195, 
• Central North. 
t South. 

Potential in Supply and Investment Alternatives 

Japan India 
1955 1952 

Rural Urban Rural Urban 
--------

.48 .6 .87 . 79 
--------

.38 } .69 .33 
.2 

-.55 ... 
... ... 1.43 1.09 
.30 .65 . .. . .. 
.33 .6 

}1·_·1·5 
... ... . .. 

1.26 
I.OJ .5 l . 1.3 1.86 1.53 

... ... ... 
.31 ... 1.16 1.01 

. 71 1.05 ... . .. 
1.27 .8 ... ... 
1.52 1.6 ... ... 

.54 .4 .93 1.01 

.18 -.2 ... . .. 
1.95 I. 7 ... . .. 

Great strides in economic growth over the world would result in solid 
advance in food demand. The potential in demand is extremely large 
relative to current U.S. domestic surplus food capacity of 6 to 8 percent; 
or to capacity of current surplus-producing countries. But whether this 
growth in demand would be filled in major part from nations with cur­
rent surplus supply potential depends on the interaction of economic 
development and agricultural productivity of nations to be developed 
rapidly. In the short run the price elasticity of the food supply function 
has much greater potential of increase in nations such as Canada, the 
U.S., Australia and Brazil, as compared to countries where population is 
pressing against food production. Yet this need not hold true in the 
future to an extent equal to the past. If supply elasticity of resources 
such as technical knowledge, managerial capacity and capital can be in­
creased greatly in less developed nations, a corresponding increase in the 
elasticity of the food supply function also will take place over the long 
run. 

Comparing India and the Philippines with Japan and the United 
States, the relative physical base for increasing food supply elasticity is 
greater in the former than in the latter countries. Yet whether, and to 
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Fig. 17.3. Trends in Agricultural Production and Population. World Regions, 1949-60. (Source: 
FAO. The Stale of Food and Agriculture, Rome, 1960, p. 12.) 

the extent that, emphasis is or should be on investment to extend food 
supply elasticity in the former countries will depend on the expected 
marginal efficiency of capital in farming as compared to other industries, 
as well as on certain nonmoney and more subjective evaluations to be 
made by the developing countries. We return to this point later. While 
the technological potential, against present performance, is greater in 
some less developed countries than in advanced ones, the rate of progress 
in output is still currently greater in the latter. As Figure 17.3 indicates, 
agricultural production has been growing more rapidly than population 
over most of the world, and especially so in Western Europe and the 
Near East.18 Growth in output in these regions, and others where poten­
tial is great, may check the rate at which technical advance in the United 
States can feed into world markets. While production has only kept up 

18 Also see J. Marczewski, "Some Aspects of Economic Growth in France," Economic 
Development and Cultural Change, Vol. 9. 
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with population in Africa, the physical potential for increasing supply 
faster than food demand is high. 

If per capita income grew rapidly in the short run, food demand in less 
developed nations certainly would grow more rapidly than the rate at 
which food supply in these nations has increased over recent decades. 
This increase in food demand would then spill over to utilize more of the 
supply forthcoming in more advanced nations and agricultures. How­
ever, the rate of per capita income improvement in less developed nations 
has been slower than the rate of growth in food supply in more advanced 
nations during the 1940's and 1950's. Consequently, food demand growth 
in the former has not alleviated surpluses in the latter. Not only has the 
growth rate been too slow to cause this, but also exchange and invest­
ment problems have served as restraints to mushrooming food imports by 
less developed nations. 

If we view the population projections in Table 17.4, it is obvious that 
the world food supply function will have to increase tremendously or the 

TABLE 17.4 

WORLD POPULATION BY REGION 1800-1950 AND PROJECTED (MILLIONS)* 

Year Percentage Increase 

1950-
2000 1800- 1850- 1900- 2000 

Area 1800 1850 1900 1950 (est.) 1850 1900 1950 (est.) 
---------· --------------

World ............. 906 I, 171 1,608 2,495 6,280 29.2 37 .3 55 .2 151. 7 
Asia (exc. USSR) ... 602 749 937 1,379 3,870 24;4 25. I 47 .2 180.6 
Europe (exc. USSR) .. 150 204 277 39.l 568 36.0 35 .8 41.9 44.5 
USSR ............. 37 62 113 181 379 67 .6 82.3 60.2 109.4 
Africa ............. 90 95 120 199 517 5 .6 26.3 65.8 159.8 
Anglo-America ..... 5 24 80 168 312 380,0 233.3 110.0 85. 7 
Latin America ...... 20 35 75 162 .192 75.0 114.3 116.0 265,4 
Oceania ........... 2 2 6 13 29.3 - 200.0 116. 7 125 .4 

• Computed from: United Nations, The Determinants and Consequences of Population Trends, 1953, and The 
Ft<ture Growth of World Populations, 1958. 

real price of food is going to push upward greatly in particular world re­
gions.19 This event would work to the advantage of resources in agricul­
ture. Technological improvement and greater supply and lower costs 
of resources such as those mentioned above are variables which stand to 
increase supply and restrict increase in food price. The amount by which 
demand variables will change and cause greater demand for food exports 
from countries such as Canada and the United States depends on the ex­
tent to which agricultural productivity is increased in nations such as 
India, Pakistan and the Philippines, as well as in other exporting nations 
such as Japan, Burma and Indonesia. Given the constraints of develop­
mental funds and foreign exchange, it is not likely that rapid develop­
mental take-off in less advanced nations during the 1960's will itself 

19 See also: M. K. Bennett, The World's Food, Harper & Brothers, New York, 1954, 
Ch. 1. Coale and Hoover, op. cit., pp. 34, 124, estimate that India food ouptut could be 
doubled in 25 years; but project population to 775 million by 1986 with fertility unchanged 
and to 589 million with a linear decline in fertility rates. 
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cause demand for exports from the United States to grow faster than the 
food supply function in the U.S. This situation held true in the 1950's, 
even as the U.S. stepped up foreign disposal under assistance programs. 

