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Abstract 

Farm numbers continued to decline throughout the 1980's as they have since 
1935. The U.S. farm sector will enter the 1990's in a much improved financial 
position after the financial difficuhies of the early and mid-1980's. Small farms 
dominate in farm numbers, but a relatively few large commercial farms produce 
most US. food and fiber. Almost all US. farms are family-owned businesses. To- 
day's farmers who hope to continue into the 21st century must master the techni- 
cal aspects of farm production and marketing and also understand the implica- 
tions for their farm businesses of changes in Federal monetary and fiscal policy, 
international exchange rates, environmental policy, tax policy, and emerging 
technologies. 

Keywords: Family farms, structure, commodity programs, conservation pohcy, 
taxes, credit, technology, trade. 

Preface 

This publication is based on the 12ih annual report to the Congress on the status 
of family farms.   These reports have been submitted to Congress in accordance 
with the Food and Agriculture Act of 1977 (section 102), the Agriculture and 
Food Act of 1981 (section 1608), and the Food Security Act of 1985 (section 
1441).   The principal authors of this report are Nora Brooks, Thomas A. Carlin, 
Douglas Duncan, Ron L, Durst, Richard M. Kennedy, John Kitchen, John 
McClelland, Ralph Monaco, C. Tim Osborn, and Donn Rcimund.   Judith Z. 
Kalbachcr prepared the appendix tables. 

Washington, DC 20005-4788 June 1990 
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Summary 

The U.S. farm sector enters the 1990's in a much im- 
proved financial position after the difficulties of the 
early and mid-1980*s. Today's farmers who hope to 
continue farming into the 21st century, however, must 
master the technical aspects of farm production and 
marketing and also understand the implications for 
their farm businesses of changes in Federal conservation 
policy, tax policy, credit poUcy, technology, macro- 
economic policy, and agricultural trade policy. 

Structure of the U.S. farm sector: The farm recession 
of the 1980's did not substantially alter the four-decade 
trend toward fewer, larger, more capital-intensive farms. 
Small farms dominate numerically, but a few large com- 
mercial farms produce most US. food and fiber. Al- 
most all U.S. farms are family-owned businesses. The 
proportion of farms that are financially vulnerable to- 
day is half what it was in 1985. Farmland prices have 
stabilized and are rising in many parts of the United 
States. Favorable farm financial forecasts for 1990 point 
to a financially stronger farm sector going into the 
1990's. 

Commodity programs: Since 1982, the Federal Govern- 
ment has transferred almost $14 billion per year from 
taxpayers to farmers who grow wheat, rice, feed grains, 
and cotton. Direct Government payments and net non- 
recourse commodity loans represented 5 percent of total 
U.S. gross cash farm income in 1988, but only about 36 
percent of U.S. farmers actually participated in these 
programs. Participation is highest in the Northern 
Plains, Corn Belt, and Lake States and among cash 
grain and cotton producers. The average direct payment 
per recipient in 1988 ranged from $1,400 for farms with 
less than $10,000 in annual sales to $56,700 for those 
with sales of $500,000 or more. 

The Food Security Act of 1985 has lowered Federal 
price support levels and provided export enhancements. 
These programs have helped the United States recapture 
some of its previous share of world markets and are 
reducing future Federal Government budget outlays. 

Conservation provisions;   The Food Security Act of 1985 
explicitly ties agriculture policy to conservation goals 
and programs.   The conservation reserve program 
(CRP) encourages farmers to remove highly erodible 
land from production and to plant it in permanent 
ground cover.   By February 1989, farmers had enrolled 
about 30 million acres in the CRP out of a potential 
total of 70 million acres of eligible cropland. 

The law also withholds price and income support pay- 
ments and other benefits from farmers who fail to pro- 
vide a soil conservation plan for their highly erodible 

cropland or who convert wetlands to cropland. Taken 
together, these provisions will reduce both potential 
commodity surpluses and soil erosion problems that 
could endanger the productivity of the Nation's farm- 
land and environmental quality. 

