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The American farming industry is often characterized by 
problems such as floods, drought, poverty, market instability, 
cash-flow pressures, loss of wetlands, and scarce irrigation water 
in the West. Without minimizing the severity of the problems, 
we address several positive dimensions of the industry. Notable 
achievements include dissipation of the massive chronic resource 
disequilibrium characterizing agriculture for a half century. Also, 
evidence is mounting that some major environmental problems 
of agriculture are tractable. For these and other reasons, the 
outlook for the 21 st century is rosy for many dimensions of 
agriculture. We highlight reasons for our optimism below. 

Economic equilibrium 
The literature of economists for a half 
century or more characterized agriculture 

as dominated by chronic disequilibrium, 

especially manifest in excess farm labor. 
That chronic disequilibrium of labor and 
other conventional resources has dimin
ished to the point of being inconsequen

tial. Progress is apparent in excess capac

ity, financial position, and prospective 
supply-demand balance. 

Excess capacity 
Excess capacity, defined as actual or po
tential Ol:ltput removed from markets by 

government programs of acreage diver-

sion, commodity stock accumulation, 

and subsidized exports, has declined as a 
percent of farm output by decade since 

1960. 

Excess capacity as percent of farm 
output 

1960 6.3 

1970 4.8 

1980 3.1 

1990 2.0 

Calculated from a 7 -year moving av
erage, excess capacity at 2 percent of farm 

output in 1990 was small compared to 
the 6.3 percent in 1960. Excluding Pub
lic Law 480 and Conservation Reserve 
Program diversions, which likely would 



continue even in a more market-oriented 
agriculture, excess capacity was only 1.4 
percent in 1990. 

~cess capacity exists at the will of 
government. The market will clear (no 

excess capacity) in the absence of gov
ernment intervention. Despite recent re
ductions in real commodity price sup
port levels by the government, excess ca

pacity has not declined at the expense of 
the farm economy. 

Financial position 

Period 

193()'50 percent share 
Annual income increase 

1950-70 percent share 
Annual income increase 

1970-1990 percent share 
Annual income increase 

1930-90 percent share 
Annual income increase 

Parity 
price 
ratio 

10 

-7 

-9 

-5 

Multifactor Farm 
productivity size 

29 23 

15 30 

17 26 

19 28 
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Source: Tweelen, 1993 

Government Off-farm 
payments income Total 

0 38 100 
6.5% 

15 47 100 
4.2% 

6 60 100 
4.7% 

2 56 100 
5.1% 

Parity prices are a traditional measure of 
economic well-being in agriculture. Par
ity is usually measured by the ratio of 
prices received for commodities to prices 

paid for inputs by farmers-expressed as 
a percentage of that ratio in the 1910-14 
period. This measure, commodity terms 
of trade, was 51 percent of the 1910-14 
average in 1991 (see figure 1). 

Table 1. Shares of U.S. per capita real income growth of farm residents 
attributed to source, 1930-90. 

Productivity per unit of farm produc
tion resources more than tripled from 
1910-14 to 1991. It follows that on av-

erage farmers needed real commodity 
prices in 1991 to be only one third as 
high as in 1910-14 to receive the same 
real income. The parity ratio corrected 
for productivity gains, or factor terms of 
trade, was 175 percent of the 1910-14 
average in 1991. In other words, the cor
rected price parity ratio was 75 percent 
higher in 1991 than in 1910-14 .. 

Figure 1. Price terms of trade and real income per capita of farmers from all 
sources. U.S., 1910-1991. 

1400 percent of 1910·14--- ----------------- ---

Source: See Tweeten, 1993. 

Farm income per capita increased even 
faster than the adjusted parity price ra
tio. Farmers expanded the size of their 
farms, worked more off the farm, and 
received more government payments. Per 
capita real income of farm people from 
all sources was 12 times higher in 1991 
than in the 1910-14 period. If the 1910-
14 farm real income per capita is taken 
as parity, then farm income was 1221 
percent of parity in 1991. 

