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The overarching mission of the land-grant system is to combine 
teaching, research, and extension to create and disseminate 
knowledge that benefits society. One focus of this mission has 
been to improve the production capability and economic efficiency 
of farming. This agricultural mission has been achieved with 
mostly positive payoffs forthe environment, consumers, producers, 
and the nation. However, the real dollar value offederal supportfor 
agricultural research has stagnated. Iffederal support is to expand 
in the future, a new mission is needed. 

In 1990, U.S. farmers used 17 percent 
less aggregate conventional inputs 

than in 1950 (figure 1). Conventional 
inputs are land, labor, chemicals, ma
chinery, feed, and other production in
puts. Despite the aggregate decline in 
these in puts, farm output doubled between 
1950and 1990. The explanation for these 
divergent trends lies in increased pro
ductivity. Productivity gains since 1950 
alone accounted for 57 percent of farm 
output in 1990, while conventional in
puts accounted for only 43 percent. 

A legacy of 
accomplishment 
The agricultural component of the land
grantsystemcontributedto this produc
tivity revolution in farming by provid
ing the nonconventional inputs of re
search, education, and extension. The 
agricultural component used science to 
improve crop seeds and livestock. It also 
trained scientists and engineers for pri-

vate industry, which in turn developed 
improved farming inputs. And it trained 
farmandagribusinessmanagers and tech
nicians who utilized the improved inputs. 

Productivity payoff to 
the environment and 
natural resources 
The 1990 crop output would have re
quired 734 million acres if it had been 
produced with 1950 technology. That's 
424 million acres more than the 310 
million acres harvested in 1990. Part of 
the increased acreage undoubtedly 
would include highly erodible soils. 

As well as making it possible to avoid 
such fragile areas, current farming prac
tices and technologies also markedly 
reduced soil erosion on existing crop 
land. Based on data reported in the 
1938 Yearbook of Agriculture and the 
1987 Conservation Needs Inventory, 
sheet and rill erosion fell from over 3.5 
billion tons in 1938 to 1.6 billion tons 
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in 1987. Intensive crop and livestock 
fa rming may cause water pollution and 
these problems warrant attention. But 
they should not detract from the progress 
which reduced soil erosion, historically 
the most serious farm environmental 
problem. 

Productivity payoff 
to consumers 
Si nce 1950, the share of personal con
sumption expenditures spent on U.S. 
farm commodities by U.S. consumers 
has declined from 12 percent to 3 per
cent (Dunham). This declining share of 
expenditures devoted to farm commo
dities freed income for improved trans
portation, berter houses, more entertain
ment, culrural enrichment, and so forth. 

Productivity payoff 
to producers 
The number of U.S. farms declined 
from 5.6 million in 1950 to 2.1 million 
in 1990. Some farmers and rural towns 
were negatively impacted; however, the 
economic well-being of those left in 
farming improved dramatically. In 
1950, per capita disposable income of 
the farm population was 53 percent of 
the per capita income of the nonfarm 
population. In 1990, income of farm 
fami lies averaged at least that of other 
American families (see Graphically Speak
ing, CHOICES, First Quarter 1993). 

Productivity payoff 
to the nation 
Estimated returns to agricultural re
search differ among studies, geographic 
areas, years, enterprises, and functions, 
but a ryp ical estimate is a 40-60 percent 
internal rate of return for all U .S. crop 
and livestock public research and exten
sion (e.g., Huffman and Evenson and 
Braha and Tweeten). Few public or 
private inves tments pay better. 

Recent trends in 
public funding for 
agricultural research 
Consistent data on the allocation of 
public research dollars berween state 
and federal sources are available from 
1969. Since then, real public expendi
tures on agricultural research have 
steadily increased, but state funds ac
count for almost all the increase (figure 
2). Real federal funds have remained 
stable at approximately $1 billion since 
the late 1970s. State funds now exceed 
federal funds. 