Tax policy: Federal income tax provisions encouraged 
investment in agriculture as a means of sheltering in- 
come for many years. The Tax Reform Act of 1986 re- 
duced the importance of Federal income taxes in invest- 
ment and production decisions. Thus, future investment 
decisions will probably be based more on economic re- 
turns and less on tax benefits. For some farm commod- 
ities, this change should mean reduced investment, 
lower production, increased product prices, and higher 
total revenue for producers. 

Credit policy: Debt-financed farm expansion during the 
1970's and early 1980's contributed to the financial 
stress that many farms faced in the mid-1980's. Since 
then, farmers used portions of their Government pay- 
ments to reduce their debt that peaked at $207 billion in 
1983. Farm lenders have also written off bad loans as 
adjustments to the farm recession conditions of the 
mid-1980's. 

Today's farmers are more cautious about assuming 
more debt and farm lenders are using more conservative 
lending policies compared with the late 1970's. Near- 
term prospects for agricultural credit availability have 
improved especially for low-risk borrowers. Lenders can 
satisfy a significant expansion in credit demand by cred- 
itworthy farmers. However, with improved efficiency in 
agricultural credit markets and their fuller integration 
with national financial markets, farmers will have to 
compete more with nonfarm borrowers to obtain funds 
for expansion and operating needs. 

Technology developments: New technology resulting 
from plant and animal research, in concert with eco- 
nomic forces, has changed farm structure. Bovine 
growth hormone (bGH) and porcine growth hormone 
(pGH) are biotechnology's research products closest to 
leaving the laboratory and arriving at the farm. They 
offer the potential for significantly increased dairy and 
pork production. More efficient producers will probably 
benefit most from using these growth hormones, en- 
couraging the trend in U.S. agriculture toward fewer, 
larger, more capital-intensive farms. 

Macroeconomic policy: Domestic and foreign macro- 
economic poUcies increasingly and inescapably affect 
the profitabihty of family farms and their likelihood for 
survival. Throughout the 1980's, the Federal Govern- 
ment ran large budget deficits and the Federal Reserve 
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maintained a rather tight monetary policy designed to 
keep inflation in check. This macroeconomic policy re- 
suited in historically high real interest rates and 
exchange values of the dollar in world markets that in 
turn encouraged more imports and reduced exports, 
lowered commodity prices, and raised interest costs. 
These developments contributed to the mid-1980's farm 
recession. 

creased around the world. If continued both here and 
abroad, it carries the risk of escalating conflict and un- 
certainty in world markets. For the United States, de- 
pending heavily on exports, the resulting instability and 
loss of markets create boom-or-bust cycles in which the 
economic well-being of less competitive farmers hinges 
upon the wiUingness of taxpayers to support domestic 
farm programs. 

Federal moves to reduce the budget deficit and stabilize 
the economy, in concert with the willingness of major 
developed nations to bring down the high exchange 
value of the dollar in international markets, have helped 
improve the macroeconomic climate in the United 
States and restore the U.S. farm economy. 

Agricultural trade policy: Agricultural protectionism, in 
which governments intervene in international commod- 
ity markets to promote domestic policy goals, has in- 

The current multilateral trade negotiations recognize for 
the first time that the relationship between domestic 
farm poHcy and agricultural trade policies is 
legitimately subject to negotiation. The negotiations 
provide an opportunity to make both domestic and in- 
ternational policies more responsive to world market 
conditions. If negotiations succeed in reducing trade 
distortions, U.S. farmers will face a more competitive 
trading environment, where income will depend more 
on market factors than on Government payments. 



An Overview 
Thomas A. Carlin* 

Farm numbers continued to decline throughout the 
1980's as they have, almost unabated, since 1935. The 
1987 Census of Agriculture counted just over 2 million 
farms, 7 percent fewer than in 1982. While fewer in 
number, small farms increased as a proportion of total 
farms. Midsized farms decreased in both absolute and 
relative terms. The number of large farms continued to 
increase. This trend shows Uttle prospect of reversing in 
the near future. 