Table 1 shows the share of farm in

come growth attributed to five sources 
for 20-year intervals from 1930 to 1990 
and for the whole period - the period 
of farm commodity programs. Only di
rect impacts are considered. The interac
tions between productivity, for example, 
and other variables are not considered. 

By far the largest source of economic 
progress was off-farm income growth, es
pecially in later periods. Expansion of 
farm size mainly due to mechanical tech

nologies produced by the private sector 
ranked second ' since 1950. Mulcifactor 
productivity growth (output of crops and 
livestock per unit of all farm production 
inputs) stemming heavily from public 
research ranked third among sources 
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smce 1950 but ranked second in the 

1930-50 period. Prices and government 
payments accounted for very little of farm 
income growth for the 1930-1990 pe
riod or any of its component periods. 

As Bruce Gardner showed in 
CHOICES (First Quarter 1993), the his
toric pattern is income of farmers trail
ing, catching, and fmally surpassing per 
capita income of nonfarmers. The rise 
of per capita farm income from one-third 
that of nonfarmers in the 1930s to more 
than 100 percent that of nonfarmers is 
no statistical aberration but rather the 
culmination of a long-term secular trend. 
Per capita income of farmers has exceeded 
per capita income of nonfarmers every 
year since 1986. Historically, farm in
come was below nonfarm income per 
capita except for the unusual years of 
1973 and 1974. In the future, per capita 
incomes of farmers, from all sources, will 
be above that of nonfarmers. 

Farm wealth is impressive. Net worth 
averaged $407,186 per farm in 1991 
compared with median wealth of 
$78,807 for u.s. households headed by 
college graduates. Net worth of com
mercial farms with sales of $100,000 to 
$250,000 averaged $751,000 in the 
same year. 

In the post-WWII era, investments 
in farm real estate have earned signifi
cantly higher returns, on average, than 
investments in comparable risk invest
ments (Bjornson and Innes). Investments 
in farm real estate also have provided a 
good hedge against inflation, with re
turns being sensitive to unanticipated in
flation (Irwin et al.). Farm real estate 
market participants, suffering through the 
farm real estate value decline of the early 
1980s, ofren lose sight of the favorable 
history of returns to farm real estate in
vestment. 

Lenders can take comfort from this 
historical perspective. Given the long
term history of returns in farm real es
tate and alternative investments, there 

is little difference in the security of farm 
loans and nonfarm loans given similar 
equity positions of borrowers. In addi
tion, commercial banks' farm loan qual
ity is high and a relatively small pro
portion (2.2 percent in 1991) of such 
loans are in nonperforming status 
(USDA, Feb. 1992). 

Supply-demand balance 
Absence of chronic low income and high 
rates of return on resources in farming 

should be manifest in declining exodus 
of farms and farmers. The annual net 
loss of farms, as a percent of all farms, 
has declined. 

Net farm loss as percent of all farms 

1950s 3.3 

1960s 

1970s 

3.1 

2.1 

1980s 1.2 

If the 1978-87 trend continues, 
Stanton projects that this rate will de-



cline to less than 1 percent annually on 
average in the next decade. 

The shares of all farm output held by 
small (under $40,000 of annual sales), 
medium, and large (over $250,000 in 

annual sales) units changed very little be
tween agricultural census years 1982 and 

the farming industry will mInImIze 
chronic disequilibrium into the 21st cen
tury, annual and cyclical instabiliry in 

farm markets will remain. 
No sector reaches long-term equilib

rium, but agriculture is as close as it has 
been in recent decades. No major forces 

Given the margin for errror built into safe 
chemical standards, the survey results suggest 
that groundwater contamination is a manage
able problem. 

1987. Despite talk of the "disappearing 
middle," the mid-size family farm is re

silient and will be around for decades. 
The nation experienced a net loss of 

nearly 600,000 farm people per year on 
average in the 1960s. Currently, the net 
loss is 40,000 per year. More operators 
are entering farming than are leaving in 
mid-career. 

are pushing resources into or out of farm
ing. The impressive gains in farm in
come, wealth, and rates of return are a 
triumph of initiative and hard work by 
farm families. It is also a tribute to the 
successful interaction of markets, educa
tion, science, and industry. 