FOOD DEFICITS 

The problem of food in many underdeveloped regions is not that of 
producing enough of agricultural products to keep up with the demand 
increase associated with greater per capita income, high income elas-

TABLE 17.5 

ESTIMATED POPULATION AND DAILY FOOD INTAKE BY MAJOR WORLD REGIONS, 1958 

Daily Food Consumption, 1958 

Popula- All Animal 
Region tion Calories Protein Protein Fat 

(millions) (no.) (grams) (grams) (grams) 
Canada ....................... 19 3,085 91 58 137 
Latin America ................. 210 2,660 66 23 59 
Western Europe ..... . . . . . . . . . . . 310 2,920 79 41 106 
Mediterranean Europe ....... ... 96 2,660 44 25 75 
Eastern Europe ................ 341 2,925 77 28 83 
Western Asia .................. 84 2,365 76 15 39 
Africa ......................... 263 2,455 62 11 44 
Far East. ..................... 890 2,100 56 8 32 
Mainland China ................ 725 2,200 65 6 32 
Oceania ............ ........... 16 3,210 103 67 136 
United States .................. 177 3,220 97 66 149 
Russia ........................ 209 2,985 92 26 70 

Source: FAO, Second World Food Survey, Rome and Foreign Agricultural Service; Food Balance Sheets 
USDA; Tiu World Food Deficit, a First APP,oximation, Foreign Agricultura ]Service, USDA. 

ticities and economic growth. Instead it is a problem of bringing level of 
food consumption up to minimum nutritional standards for the current 
population, or of meeting food needs for a growing population. In rather 
aggregate form, Table 17.5 indicates estimated 1958 daily food consump­
tion in major world regions. These consumption rates can be compared 
against the following daily caloric requirements developed for the Food 
and Agricultural Organization in the second World Food Survey: 

Latin America. . . . .. . . . .. . . . . . .. .. . . . . . .. .. .. . . . 2 , 500 
United States. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,640 
Canada. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 710 
Mediterranean Europe ........................... 2,430 
Other Western Europe. . . . . . . . . . . . . . . . . . . . . . . . . . . 2,635 
Soviet Union. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 , 710 
Other Eastern European . . . . . . . . . . . . . . . . . . . . . . . 2, 635 
Oceania. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 650 
Western Asia................................... 2,400 
Africa................. . . . . . . . . . . . . . . . . . . . . . . . . . 2,375 
Far East . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,300 
Mainland China................................. 2,300 



U.S. AGRICULTURE AND WORLD DEVELOPMENT 651 

The above figures represent attempt to provide uniform energy supply 
for all countries and regions, with variations to accommodate differences 
in climate, body size and age and sex distributions. The average data of 
Table 17 .5 obscure the meagerness of human rations in some of the less 
developed nations. For examples, daily caloric intake is estimated to be 
less than 2,000 for Bolivia, Dominican Republic, Ecuador, El Salvador, 
Haiti and Nicaragua. Thirteen Latin American countries were estimated 
in 1958 to have less than 2,500 calories per day and only seven with more; 
the latter raising the average above 2,500. In Western Asia, out of seven 
countries, four have less than 2,400 calories. In Africa, nine out of 21 have 
less than 2,375 while every country in the Far East, aside from Taiwan 
and Japan, or nine out of 11, has less than the 2,300 specified above. 
Mainland China also has less than 2,300. The daily caloric, protein, and 
fat intakes per day for Asian countries and China are estimated as: 

Country 

Taiwan .................. . 
Japan ............................ . 
Malaya .......................... . 
Mainland China ................... . 
Thailand ......................... . 
Burma ........................... . 
Philippines ....................... . 
Indonesia ......................... . 
Ceylon ........................... . 
India ............................ . 
South Korea ...................... . 
Pakistan .......................... . 

Calories 
(no.) 

2,340 
2,310 
2,290 
2,200 
2,185 
2,150 
2,145 
2,125 
2,060 
2,050 
2,040 
2,030 

Protein (all) 
(grams) 

60 
66 
51 
65 
45 
51 
56 
48 
46 
57 
60 
54 

Fat 
(grams) 

37 
23 
40 
32 
35 
26 
39 
38 
59 
34 
19 
20 

The last 10 countries above include more than half of the world's total 
population. Not only is caloric intake low enough that hunger does pre­
vail, but protein intake is generally below the daily 65 grams recom­
mended for physiological well-being. While the averages are as high as 
shown, the distribution is uneven in many countries, with a great many 
people having even less calories and protein than the average. If the diet 
of persons having less than the specified minimum standard were brought 
up to this level, it would not be possible to reduce the average of other 
persons to this level; the averages thus understating the total food prob­
lem. Table 17.6 indicates estimated deficits for major regions averaging 
less than the minimum standards. The total estimated world food 
deficit for 1962 thus is provided in Table 17.7 from FAS estimates. (As 
mentioned above, total food required to bring consumption up to the 
minimum levels would be somewhat greater, unless persons with intake 
above these levels were reduced to them.) The protein requirements sup­
pose a minimum of 65 grams per day, with 7 grams of this from animals, 
and 17 grams in total from animal and pulse sources. The remaining pro­
tein requirement is estimated in terms of wheat equivalent to bring total 
per daily protein intake up to 65 grams. The remaining caloric deficit is 
specified in terms of wheat, beyond that indicated as wheat equivalent in 
"other" protein (to bring total protein up to 65 grams per day). The 
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TABLE 17.6 

DAILY FOOD DEFICIT PER CAPITA OF CALORIES AND PROTEINS, 1958. 
WORLD REGIONS WITH DEFICITS 

Proteins (grams) 
Calories 

Region (No.) Animal Pulse Other 

Latin America. . . . . . . . . . . . . . . . . . . 117 05 0 4.2 
Western Asia. . . . . . . . . . . . . . . . . . . . 150 0 .1 .OS 
Africa........................... 43 .4 .5 3.6 
Far East. . . . . . . . . . . . . . . . . . . . . . . . 200 1.0 . 1 8.1 
Mainland China.................. 100 1.0 0 0 

Source: The World Food Deficit, A First Approximation, Foreign Agricultural Service, USDA, March, 1961. 

figures of Table 17. 7 estimate total imports needed in food deficit 
countries, as specified above, to bring food intake up to the minimum 
levels. The total estimated world deficits in terms of wheat (1000 metric 
tons) are 40,665 in 1958, 44,185 in 1962 and 47,100 in 1965. 