Virtually all farms in the United States are family- 
owned businesses. Fewer than 3 percent of all farms are 
organized as corporations, most of which are family 
held. Only 0.3 percent are corporations owned and op- 
erated by a unit other than a family. Single families 
own and operate 87 percent of all farms. Multifamily 
partnerships operate the remaining farms. Because al- 
most all farms are owned and operated by one or more 
famihes, we did not define family farm for this report. 
Rather, the report deals with issues and institutions that 
are important to the farm sector and how they may af- 
fect the structure of U.S. farming. By structure, we 
mean how farms of different sizes and types organize 
natural, financial, and human resources to produce 
food and fiber and the distribution of income and 
wealth that results from that activity. Although this def- 
inition implies that farm structure is a multidimensional 
concept, there is no well recognized multidimensional 
definition of farm structure. In this report, we adopt 
the convention of describing farms classified by the 
value of farm products sold annually by the business. 
This approach has limitations, but it allows us to dis- 
cuss the diversity of the farm sector and the effects of 
pubhc policy on the sector. 

We also distinguish among farms as either commercial 
or noncommercial. Noncommercial farms are those 
with annual gross farm sales of less than $40,000. 
These farms individually produce relatively small 
amounts of farm products and provide insufficient farm 
income to support a family at today's living standards. 

* The author is an agricuUural economist in the Agricuhure and 
Rural Economy Division, Economic Research Service, U.S. Depart- 
ment of Agriculture. This section is based on materials presented in 
the remainder of this report. 

Snapshot of the Farm Sector 

Most U.S. farms are small, noncommercial, and usually 
family owned and operated. Small, noncommercial 
farms produce a minor share of total U.S. food and 
fiber. They are typically located near more densely set- 
tled urban areas where nonfarm employment opportuni- 
ties abound. They do not significantly affect the local 
economy's income and employment but provide an im- 
portant noneconomic presence to the local area. The 
primary occupation of most of the operators of these 
farms is not farming. They typically hold a full-time 
nonfarm job and work part-time on the farm or are 
semiretired. 

Small, noncommercial farm businesses often operate at 
a loss; that is, farm expenditures exceed receipts from 
commodity sales. Government payments, and farm- 
related income. Family well-being for these small farms 
depends primarily on off-farm income, and their aver- 
age total income in most years is commensurate with 
that of all U.S. families. Earnings from a nonfarm job 
or retirement income are the primary source of off-farm 
income for these famihes. Small farms are also found in 
areas such as the interior uplands of Kentucky and Ten- 
nessee that are relatively less conducive to large-scale 
crop production. Thus, these farms are disproportion- 
ately hvestock farms. 

Most of our food and fiber is produced by very large 
commercial farms. Today's farming is a highly capital 
intensive industry. Owners of large farms typically con- 
trol several milUon dollars of assets, primarily land and 
machinery Many of the largest farms produce fruits, 
vegetables, and horticultural specialty crops, crops not 
covered by Federal price and income support programs. 
Most large farms are operated as sole proprietorships, 
but they are more likely to be organized as partnerships 
or corporations than are smaller noncommercial farms. 
However, most of these farm corporations are family 
held. 

Farming is the dominant occupation for operators of 
large farms. Large farm operators' families depend pri- 
marily on farming for income, and their total average 



family income in most years is above that of all U.S. 
families. Families operating large farms do report off- 
farm income, but it is typically in the form of interest, 
rent, or dividends rather than earnings from a nonfarm 
job. Most large farms are located away from major ur- 
ban employment centers, in areas conducive to large- 
scale crop farming. Exceptions to this pattern are in 
areas such as the Central Valley of California, where 
large farms he close to or within major metro areas. 

The number of midsized commercial farms, those in 
between the extremes, continues to shrink.   Most of 
these farms produce food and feed grains that are in- 
cluded in Federal commodity programs.   Thus, midsized 
farms receive over half of all direct Government pay- 
ments.   Farm operators are usually employed full-time 
on the farm, but often someone else in the household 
works off-farm.   One-quarter to one-third of the family 
income on these farms comes from off-farm sources. 
The average household income of this group is compa- 
rable to that of all U.S. households in most years. 

The farm sector seems to be overcoming the financial 
difficulties of the mid-1980's. The proportion of farms 
that are financially vulnerable today is half that of 
1985. Farmland prices have stabiUzed and are beginning 
to rise. Reduced farm operating costs contributed to 
farm income recovery. Favorable farm financial fore- 
casts for 1989 indicate that the farm sector will enter 
the 1990's in a much improved financial position. 