Environmental soundness 
Major environmental issues include soil 
erosion and agricultural chen;ical con
tamination of groundwater and food. 
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. Soil erosion 
Soil erosion causes on-farm and down
stream damage. CostS of both types of 
damage are being cut by an impressive 
reduction in erosion. 

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 in 1987. Sheet 
and rill erosion has been reduced by soil 

conserving tillage and other conservation 
practices. Led by the Conservation Re
serve Program, soil erosion was 650 mil
lion tons less in 1991 than it was in 
1986 (USDA, Sept. 1992). 

Lester Brown, never known for opti
mism, estimates that Conservation Com
pliance and other programs initiated by 
the 1985 farm bill will further cut losses 
so that soil erosion will be reduced by 
two-thirds in the 10-year period from 

1986 to 1995. Brown calls this "a major 
achievement, ... a major environmental 
success story." 

The above estimates do not account 
for environmental benefits from produc
tivity gains. Crop output of 1990 would 
have required 734 million acres if pro-

We observe no emerging technology 
likely to generate major, chronic resource 
disequilibrium. The trend rate of an
nual increase in aggregate supply due to 
multifactor productivity-the ratio of 
crop and livestock output to all produc
tion inputs-has dropped from 2.5 per
cent in 1950 to 1.5 percent today. The 
latter rate is about equal to the increase 
in aggregate demand for farm output. 
Labor-saving technological change also 
has slowed. Retarding of the technologi
cal u'eadrnill is not necessarily good news 
to consumers but it is good news to many 
farmers and taxpayers. In addition, the 
value of the dollar is likely to remain 
low as a result of our nation's massive 
debt. Foreign farm productivity slow
down (Tweeten, April-June 1990) com
bined with a continued low dollar points 
to export opportunities for American 
farmers. Although less excess capacity 
and favorable supply/demand trends for 

Figure 2. Acres required with 1950 technology, 1950·1990. 

800 million acres------------------------

600 ---------------~

Cropland required with 1950 technology 

400 

200 

o 
1950 55 60 65 70 75 80 85 90 

Source: Basic data from USDA. 
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duced with 1950 technology as mea

sured by yields (figure 2). That's 393 

million acres more than the 341 mil

lion acres harvested in 1991. The nation 

doesn't have 393 million additional acres 

of prime farmland. Had the expan

sion of crops to fragile soils been neces-

sary, soil erosion would have increased 

dramatically. 

Considering that twice as many acres 

would need to be cropped and that each 

acre might have three times as much ero

sion in meeting today's food and fiber 

needs with practices, programs, and tech

nology of the 1930s, it follows that ero

sion could be as much as six times greater 

today without the changes in technol

ogy and soil-conserving practices and pro

grams since the 1930s. 

In the future, some cropland will con

tinue to be lost to erosion and to non

farm uses. According to three studies 

summarized by Crosson (p. 196), con

tinuation of erosion at current rates 

would reduce agricultural productivity 3-

10 percent in a century. Given the re

duction in erosion since those studies, 

the lower estimate seems most applicable 

today. Currently, about one in a thou

sand acres of prime farmland annually is 

converted to urban and built-up uses. 

Persistence of this rate could reduce 

prime farmland by 10 percent in a cen

tury. Current productivity gains of 1.5 

percent per year offset in 9 years the 3 

percent loss to erosion and 10 percent 

loss to urban and other developmental 

uses of a century. 

The already considerable use of no

till and other conservation tillage systems 

will expand. While some additional ma

chinery investment may be required ini

tially, conservation tillage systems lessen 

trips over the field, reduce labor require

ments, consume less fuel, and generally 

result in lower machinety costs in the 

long run because a smaller machinery 

component is required. Farmers' experi

ences in much of the u.s. are that con

servation tillage systems need not reduce, 

and may even enhance, net farm income 

while maintaining output. However, 

some conservation tillage systems are not 

profitable on poorly drained soils. 