These countries are in the lower reaches of economic development, as is 
any one where people are still hungry or suffer from malnutrition. They 
could use large food quantities in bringing diets up to minimum levels 
and without approaching the more than 3,200 calories (and over 90 grams 
of protein) per head daily in advanced countries such as those of North 
America and Western Europe. Leaving out the United States, using it as 
the possible exporting nation, FAS has estimated these gross shortages 
for the remainder of the world (thousands of metric tons) :20 

Fats and oils ..................... . 
Coarse grains .................... . 
Wheat .......................... . 
Pulses ........................... . 
Animal protein ................... . 

1962 1965 
2,265 
9,080 

53,717 
837 

1,449 

2,489 
9,850 

57,098 
866 

1,599 

These quantities represent a lot of food, just to bring consumption up 
to broad nutritional improvements of the nature mentioned above. They 
far exceed the annual rate of surplus production in the United States. 
Why, then, it might be asked, do these countries not buy up all these sur­
pluses and feed their consumers better? The answer is about as easy as the 
question: the less developed countries are short on both capital and 
foreign exchange to buy the materials of economic development. While 
the United States could not, politically and in consistency with its level 
of affiuence, have a large stratum of its population hungry, or with food 
intake below the recommended minimum, some countries have had to do 
just that. To divert their limited capital and foreign exchange to food im­
ports would cause limited resources to be shifted into subsistence prod­
ucts, rather than plant to generate capital accumulation and job oppor-

2° Foreign Agricultural Service, Estimates of the World Food Deficit, USDA, March, 1961 
(Mimeo.). 
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TABLE 17.7 
ESTIMATED WORLD FOOD DEFICIT FOR 1962, FREE WORW AND COMMUNIST ASIA 

(1000 metric tons) 

Free World Communist Asia 

Food Category 1958 1962 1965 1958 1962 1965 

Animal protein* ............. 947 1,025 1,090 700 755 800 
Pulse protein* ...... ......... 352 380 400 0 0 0 
Other protein* .............. 32,815 35,615 38,020 0 0 0 
Remaining caloric deficitf .... 1,400 1,570 1,680 6,540 7,000 7,400 

Source: Tiu World Food Deficit, Foreign Agricultural Service, USDA. 
• Animal proteins in terms of nonfat milk solids; pulse proteins in terms of dry beans and peas; other protein 

in terms of wheat to provide remaining protein requirements. 
t Caloric requirement in terms of wheat, beyond that. provided by wheat in "other protein." 

tunity. It is a hard fact that many nations have had to decide to let large 
strata, or all on average, of the population go somewhat hungry and 
undernourished in order to use scarce capital and foreign exchange in 
accumulating funds to stimulate growth and to have employment and 
higher nutrition plane for subsequent generations. Few if any prefer to do 
so, but it has been a choice that many have had to make, knowing that 
the current generation is not unacquainted with, or unwilling to accept, 
the given status of diets to which it has been frozen. Some nations, with 
large populations and labor forces exceeding full employment oppor­
tunity for the decade ahead, even if labor cannot work up to its full 
physical potential because of inadequate food intake, may have even 
had to make this decision: Diets will be kept below minimum specifica­
tions (e.g. as above) because of labor excess and because capital accumu­
lation is not generated by a "little more weight or a slightly better filled 
stomach." Countries concerned with people and welfare maximization 
for this generation may not do so, but those concerned with maximiza­
tion of growth and welfare over succeeding generations may decide thus. 
In this case, and on the basis of these criteria, food imports to boost 
nutritional level at the current time might have marginal urgency of 
zero-unless food is given to them, with the gift of other than nontransi­
tory nature for this generation. But nations more advanced in welfare 
goals and concern with this generation cannot use this calculus. 

Not all, and perhaps few, if any, nations would prefer to have others 
provide food gratis, to bring the level of diet up to nutritional standards. 
They certainly would not prefer it if this added supply were in sight for 
only a couple of years. Once it was cut off, they would not be better off 
diet-wise, and psychologically they would be worse off. Some, or perhaps 
most, would not even prefer food supplied in this vein if it were guaran­
teed free for 15 years. They would prefer, where it is economic, to de­
velop and extend their own food supply function, both as a reaction 
against pure charity and economic dependence, a "weak" colonialism, 
and as a basis of a firmer foundation in economic development. If capital 
quantities were free up to a limited restraint, as choice between food and 
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heavy goods for industrialization, many would prefer the latter with 
their installation for economic development to create permanent em­
ployment, even with some continued undernourishment of present popu­
lation strata which cannot be effectively engaged in the developmental 
process. 

Much of American food surplus disposal has been offered in even 
shorter time framework, with high uncertainty for any nation which 
might latch themselves to it. More would have preferred use of U.S. sur­
plus foods had the promise been at hand to help them develop their own 
agricultures rapidly, as a "take over" precaution when and should U.S. 
food aid cease. Early U.S. policy did, however, clearly prevent use of 
food and P.L. 480 funds as aid in development of the food supply func­
tions in these same countries. Here was a point at which U.S. interest in 
food disposal and economic development of underdeveloped areas clearly 
came into conflict. If we had not let the surplus facet come to dominate 
our developmental interest, we would have wiped this restraint entirely 
away. In fact we would have tried to provide less developed countries not 
with food especially, but with that complement of resources which caused 
U.S. food supply function to move ahead rapidly. In other words, we 
would have helped increase the supplies of knowledge, scientists, capital 
and material items of production necessary in improvement of food 
supply functions in less developed countries. This was, and still is, the 
successful mix in pushing the U.S. food supply schedule to the right. But 
in this mix of U.S. development also was another ingredient through the 
private sector: the supplying of inputs to agriculture at a low and de­
clining real price. Along with the scientists, supply of fertilizer and like 
improvements shipped to these countries often would be more beneficial 
than shipment of food. As was mentioned in Chapter 16, world develop­
ment may come better if more of the scientific resources now used in the 
United States, where the supply function is still shifting rapidly, are 
loaned to underdeveloped countries where it is moving tardily. 