New Forces Affecting the Farm Economy 

The factors that influence the economic health of the 
U.S. farm sector have greatly expanded over the last 
decade. Gone, perhaps forever, is that special situation 
following World War II, when the United States oper- 
ated essentially in a closed economy and when our 
farming and manufacturing sectors set the standards for 
the world. A new generation of American farmers is 
learning the secrets of surviving in a dynamic and com- 
petitive world economy. Today's farmers must under- 
stand the technical aspects of crop and livestock pro- 
duction and Federal farm programs. They must also 
master the implications for their farm businesses of 
changing Federal monetary and fiscal policy, interna- 
tional exchange rates, environmental policy, tax policy, 
and emerging technologies. Today's successful farmers 
must indeed be keen business managers. 

Federal Government's Role in Agriculture 

For over half a century, the Federal Government has 
managed the supply of major agricultural commodities. 
Debate over these programs has historically focused on 

the extent to which they should be market-oriented. 
Philosophies about the degree of market orientation 
clash in the process of estabhshing price support levels 
and other program rules. The issue of the Govern- 
ment's role in domestic agricultural markets has been 
confounded during the 1970's and 1980's by the major 
role that commercial exports play in U.S. commodity 
markets. When world economic conditions and rela- 
tively high world commodity prices favored the US. 
farming sector in the mid-1970's, the Federal Govern- 
ment raised domestic price support levels to mirror 
world prices with little cost. However, when the terms 
of trade for U.S. agriculture changed radically in the 
early 1980's, and the United States lost its world market 
share, high price support levels translated into substan- 
tial Federal budget exposure. Large Federal outlays for 
commodity programs could not be sustained, especially 
in the hght of general Federal budget problems. The 
Food Security Act of 1985 represented a major change 
in direction; Federal price supports were systematically 
lowered and export assistance was added in hopes of 
regaining world market share and reducing future Gov- 
ernment budget exposure. 

Commodity Programs 

During the 1980's, the Federal Government transferred 
between $2 billion (calendar year 1980) and $20 billion 
(calendar year 1986) annually from taxpayers to farmers 
who grow wheat, rice, feed grains, and cotton. Since 
1982, transfers have averaged almost $14 billion per 
year. This sum includes both direct payments to farmers 
and net Commodity Credit Corporation loans and rep- 
resents 1-13 percent of total U.S. gross cash farm in- 
come. Only about one in three US. farmers actually 
participated in the commodity programs in 1988. Many 
U.S. farmers do not grow covered commodities and not 
all of those who grow such crops choose to participate 
in the Federal programs. 

A characteristic of Federal farm commodity programs 
since the 1930's is that the amount of support is di- 
rectly related to the quantity of a commodity that a 
farmer produces. Thus, the average payment per recipi- 
ent increases as farm size increases, ranging in 1988 
from $1,400 for the smallest size group (less than 
$10,000 in annual sales) to $56,700 for the largest group 
($500,000 or more in annual sales). However, almost 50 
percent of Government payments in 1988 went to pro- 
ducers having annual gross sales of $40,000-$250,000. 
Half of all recipients were in this size group and almost 
two-thirds of all producers in this size category partici- 
pated. Participation is highest among cash grain and 
cotton producers and producers residing in the North- 
ern Plains, Corn Belt, and Lake States. Government 
payments helped participating farm famiUes stabilize 
their financial situation during the 1980's period of fi- 
nancial stress and debt restructuring. 



Soil Conservation 

High market prices or "artificially" high Federal com- 
modity supports encourage producers to expand pro- 
duction on marginal cropland. Such practices increase 
soil erosion, at some risk to the environment and the 
future productivity of the Nation's farmland. Legisla- 
tors responded to soil erosion problems by including in 
the Food Security Act of 1985 several provisions de- 
signed to reduce agricultural soil erosion and protect 
wetlands. 

Participation in commodity programs is contingent, in 
part, upon adopting sound conservation practices. Pro- 
ducers on highly erodible cropland needed to obtain an 
approved soil conservation plan for this land by Janu- 
ary 1990 if they wished to continue participating in 
commodity programs. Farmers who convert wetlands to 
crop production after 1985 are denied farm program 
benefits. The "swampbuster" provision may effectively 
prevent about 6 million of the 17 million acres of wet- 
lands otherwise suitable for conversion to cropland 
from being drained for crop production. However, the 
effectiveness of these provisions depends upon the con- 
tinued attractiveness of Federal price and income sup- 
port programs. 