The proportion of all federal research 
funds devoted to agricultu(al research 
has declined since 1969 (figure 3). Fur
thermore, since 1977 the share of fed
eral research dollars devoted to agricul
tural research and the share of Gross 
Domestic Product (GDP) attributed to 
farming have declined in a lock-step 
fashion. These trends suggest that the 

public agricultural research establish
ment, including the land-grant system, 
should find another mission. 

New uses-a new focus 
As with its historical focus, any new 
focus for the agricultural component of 
the land-grant system should have the 
potential to significantly add to the 
well-being of all Americans. One po
tential new focus that meets this criteria 
is the development of new nonfood and 
nonfeed uses for farm commodities. 

Interest in new nonfood and nonfeed 
uses for farm commodities first emerged 
during the 1920s and 1930s when farm 
commodiry prices were so depressed. 
However, World War II and increasing 
farm price supports not only raised 
prices, but raised them relative to other 
raw commodities. The momentum to
ward new uses ceased, and was rekindled 
only when farm prices collapsed in the 
early 1980s. 

For three reasons, new uses offer a 
greater opportuniry for success now than 
during the 1930s. First, measured at the 
stage of crude material for further pro
cessing, the price ratios of foodstuffs 
and feedstuffs to (1) fuel and (2) non
farm raw commodities except fuel de
creased 75 percent and 30 percent, re
spectively, berween 1950 and 1990 (fig
ure 4). Although the price data used to 
construct figure 4 only go back to 1947, 

Figure 1. Farm output and sources offarm output growth, 
1950-1990. 

Figure 2. Public funds for agricultural research, U.S., 
1969-1990. 

Source: Basic data Irom USDA Source: Hullman and Evenson 



data using more aggregate measures of 
raw commodity prices suggest that price 
ratios are lower now than during the 
1920s and 1930s. This evidence does 
not imply that farm commodities are 
curren tly economical replacements for 
other raw materials in industrial uses, 
but it does suggest the competitiveness 
of farm commodities has increased. 

Second, recent advances in science, 
notably biotechnology, increase the 
chance of success for new uses of farm 
commodities. For example, researchers 
have genetically engineered rapeseed to 

produce polymers that are useable as 
degradable plastics. 

Third, new demands for environ
mental quality can in part be met by 
new uses for farm commodities. For 
examp le, oi l from approximately 
300,000 acres of soybeans is used to 

supply newspapers with printing ink, 
especially color ink. Soybean oil-based 
ink was developed under an initiative 
by the American Newspaper Publishers 
Association after the price of petro
leum-based inks rose sharply during the 
1970s. A side benefit of soybean-based 
ink is lower emission of volatile organic 
compounds (see Hudson and Harsch 
for a detailed discussion of soybean oil
based ink and other new uses). On the 
other hand, environmental regulations 
may not always favor farm commodi
ties. For example, new air quality regu-

lations could further limi t the use of 
hexane, the principal solvent used to 

extract soybean oil. 

Concluding observations 
The agricultural componen t of the land
grant university increased farm produc
tivity by combining research, teaching, 
and extension and significantly 
benefitted not only farmers bur society 
in general. Key goals of the land-grant 
system were met and its success gar
nered public support over a long period 
of time. 

Founders of the agricultural compo
nent of the land-grant system did not 
know precisely how tl1fee blades of grass 
could be grown where one grew before, 
but a vision existed. Another vision, this 
time to develop nonfood and nonfeed 
uses for farm commodities, emerges as 
advances in science merge with declin
ing real prices offarm commodities and 
increasing environmental awareness. 

Despitewidespread interest and some 
small steps, such as the estab lishment of 
anAlternativeAgriculture Research and 
Commercialization Board to enhance 
technology transfers from research to 

commercial application, little public 
funding exists for research on new uses. 
Expanding publicly-funded research on 
new uses offers the potential to enhance 
farm income, help fight the environ
mental battle, and replace finite, min-
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eral-based raw commodities with 
cheaper renewable raw commodities. 
T he success of new uses research hinges 
in part on the price of raw farm products 
to industry. Continued public funding 
for tradi tional agricul tural research is 
needed to keep these prices relatively 
low. A synergistic partnership exists 
between the old and proposed new vi
sions for publicly funded agricultural 
research. ~ 
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