AID, DEVELOPMENT AND SURPLUS DISPOSAL 

A food and developmental program to aid in food needs and maximize 
progress in less-developed countries would take quite different com­
plexion from one with emphasis on food disposal. With the latter being 
the overriding force of a program, the commodity mix shipped is that 
arising under surpluses in the United States and tied to our historic pro­
duction patterns, and not that most consistent with consumer preference 
in recipient countries (although a more complex analysis of interrela­
tionships among production possibilities and consumer indifference maps, 
in reflecting comparative advantage in increasing welfare levels, is neces­
sary for definitive statements here). Pork surplus and price problems of 
the United States can hardly be solved by disposal of this food in Pakis­
tan. 

In numerous countries, food imports under these programs are aimed 
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at consumer welfare and lower real price of food. 21 At the same time, ef­
fort is underway to provide resource prices and supplies which will en­
courage growth in the agricultural supply function. Where this oppor­
tunity is great over the long run and farmers are restrained mainly by 
knowledge and other resources in the short run, use of U.S. surpluses 
which prevent food price increases may have no important supply or 
output effects in the recipient countries. 

But our Martian friend from Chapter 1 would be almost certain to ask: 
"Why have an international food transfer program which increases prices 
to producers in a country of surplus and rapid supply march but de­
creases prices in countries short on food and with tardy supply increase? 
Wouldn't we expect this price structure to encourage further the output 
in surplus countries and depress it in deficit countries?" 

Here may be another inconsistency of the same general nature: the 
United States allows technical experts and other capital forms for farm 
improvement to be drawn from local currencies arising under foreign dis­
posal of food surpluses. This attempt, taken by itself, is to promote de­
velopment and commodity supply increase. Yet food disposal programs 
are of theoretical nature to suppress price and curtail response of output 
in the same countries. More analysis needs to be made of the negative 
interaction which may arise in this type of mixing in surplus disposal and 
foreign assistance directed towards development. In some countries, 
internal rate of progress in supply is too slow to prevent high rise of 
prices to consumers without supplementary source of food. Even with 
high food prices, short-run supply elasticity may be too low to prevent 
consumer misery without imports. Yet policy oriented truly to economic 
development needs better to view the extent that investment in resources 
such as knowledge, fertilizer, improved strains and irrigation equipment 
is more important than food imports in increasing food supply elasticity 
and augmenting consumer welfare over the long run. There are countries 
in Latin America and Africa where the food supply function might be 
greatly increased quantitatively and in elasticity, if more of the resources 
mentioned above were available. 

In a nation such as the United States where public investment has 
been extremely important in extending development of agriculture, the 
questions posed above also need to be asked: Can the variables which 
have been changed in magnitude to promote rapid domestic develop­
ment of farming be similarly manipulated and included in foreign assist­
ance programs to cause a parallel change in less advanced countries? 
Should many more of our own stock of public scientific resources be 
allocated to nations with tardy food supply, rather than to domestic 
agriculture where we have surpluses? Is it desirable to concentrate all of 
the U.S. public investment in scientific resources at home, and produce 
more surpluses; or would efficiency be increased by financing many more 

21 See Kindleberger, op. cit., pp. 266-76 for some added notes on agricultural develop­
ment and aid. 
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of them abroad, helping output to catch up, or maintain pace, with 
population growth in underdeveloped countries? Would given U.S. 
assistance outlay go further in development if we shipped fertilizer for use 
elsewhere, rather than to convert it to domestic crops and then ship their 
greater weight? Or, along the same line, would given developmental 
funds go still further towards progress if we shipped the capital, materials 
and technical knowledge to produce fertilizer and improved seeds in the 
foreign country rather than to keep them at home for use in producing 
agricultural inputs and farm outputs which eventually show up as 
domestic surpluses to be shipped out of the country under aid programs? 

These are core questions to be analyzed and answered before we can 
ascertain the pattern of assistance which allows maximum development 
from given U.S. outlays for the purpose. In numerous cases, it is most 
likely that the resources mentioned would be more effective than food in 
promoting sustained development. Given comparative advantage in im­
mobile natural endowments, but also supply of transferable resources, 
the optimum mix would undoubtedly include both commodities and 
farm inputs from the United States to be used by less developed countries. 
The proportions, however, would undoubtedly deviate widely from the 
pattern of the last decade. So also would the relative mix of (1) develop­
ment funds lacking restraint on countries from which supplies of inputs 
and commodities would be obtained, and (2) resources and commodities 
relating to food and flowing from the country. Finally, the mix would 
change with time as (1) the supply function of farm commodities is 
pushed ahead in less developed countries and (2) industrial development 
progresses allowing developing nations to take advantage of world 
markets in line with their comparative advantage in products from farm 
and industrial sectors. 

AGRICULTURAL VERSUS INDUSTRIAL DEVELOPMENT 

The extent to which population and income variables have the effects 
in world food markets implied in Figure 17 .2 and Table 17.4 depends on 
the relative rate at which industry and agriculture are developed in less 
advanced countries. If development and rise in per capita income come 
largely from growth in the industrial sector, rise in food demand will be 
filled largely through imports from countries which currently have a 
large and elastic suppply of farm products. This demand condition will 
be allowed, of course, only if industrial growth in less developed nations 
leads to products and international markets wherein foreign exchange 
can be obtained for food imports. If, on the other hand, less developed 
countries concentrate on agricultural development and push food supply 
forward as fast as growth in population and per capita incomes, demand 
for food from current-surplus countries will grow relatively little. 