The 1985 law also estabhshed a conservation reserve 
program (CRP) through which farmers could voluntar- 
ily retire highly erodible cropland for 10 years in ex- 
change for a rental payment from the Government. The 
Government also provides half the cost of establishing 
required long-term cover such as grass and trees. This 
program, by diverting production resources to conserv- 
ing uses, will reduce outlays for commodity programs. 
By February 1989, farm owners had enrolled about 30 
miUion of the potential 70 million acres of ehgible crop- 
land in the program. Most of the enrolled acres are in 
the Northern and Southern Plains and in the Mountain 
States. If half the eligible land is ultimately enrolled, 
annual Federal rental expenditures may reach $2.5 bil- 
hon from 1990 through 1995. After 1995, total expendi- 
tures will decline as land initially enrolled begins to 
leave the program. 

Tax Policies 

Federal tax poHcies influence the structure of agricul- 
ture by affecting the relative prices of inputs and the 
level of taxation on farm income. Preferential tax treat- 
ment for farmers that others do not receive constitutes 
indirect subsidies for the farm sector. The major dis- 
tinction between tax subsidies and other forms of direct 
payments to farmers is that tax subsidies are "off 
budget." Tax forgiveness does not appear on either the 
revenue or expenditure side of Federal budgets. Thus, 
Congress does not annually scrutinize tax subsidies. 

Preferential tax policies encouraged both farmers and 
nonfarm investors to take advantage of special income 
tax rules applicable to farm investments. Thus, the 
farm sector attracted capital for tax shelter purposes 
rather than true economic reasons. Nonfarm investors 
used farm losses (for tax purposes) to reduce their tax 
liabiHty on nonfarm income. For example, nearly 20 
percent of the net investment in agricultural equipment 
over a 30-year period beginning in 1956 has been attrib- 
uted to favorable tax policies for investment in deprecia- 
ble capital. Before 1986, these and other tax provisions 
encouraged farm incorporation, the conversion of wet- 
land and other land into cropland, and the expansion 
of agricultural production. These policies, in turn, put 
downward pressure on commodity prices. These expan- 
sionary tax policies came at the same time that Federal 
commodity programs were paying farmers to remove 
land from production to raise commodity prices. 

The Tax Reform Act of 1986 shifted the Federal income 
tax system so that future decisions to invest in agricul- 
ture will be based more on economic returns and less 
on tax benefits. For some farm commodities, this 
change should mean reduced investment, lower produc- 
tion, increased product prices, and higher total revenue 
for producers. 

Credit Programs 

Credit has played an important role in farm structural 
change. Total U.S. farm debt has grown steadily since 
World War II as farmers made use of readily available, 
low-cost credit to acquire land, machinery, and produc- 
tion inputs such as fertihzer and farm chemicals. Farm- 
ers' use of financial leverage (using relatively small eq- 
uity to gain control over production assets) is directly 
related to farm size as larger farms report higher debt/ 
asset ratios than small farms. Younger operators usually 
use credit extensively to acquire production assets. 

Buoyed by optimistic assessment of future farm 
incomes, rapidly rising land values, and negative real 
interest rates, farmers expanded their debt levels three- 
fold during the 1970's. Major agricultural lenders 
helped this expansion partly by stressing collateral 
rather than repayment abiUty when evaluating loan ap- 
pHcations. All lender groups increased their loan vol- 
ume to farmers during 1975-83, but growth rates for 
Farmers Home Administration (FmHA) and the Farm 
Credit System (FCS) exceeded those for other lenders. 

Debt levels have dechned substantially since the $207 
billion high point in 1983 as farmers reduced their bor- 
rowing and paid off loans, or lenders wrote off loans 
during the farm recession of the mid-1980*s. The farm 
financial reversal in the 19 80* s also hurt agricultural 
lenders. Over half of the $53 biUion decline in farm 



debt during 1983-88 took place in the Farm Credit Sys- 
tem portfolio, threatening the solvency of the system. 
The Agricultural Credit Act of 1987 required a series of 
reorganization steps to streamline the FCS and reduce 
operating costs. The act also included the machinery to 
create a secondary market, through the Federal Agricul- 
tural Mortgage Corporation ("Farmer Mac"), for quali- 
fying agricultural real estate and rural housing loans. 