The benefits of reducing erosion and 

resulting sedimentation on downstream 

water users are expected to be substan

tial. For example, research results indi

cate that a 10 percent reduction in soil 

erosion allows local communities using 

surface water to reduce their water treat

ment costs by four percent (Forster et 

al.). Similarly, conservation tillage reduces 

the need for dredging of ditches, rivers, 

lakes, and harbors while it enhances rec

reational water uses. 

Chemical residues 
Concern is growing over the agricultural 

use of chemical pesticides. Their use 

tripled from 1961 to 1981 but increased 

only 14 percent from 1981 to 1991. Pes-

ticides are now used on most field crop 

acreage. Pesticide use generally is higher 

for no-till and other conservation tillage 

systems than for conventional tillage sys

tems, so expansion in conservation till

age may further increase pesticide use 
(USDA). 

But there is encouraging news regard

ing pesticides in groundwater. Accord

ing to results of an extensive five-year 

study of water wells by the Environmen

tal Protection Agency, only 1.2 percent 

of urban wells and 2.4 percent of rural 

wells contained concentrations of nitro

gen above levels considered safe by the 

EPA. Less than 1 percent of either rural 

or urban wells contained pesticide resi

dues above standards established by the 

EPA. Given the margin for error built 

into safe chemical standards, the survey 

results suggest that groundwater contami

nation is a manageable problem. 

Other environmental indicators also 

are favorable. Petroleum use and syn
thetic pesticide and fertilizer use per unit 

of farm output have fallen in the past 

10 years. 

Farm pesticide residues on (or in) food 

are a continuing concern but inspection 

and tight safety standards minimize dan

gers. Safety standards appear to be cau

tious. Many chemicals now rated as car

cinogenic may not pose significant health 

problems at the minute amounts likely 

to be found in food (Ames and Gold). 

Cancer tests are on rodents administered 



massive doses of chemicals which can 

cause cancer by injuring rather than mu

tating cells. In such cases, the chemicals 
may not be carcinogenic in low doses. 
Americans receive 15,000 times as much 
carcinogens from natural as from syn
thetic sources. If chemical residues in 

the 21st century. And small farms are . 

successfully combining off-farm with 
farm income to achieve total household 
income comparable to that of nonfarm 

households. 
Environmental problems of agricul

ture are tractable. Soil erosion, the most 

The impressive gains in farm income, wealth, 
and rates of return are a triumph of initiative and 
hard work by farm families. It is also a tribute to 
the successful interaction of markets, education, 
science, and industry. 

food were a source of carcinogens, we 
would expect to see rising stomach and 
rectal cancer rates in response to the rise 

in agricultural chemical use. C. Everett 
Koop, former u.S. Surgeon General, re

potts in Progressive Farmer that "Stom

ach cancer has dropped more than 75 
percent, while rectal cancer has dropped 

more than 65 percent." 

Clearly, improved tests for carcino
gens are needed. Some standards may 
have to be reexamined in light of new 

information such as that from the Na
tional Research Council indicating greater 

relative exposure of children than adults 

to pesticide residues. However, most ex
petts contend that American food sup

plies are safe. 

Conclusions 
The massive resource disequilibrium 

characterizing agriculture since the 1930s 
has been dissipated. The great farm-ur
ban exodus is behind. More operators 

will enter farming than will leave in mid

career if the 21st century is like the 1980s. 
The family farm will be around for de
cades, although numbers will continue 
to fall modestly. Commercial family 

farms on average are performing well fi

nancially and will continue to do so in 

serious environmental problem of agri

culture, has dropped at least rwo-thirds 

since the 1930s. Farm practices, tech

nology, and programs will continue to 

make progress into the 21st century. 

Problems of soil erosion and chemical 
contamination of food and water must 
be monitored and new ways found to 

reduce risks but environmental conscious

ness and profit-seeking are pulling farm
ers towards practices friendly to the en

vironment. ttl 
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