Two periods possibly exist in respect to demand by currently less de­
veloped nations for food from nations with more abundant supply of all 
commodities, and present prices are not an accurate indication of relative 
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prices in future periods when income may attain different levels, or of the 
total mix of commodities to which less developed nations will aspire as 
their goals in development are attained. First is a near-term period when 
supply of food might be pushed ahead quite rapidly in selected ones of the 
less developed nations. The potential for increasing food supply in aggre­
gate is quite large over such nations as India, Philippines, Malaya, and 
much of Africa and Latin America. The potential is large in comparison 
with current techniques of production in use and with natural endow­
ments. The potential can, of course, be realized only if pricing and supply­
ing of resources for this purpose are reflected in developmental invest­
ment and policy and if particular sociological and other obstacles are 
overcome. 22 Food supply should be given priority in these economies in 
extent that developmental funds can be best used thus, considering the 
marginal productivities of capital in development of agriculture and in­
dustry and the comparative advantage of these two sectors in world 
trade. But while the potential in increase of the food supply function and 
its elasticity would appear to be fairly great over a near-term period of 25 
years, over a longer period (as suggested in the population potential pro­
jected in Table 17.4), the burden of supplying world food may fall back 
more on countries now with an elastic food supply function. In contrast 
to the near-term period, slack in under-utilization of natural endowments 
of many less developed and highly populated nations would be expected 
to have been largely "taken up" over the long run, as against the nations 
with current high development and little population pressure. 

It is, of course, the next 25 years which are crucial in world economic 
development. The extent to which less developed nations should invest 
in progress of agriculture relative to industry has not yet been well deter­
mined. Balance in development is desired, but not simply in diversifica­
tion so that supply functions of both food and industrial sectors are in­
creased apace. Allocation should best be in terms of marginal resource 
productivities (1) within the restraints of minimum supplies of food 
available for growing populations and maximum desired rates of growth 
and (2) in comparative advantage of the two industries in world markets. 
But the guides in marginal value productivities and prices are not so 
readily available as they are in developed economies. Fairly rapid rates 
of growth in per capita income would result in demand expansion for 
numerous commodities and services now well out of the reach of masses 
of consumers in nations at low stages of progress. 

Agriculture has short-term advantage in development over durable 
and producer goods industries in the sense that high payoff is in prospect 
for the near term. Capital investment to increase supply of fertilizer, im­
proved seeds and knowledge is small relative to the prospective growth in 
product of agriculture in such nations as India and the Philippines. Re­
turns on these investments are likely to be as high as those outlined in 
Chapter 16 for research and education in U.S. agriculture. Often it is not 

22 For example, see B. F. Hoselitz, Sociological Aspects of Economic Growth, The Free 
Press, Glencoe, Ill., 1960. 
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new research knowledge which is pressingly needed, but the supplying of 
inputs already known to have high productivity. Still, a nation which 
poured all of its investment funds into agriculture would be faced with 
eventual imbalance in supplying others of its projected consumer de­
mands and with declining productivity of capital if it pushed farm im­
provement much beyond levels needed to upgrade consumer diets. While 
food demand has high income elasticity when consumer income is low, 
the price-caloric elasticity drops sharply with improvement of food sup­
ply and satiation of physical requirements. Now, as in the future, the 
world market is more pressed with "farm commodities trying to find a 
demand," than for other commodities and services which give rise to 
foreign exchange. This is a prospect which might well prevail in the 
future if all potential food resources were fully developed. 

As mentioned above, prospects in productivity of resources used for 
development of agriculture are high up to an extent. The "balance line" 
is yet to be specified, however. Some writers on development emphasize 
that priority should be given to agriculture.23 Here the supposition is that 
industrial development cannot proceed or is highly restrained without 
progress in agriculture. Emphasis also has been given to the need for 
"balanced growth," with the criterion of balance differing among 
writers.24 Finally, there are those who emphasize need for priority or in­
dustrial development, because of either national needs, opportunities in 
foreign exchange or to change factor prices and thus alter the structure 
of subsistence agriculture; or disagree with the notion that development 
policy needs to follow a path of "balanced growth."26 

Investment in Farm Productivity and Surplus Disposal 

There is, of course, no definite and exact specification which can be ap­
plied to growth of all less developed countries. The optimum in alloca-

23 Cf. A. J. Coale and E. M. Hoover, op. cit. pp. 115-25. (Also see Chap. 10 on behavior 
of agriculture under economic development.); B. Higgins, Economic Development, Norton 
and Co., New York, 1959, pp. 385-402 and 717-30; W.W. Rostow, "The Takeoff into Self­
Sustained Economic Growth," Econ. Jour., 1956; A. E. Kahn, "Investment Criteria in 
Development," Quar. Jour. Econ., Vol. 55; G. Hakim, "Technical Aid from the Viewpoint 
of Receiving Countries," in B. Hoselitz (ed.), Progress of Underdeveloped Areas, University 
of Chicago Press, Chicago, 1952, p. 264. 

24 For discussions of balanced growth, see: A. W. Lewis, Theory of Economic Growth, 
Allen & Unwin, London, 1955, pp. 141, 191, 274-83; W. W. Rostow, "Trends in Allocation 
of Resources in Secular Growth," in L. H. Dupriez, ed., Economic Progress, Institut de 
Recherches Economiques et Sociales, Louvain, Belgium, 1955; Kindleberger, op. cit., 
Chap. 9; A. N. Agarwala and S. P. Singh, Economics of Underdevelopment, Oxford Uni­
versity Press, Oxford, 1958, pp. 179-85; H. B. Chenery, Development Policies and Pro­
grammes, Econ. Bui. for Latin America, March, 1958; K. Bekker, "The Point IV Program," 
in Hoselitz, loc. cit.; P. T. Bauer and B. S. Yamey, Economics of Underdeveloped Countries, 
University of Chicago Press, Chicago, 1957, pp. 247-57; and G. M. Meier and R. E. 
Baldwin, Economic Development: Theory, History, Policy, Wiley, New York, 1957, pp. 343-
51, 400-403. 