Near-term prospects for farm credit availability look 
good, especially for low-risk borrowers. Lenders now 
can satisfy a significant expansion in credit demand by 
farmers. Agricultural bank loan/deposit ratios are low, 
reflecting the capacity for increased lending to credit- 
worthy customers. FCS* lending position is somewhat 
improved, and other lenders will probably remain active 
in the farm lending market. Most lenders are assuring 
the quality of loan portfolios, in part, by giving greater 
weight to applicants' ability to repay. 

The emergence of large commercial farms (still largely 
family owned) that are as efficiently managed as any 
large nonfarm business and the movement toward stan- 
dardization of financial statements suggest the loss of 
the uniqueness of agriculture in its role as credit user. 
Restructuring farm credit institutions to achieve 
improved efficiency in the agricultural credit market 
means that farm lenders will compete nationally for 
funds. Thus, farmers will have to compete more with 
nonfarm business borrowers to obtain funds for expan- 
sion and operating needs. 

Research Policy 

Public agricultural research policy and funding also af- 
fect farm structure. Plant and animal research over the 
years has focused on developing new technologies to 
improve food production and quahty. New technology 
adopted by farmers has combined with economic forces 
to change farm structure. Technology, specifically bio- 
technology, may potentially alter the structure of U.S. 
agriculture. Animal growth hormones are the closest to 
leaving the laboratory and heading for the farm. Bovine 
growth hormone could increase milk production up to 
12 percent per cow. Porcine growth hormone could in- 
crease hog feed efficiency and growth rates by a similar 
amount. With growth hormone technology, more effi- 
cient producers will likely benefit more than less effi- 
cient producers. While growth hormone technology is 
itself size neutral, it will probably add to the other eco- 
nomic and policy forces shaping the increasing concen- 
tration in the dairy and hog sectors, thus further alter- 
ing the structure of American agriculture. 

Macroeconomic Environment 

Domestic and foreign macroeconomic policies, 
economic environments largely beyond farmers* control. 

increasingly affect the profitability and health of farms. 
Throughout the 1980's, the Federal Government has 
spent more than the revenue it has received, borrowing 
the difference from private sources through financial 
markets. The Federal Reserve has maintained a rather 
tight monetary policy, designed to keep inflation in 
check. This particular macroeconomic policy mix raises 
real interest rates and the exchange value of the dollar 
in world markets, thereby increasing imports and reduc- 
ing exports and commodity prices, and increasing inter- 
est costs. These developments contributed to the farm 
recession of the mid-1980's. Agricultural products, only 
2 percent of the U.S. gross national product, accounted 
for 17 percent of the value of U.S. merchandise exports 
in this decade. Farming is more adversely affected by 
such policies than are other segments of the U. S. 
economy. 

In late 1985, Governments of major developed nations 
signalled a willingness to help bring down the high 
value of the dollar by altering their domestic monetary 
and fiscal pohcies. At the same time, the passage of the 
Balanced Budget and Emergency Deficit Control Act of 
1985 (also known as the Gramm-Rudman-Hollings act) 
showed the readiness of U.S. policymakers to attempt to 
bring down the Federal deficit. These policy initiatives 
have met with some success. The value of the dollar has 
fallen since 1985, and the Federal budget deficit has 
been reduced. But, since mid-1988, improvements in the 
Federal budget and trade deficits seem to have slowed. 
This situation suggests that macroeconomic policies 
over the next several years will continue to focus on the 
orderly unwinding of both problems. Prudent fiscal and 
monetary policy management over the next few years 
should provide a stable macroeconomic environment 
that would benefit agriculture and the rural economy. A 
substantial oil price increase or some other unforesee- 
able event, however, may damage such stability. 

lï^de Policy 

The rapid drop in agricultural exports in the early 
1980's brought trade policy to center stage as a farm 
policy issue. Exports buoyed the farm economy during 
the 1970's. But during the early 1980's, U.S. farmers 
experienced the downside effects of shrinking export 
markets. When U.S. real interest rates rose to record 
high levels leading to a strengthening of the U.S. dollar 
in world markets, the volume of U.S. farm exports 
dropped substantially. The United States lost world 
market share, and farm policymakers became increas- 
ingly concerned about international trade policy. The 
border policies of industrial countries have served pri- 
marily to support the objectives of their domestic farm 
pohcies. No specific structural objectives are associated 
with U.S. agricultural trade policy other than to assure 
a competitive economic environment that promotes the 



survival of well-managed, independent, owner-operated 
farms and ranches. 

Agricultural protectionism, in which governments inter- 
vene in the market to promote domestic goals, has in- 
creased around the world. World commodity markets 
are increasingly distorted as more and more countries 
adopt import restrictions and export subsidies to facili- 
tate their own domestic farm pohcies. These protection- 
ist poHcies carry the risk of escalating conflict and un- 
certainty in world markets as participants attempt to 
transfer the costs of maintaining or adjusting domestic 
policies to others. For the United States, whose agricul- 
ture depends heavily on exports, the resulting instability 
lends itself to boom-or-bust cycles in which the eco- 
nomic well-being of less competitive farmers depends 
greatly on the wiUingness of taxpayers to support do- 
mestic farm programs. 

International negotiations on import quotas and other 
border measures that countries use to control trade are 
not sufficient to disentangle inefficient world commodiity 
markets that result from government intervention. Such 
negotiations must also consider domestic farm policies if 
they are to be effective. The current multilateral trade ne- 
gotiations recognize for the first time that the relationship 
between domestic agricultural policies and agricultural 
trade policies is a legitimate subject for negotiation. Most 
US. policies and programs that provide support for do- 
mestic producers could change if negotiations succeed. 
U.S. farmers would face a more competitive trading envi- 
ronment if income increasingly depends on market forces 
rather than on Government programs. But, in a world 
where agricultural markets are less distorted by protection- 
ist policies, U.S. farmers could also have more opportuni- 
ties to compete. 

Rural Economies 

Public pohcies that influence the U.S. farm sector also 
indirectly affect the economy of U.S. counties where 
farming most dominates the local economy. Farming 
generates at least 20 percent of total earnings in 514 of 

the more than 3,000 counties in the contiguous United 
States. Lx)cated predominantly in the Plains and western 
Corn Belt, their economies were affected the most by 
the 1980's farm financial recession. These counties are 
vulnerable because they produce commodities, such as 
wheat and corn, most susceptible to fluctuations in in- 
ternational trade and because they lack the industrial 
diversity that can stabilize economies after adverse fluc- 
tuations in a primary industry. Such farming-dependent 
counties are typically sparsely populated and have expe- 
rienced low population growth or even actual popula- 
tion decline. Population peaked at the turn of this cen- 
tury and has been declining since in some of these 
counties. Despite population dechne, per capita income 
levels in farming-dependent counties have been high 
compared with many counties less dependent on farm- 
ing. Because of the specialization of farming-dependent 
counties in Federal program commodities, their farmers 
rely more on Government support than farmers in other 
areas. Further farm consolidation into the 1990's will 
make population retention difficult in many of these 
counties unless nonfarm jobs can be expanded to help 
offset job losses from farming. Some farming- 
dependent communities will have difficulty maintaining 
the public and private services necessary to retain a 
community identity. This portends further community 
consolidation, particularly in the vast Plains region. 

Elsewhere, in most rural communities, farming is no 
longer the cornerstone of the local economy. Farming is 
still present, but its economic influence has been 
ecUpsed by manufacturing or another economic activity. 
While one might argue that some farm input and proc- 
essing industries in local communities depend on the 
well-being of the farm sector, this argument is tempered 
by the fact that much farm input and processing em- 
ployment is based in metro areas. Thus, those who ar- 
gue that keeping the farm sector strong will preserve 
rural America must realize that this argument applies to 
only a few rural places, and a very small part of the 
rural population. Farm policy is not synonymous with 
rural policy. 