26 CJ. Harvey Leibenstein, Economic Backwardness and Economic Growth, Wiley, New 
York, 1957, pp. 261-63; A. 0. Hirschman, Strategy of Economic Development, Yale Uni­
versity Press, New Haven, 1958, Chaps. 3 and 4. 
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tion of investment among sectors within any one country depends on 
natural endowments of resources adapted to various products, the cur­
rent stage in level of supply and consumer expenditures for particular 
products, the amount of investment funds available (and whether these 
must come from internal capital formation or can be imported, with or 
without "strings" attached), the extent of scale economies in specific in­
dustries, availability of entrepreneurial resources in particular industries 
and possibilities in international demand. Japan is a nation which at­
tained "balance" by adding industry for exports to an agriculture which 
grew efficient. Obviously, however, the short-term productivity of, or 
need for, investment in particular sectors of less developed nations will 
depend on the status of consumption and the extent to which primary 
wants are satiated. Certainly, balance has quite different meaning, for 
example, in Puerto Rico and the Philippines where nature's endowment 
towards agriculture differs greatly. 

Development of agriculture, drawing it to a capital intensive structure, 
is meaningless and uneconomic as long as great underemployment of 
labor exists and price of this resource is low relative to capital. This type 
of transformation of agriculture promises to have low payoff under the 
conditions cited. Regardless of the country, the supply of labor to agricul­
ture tends to be great and of low elasticity relative to other industries. 
Supply is larger and elasticity is lower inversely to degree of economic de­
velopment, level of literacy and other communication characteristics. The 
causes, detailed elsewhere in this volume, extend the supply of labor to 
agriculture, forcing its marginal cost to be low, and to approach zero or 
subsistence with low industrialization rates. Accordingly it can be used in 
quantities causing its marginal productivity to be low. Agricultural 
technology in less developed countries rests on labor accordingly and its 
structure is not necessarily obsolete and uneconomic, but consistent with 
the conditions of factor supply and prices. For example, aside from bio­
logical gains from deep plowing which might be proven, it is not neces­
sarily inefficient for the cultivator of India to plow his field a half dozen 
times with a stick. While a moldboard plow would do it in one operation 
and save labor, he would have no alternative use for his labor. Similarly, 
Japanese rice culture with tedious hand planting, has much more to offer 
India than American mechanized sowing methods. 

The need, then, is largely to (1) expand supply of capital and knowl­
edge, allowing current labor and land of agriculture (especially the 
latter) to become more productive and (2) invest in industrial growth 
which provides employment opportunity and which can lead to eventual 
change in factor prices which favors greater mechanization of agriculture. 
Until that time, "balance" of food shipments from the United States 
against development of "backward agriculture," or of the latter against 
industry in the same nations, needs to be made in terms of a large un­
employed supply of labor which has few near-at-hand opportunities.26 

2e Also see Meier and Baldwin, op. cit., pp. 376-83. 
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The objective in many less developed countries is necessarily that of 
both output and employment. To replace labor in agriculture would only 
increase unemployment in most countries at the low end of development. 
Hence, high mechanization of agriculture best must await industrializa­
tion which creates large demand for labor in industrial sectors. 

But there are investments, particularly those representing biological 
capital forms, in agricultural productivity which do not serve largely as 
substitute for labor, but increase the productivity of labor and land. The 
use of improved seeds and fertilizer and similar practices are examples. It 
appears quite obvious, at current levels of economic development, and in 
total cost of resources with alternative opportunity, that productivity of 
specified funds would be greater if used to thus promote agricultural 
progress in selected underdeveloped economies than to ship food from 
the United States. The specified funds to which we refer are those public 
outlays which go into paying for production of surplus commodities (i.e. 
the fertilizer, seed, fuel, etc. embodied in them), storing the commodities 
and transporting them. The labor used in producing them has alternative 
uses in the United States, as in steel plants used at less than capacity and 
which can fabricate producers' goods for development of other countries. 
The labor on cultivators' farms, which is otherwise replaced by U.S. food 
exports, does not always have similar employment opportunity in in­
dustry fabricating capital for development. In this sense, and supposing 
optimization of given resources in international economic development, 
capital resources for agriculture rather than food would be the preferable 
import for some less developed countries. Many have opportunities as 
great as those in Japan where development was encouraged and took 
place in both agriculture and industry. Here was a country where invest­
ment in agricultural advance gave high productivity, but industrializa­
tion also was rapid, with the two having positive interaction with each 
other.27 

Surplus Food and Surplus Labor With Zero Opportunity Costs 

Still, given institutions and market restraints as they prevailed over 
the world, unemployed food and unemployed labor have existed during 
the same time period, with neither caused by the other and both having 
low opportunity costs at times. To have used unemployed food to put 
unemployed labor to work in producing selected items of social overhead 
capital would not have drawn resources away from industrialization in 
countries such as India. Too, U.S. costs of surpluses would not have 
grown so great in treasury outlays and resources for storage. Oppor­
tunities in this direction led to a 1956 proposal, by Millikan and Rostow 
for example, that food be used to compensate unemployed labor in under­
developed countries to build roads, schools and plants.28 Given the fact of 

27 For further discussion of rates of progress in Japanese agriculture, see S. Kuznets, 
et al. (eds.), Economic Growth in Brazil, India and Japan, Duke University Press, Durham, 
N.C., 1955, pp. 136-38. 

28 Millikan and Rostow, op. cit., Chap 9. 
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absolute existence of these two sets of unemployed resources, food and 
labor, resources are not thus drawn away from any other employment in 
mixing them into a useful world social product. To be emphasized too is 
the fact that development comes largely from change and improvement 
of people-a process possible only through education and communica­
tion. More development of this nature, use of unemployed food with 
unemployed labor to develop social overhead capital, could have been 
attained in the decade of the 19S0's had specific program along this line 
been utilized. However, it is not necessary that U.S. farmers must forever 
be compensated, for income and welfare losses growing out of rapid tech­
nical progress, in a manner to build up surpluses which become unem­
ployed and immobilized in costly storage. To the extent that procedures 
of Chapters 11 through 16 can be used as alternative compensation 
mechanisms, greater flexibilities in use of capital for "eventual develop­
ment" exist as outlined above. 

An amendment to P.L. 480 in 1959 allowed use of surplus foods as 
grants to foreign countries which would use them in the manner of 
"wage goods" or direct payment in kind to labor used for working on 
dams, roads, ports and similar public projects. Since much labor is under­
employed in less developed countries, entirely beyond that which can be 
absorbed by economic growth rates of the next decade, and since food is 
the main "wage good" preferred by these persons, such public projects 
need not divert major resources from other national development activ­
ity. But provision made by the U.S. was too short: It was to expire in 
1961. Obviously nothing but meagre projects can be planned, initiated 
and completed in a year and a half. Who wants an inventory of half­
completed ports and roads? 

Investment for Development 

Mixed optimally, many less developed economies would find invest­
ment in both agriculture and industry to be optimum, with some food 
coming from developed countries such as the U.S., especially under pro­
grams such as P.L. 480 where immediate growth in food needs could be 
met with discounted purchases from the U.S., a portion of the payment in 
local currency then being used for internal development. In extending 
productivity of internal agriculture to eventually replace food imports, 
many less developed countries will need to extend capital and knowledge 
resources to agriculture. However, capital supply is more the immediate 
restraint, than supply of technical knowledge, in bringing forth greater 
productivity in many regions of underdeveloped agriculture; or, at the 
minimum, the two resources are technical complements. Cultural orienta­
tion, values and customs also sometimes serve as stronger restraints than 
labor-knowledge in technological change.29 Supply of technical knowl­
edge is limited to wide strata of cultivators, but in many of these same re­
gions it also is true that many farmers already have enough knowledge to 

29 For an interesting explanation of these aspects, see L. W. Shannon (ed.), Underde­
'l!eloped Areas, Harper and Brothers, New York, 1957, pp. 399-433. 
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increase productivity if capital limitations did not prevent investment 
and assuming of added risk. Cultivators exist in every village of Asia who 
stand above fellow villagers in per acre yields and in effective use of labor 
and capital. Frequently, entire villages excel neighboring villages. This 
empirical evidence is near at hand and exists for cultivators who are 
illiterate and must act in terms of "facts." 

The cultivator who needs added technical knowledge also requires 
added capital to put it to use. There are few important practices or 
innovations in agriculture which do not require purchase of a material. 
The isoquant relating capital and knowledge as resources has some range 
of negative slope for literate farmers experienced in management. How­
ever, it more nearly approaches a 90 degree angle for cultivators who 
cannot read and are deeply imbedded in methods by custom and im­
mobility. As two technical complements, one is not less or more impor­
tant than the other and, extended alone, one has zero productivity. 
While the extreme is not quite this great, this condition is somewhat 
characteristic of agriculture over fairly broad regions of the world. In 
this framework, a decrease in the supply price of capital or knowledge 
alone can do little to productively increase the demand or use for the 
factor. Added knowledge of improved seeds, fertilization, irrigation lifts 
and other resource-using technologies is meaningless unless capital sup­
ply is increased in the sense of greater credit availability with favorable 
interest rates. But equally, magnification of credit facilities may only 
inflate the prices of resources representing existing techniques if knowl­
edge and supplies of material factors are not extended also. 

The supply of farm practice knowledge is partly a function of stages of 
economic growth. Under paucity of the national stock of capital, private 
firms invest relatively little in scientific investigation and concentrate 
more on products for markets representative of wealthier consumer 
strata. Farm inputs flowing through commercial markets have small de­
mand because of the income and capital position of farmers. The produc­
tion of scientific knowledge is represented by a decreasing cost industry. 
As development, education and research are increased, knowledge can be 
produced and communicated at a declining real cost. Public investment 
thus cannot only produce and communicate new knowledge but it also 
aids private firms in producing it at declining cost. The knowledge re­
tailed by commercial firms, producing inputs and knowledge to be used in 
U.S. agriculture, is eased and its cost is reduced because of the large scale 
research units of the land-grant colleges and the USDA. Private research 
for agriculture in the U.S. is now far beyond the "takeoff" stage. Per our 
earlier discussion, diversion of scientific and educational resources for 
U.S. agriculture would now have quite ready substitutes. Those public 
resources shifted elsewhere would soon be replaced by those of the private 
sector. This substitution and shift, for the reasons mentioned above, are 
easily possible at high stages of economic development. It is much less so, 
however, at low stages of growth and it is for this reason that the highly­
roundabout substitution might best take place: scientific resources from 
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the United States substituting for those in underdeveloped countries 
with private research substituting more for public research in maintain­
ing advance of the food supply function in the United States. The pro­
ductivity of resources used to produce and increase the supply of tech­
nical knowledge for farming stands to be greatest in less developed coun­
tries when invested in applied rather than in pure or fundamental re­
search. Up to some point in magnitude of knowledge this is likely to be 
true because a less developed country can import knowledge of funda­
mental or pure research produced in other countries at a low, and some­
times zero, cost. While fundamental research has the same application in 
all regions, applied research does not have equal international applicabil­
ity.3o 

The hypothesis is often forwarded, and some scattered data are avail­
able to support it at a few locations, that the supply function in agri­
culture sometimes is "backward sloping" over the masses in such coun­
tries as India, Africa and Southeast Asia. Prices which increase earnings 
supposedly cause people to work fewer hours and to allocate more of their 
time to leisure.31 Under the demand regime portrayed in Table 17.4 and 
Figure 17.2, pure existence of this supply condition in less developed coun­
tries would, as they progress, cause extreme draw on food supply from 
more developed countries where farmers quickly respond to upward price 
incentives. But the aggregate data of less developed nations with vigor 
in growth plans do not support a backward sloping supply function for­
ever. The rigor in price responsiveness in these countries may be low 
partly for reasons of consumer orientations in production and because 
of other customs and institutional restraints attached to low growth 
stage. A better hypothesis, as applied to the masses and in terms of 
potential in growth is, however, that restricted supply and real prices of 
capital and knowledge resources are the stronger restraints on food sup­
ply and its elasticity in these less developed countries. Ceiling to eco­
nomic development would not appear to exist in inflexibility of consump­
tion habits and extreme attachment to leisure, particularly after develop­
ment of social overhead capital for human investment and betterment 
through improved education, government, transportation and communi­
cation facilities. 

To be certain, the patterns of consumer preference do differ, at various 
levels of per capita income. Even if all individuals had identical indif­
ference maps, the mix of commodities and services consumed would 
change with level of income, unless the algebraic nature of the utility 
surface were characterized by a function such as the Cobb-Douglas.32 

30 Also see E. Staley, The Future of Underdeveloped Countries, Harper and Brothers, New 
York, 1954, pp. 246-50. 

31 Cf. P. T. Bauer and B. S. Yamey, op. cit., pp. 84--86. 
32 The isoclines of this function are straight lines through the origin. Hence, for a given 

set of commodity prices, the same mix of consumption is specified for a given set of con­
sumer prices regardless of the level of the budget line or utility level to be attained. 
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Experience and data indicate that this is not the form of the indiffer­
ence map and that preferences of people change at different levels of 
income because both (1) indifference curves change in slope, for a given 
indifference map or set of values, along a scale line in the utility plane 
and (2) the indifference map itself changes as income of people grows and 
investment is made in them with consequent alteration of customs and 
values. The relative role of agriculture in the total food complex also 
changes for this reason. In this sense, a difference in food demand be­
tween less developed and developed economies is illustrated in Figure 
17.4 where D1 is the demand function and Pi is food price at farm level 

Underdeveloped Developed 

o' 2 o...,,.,<--___._ _________ _ 

Fig. 17.4. Relative Demand far Food and Related Services. 

while D2 and P2 are corresponding quantities at retail level. The culti­
vator's "share of the consumer's dollar" is thus expected to be greater 
in the less developed economy and less in the highly developed economy. 
The food processing sector makes up a smaller proportion of the demand 
price for food and the total mix of services used by the consumer. Given 
time, education, growth in income and presence of consumer goods, it 
is expected that cultivators and other consumers in currently under­
developed economies will have preferences which turn more to nonfood 
and nonleisure goods and that motivation of farmers in production will 
be similar. Tardiness in food output, because of backward sloping func­
tions, certainly is not expected then and farmers of advanced nations 
cannot count on premium export demand centering around economic 
growth and "inverted" supply functions in less developed countries. 

As we stated above, consumer preference is highly a function of in­
come, although it also is affected by cultural and related variables. Yet 
as Figures 17.5 and 17.6 show, direct consumption of calories in cereals 
and starchy food declines over nations with level of per capita income 
exceeding about 250 U.S. dollars (at 1948 prices). Starchy foods are 
replaced by fats and oils, proteins and fruits and vegetables. Still, over 
the cross-sectional data included for the comparisons, per capita total 
consumption of cereals and starches increases continuously, almost 
linearly, with income because they are required to produce the fats, oils 
and meat from livestock associated with diets at higher income levels. 
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Time will prove these consistencies, rather than unique backward slop­
ing supply functions and complete turn to leisure and similar consumer 
patterns, as national incomes increase and people acquire more educa­
tion and communication. 

RECAPITULATION: SURPLUSES IN DEVELOPMENT 

If U.S. surpluses must be taken as a fact and if they have no alterna­
tive use, they can make positive contribution in the Pareto-better sense 
outlined later for "unemployed labor and unemployed food." They are 
best looked upon in this Pareto-better sense, and not in terms of opti­
mizing economic development from the total U.S. capital or funds repre­
sented by summation of investments in surpluses and foreign develop­
ment programs. Where surpluses do exist as fact and in storage, they 
can increase welfare and growth in recipient nations as aid in upgrading 
diets and strength of labor; in serving as developmental funds in the 
sense that they act as lower-priced substitutes for imports which would 
be necessary anyway; in providing buffer stocks to lessen price gyrations, 
uncertainty of producers and frustration of consumers;33 in providing 
funds for assistance which Congress and the public would not otherwise 
appropriate, to the extent that disposal outlay is above other forms of 
assistance; in suppressing inflation where governments might initiate 
developmental programs in absence of sufficient wage goods; in providing 
wage goods for projects of intensive-labor nature which otherwise require 
a long time to initiate and implement; in acquiring foreign exchange 
where surplus food allows shift of resources to export industries; and in 
allowing capital formation in the sense that they replace national income 
which formerly went to imports and can now be diverted to investment 
within the country. These attainments are predicated on the basis of 
surpluses which would exist even if they were not routed to foreign 
disposal and/ or developmental assistance. 

Surplus disposal promises to, or may, have negative outcome in devel­
opmental effect if: normal imports and food increments to increase 
worker health are exceeded in recipient countries, depressing returns of 
agriculture below levels consistent with optimum development;34 surplus 
imports become charged against total developmental capital or exchange 
assistance provided to the recipient country by the United States 
(especially where development requires large capital obtained with 
foreign exchange); food is not accompanied by other capital items neces­
sary to initiate and implement developmental projects;36 and, aid pro-

33 For several discussions of policy to stabilize prices of primary products, see "The 
Quest for a Stabilization Policy in Primary Producing Countries," Kyklos, Vol. 11. 

34 Millikan and Rostow, op. cit., pp. 91-92; and Sen, loc. cit. 
35 For discussions of capital in development and its allocation among alternatives, see: 

R. Nurkse, Problems of Capital Formation in Underdeveloped Countries, Blackwell Press, 
Oxford, 1953; J. Tinbergen, The Design of Development, Johns Hopkins University Press, 
Baltimore, 1958; and V. A. Aziz, "The Interdependent Development of Agriculture and 
Other Industries," Malayan Econ. Rev., Vol. 4. 
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vides great uncertainty in use, because of the limited time for which it 
will be available, or causes political unrest in countries which do not use 
it when it is available for these purposes. 

Analysis of U.S. surplus disposal under P.L. 480 and Food for Peace 
programs suggests that it has had both these positive and negative ele­
ments and its sum value is not easily evaluated if the criterion is extent 
of economic growth of less developed countries. It has likely had positive­
sum outcome in the sense of developmental attainment, but with return 
on developmental capital much lower than would have been possible 
under U.S. policy emphasizing economic development rather than sur­
plus disposal. 
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