The Structure and Status of the Farm Sector 
Donn Reimund and Nora Brooks* 

The farm sector, entering the 1990's, leaves a tumultu- 
ous decade. The main features of the 1980's were the 
farm recession and the farm financial restructuring that 
followed. Although the financial condition of many 
farmers was precarious throughout much of the 1980's, 
the sector appears to be recovering. Despite the farm 
recession, farm structural characteristics and trends con- 
tinued on the same basic course that has been underway 
for the past three or more decades toward fewer, larger, 
and more capital-intensive farms. 

In 1987, noncommercial farms accounted for over 70 
percent of all U.S. farms, but only 9 percent of the 
value of farm product sales (table 1). in fact, over half 
of all farms had less than $10,000 in sales and less than 
3 percent of the value of products sold. In contrast, 
large commercial farms, with over $250,000 in sales, 
accounted for less than 5 percent of all farms but 55 
percent of the value of sales. Of these, the largest size 
class accounted for 38 percent of the sales and only 1 
percent of farms (fig. 1). 

The Structure of the Farm Sector 

The diversity among farms is significant (for all the di- 
mensions that define the structure of the agricultural 
sector), including size, sources of income, ownership, 
major commodities produced, and location. To better 
understand this diversity, we divided all farms into six 
size classes according to value of annual farm product 
sales. The first two sales classes are called noncommer- 
cial farms, because they produce relatively small 
amounts of farm products and provide insufficient farm 
income to support a family at today's living standards. 
The remaining classes which have sufficient sales to be 
considered healthy, income-producing businesses are 
commercial farms. The classes are as follows: 

Noncommercial— 
(1) Farms with less than $10,000 of annual farm 

product sales. 
(2) Farms with $10,000-$39,999 sales. 

Small commercial— 
(3) Farms with $40,000-$99,999 sales. 

Medium commercial— 
(4) Farms with $100,000-$249,999 sales. 

Large commercial— 
(5) Farms with $250,000-$499,999 sales. 
(6) Farms with more than $500,000 sales. 

* The authors are agricultural economists in the Agriculture and 
Rural Economy Division, Economic Research Service, U.S. Depart- 
ment of Agriculture. 

Net cash farm income per farm was highest in the larg- 
est sales class, averaging almost $800,000, and fell rap- 
idly as sales declined. The smallest size class had a loss 
of almost $1,000 per farm. Off-farm income per farm 
also had the highest average for the largest farms; how- 
ever, off-farm income was a larger share of total cash 
income for smaller farms. For farms with less than 
$10,000 in sales, off-farm income was 104 percent of 
total income, because of negative net cash farm 
income. Much of the off-farm income of farms with 
less than $100,000 in sales comes from wage and salary 
employment. Farms with more than $100,000 in sales 
are more likely to derive their off-farm income from 
investments and other nonemployment sources. This 
description is particularly evident from the distribution 
of farms by days of off-farm work. Most of the small- 
est noncommercial farm operators reported more than 
200 days of off-farm work. For the commercial classes, 
65-80 percent reported no off-farm work. The average 
income of all U.S. households in 1987 was about 
$32,000. The average total cash income of all commer- 
cial farm households exceeded the U.S. average in 1987. 

The actual number of incorporated farms increased by 
178 percent during 1969-82 with most of the increase 
occurring during 1969-78. (Data for 1987 were not 
available at the time this report was prepared.) How- 
ever, farming continues to be a predominantly family- 
owned business, regardless of the size of the operation. 
Almost all farms are family owned (table 1). The over- 
whelming majority are sole proprietorships. A signifi- 
cant percentage of the larger commercial farms are 
partnerships or family-held corporations, In even the 



Table 1—Profiles of farms by sales class, 1987 

Sales class 
Characteristic Less than 

$10,000 
$10,000- 
$39,999 

$40,000-     $100,000- 
$99,999        $249,999 

$250,000- 
$499,999 

$500,000 
or more 

All 
farms 

Number and size: ^ 
Number of farms 1,139 450 

Thousand 

286               201 

Percent 

71 29 2,176 

Share of all farms 
Share of total product sales 

52.4 
2.8 

20.7 
6.6 

13.2                9.2 
13.1               22.0 

Acres 

3.2 
17.9 

1.3 
37.5 

100 
100 

Acres per farm 12.3 394 828             1,278 2,304^ 2 461 

Income per farm: ^ 
Net cash farm income 
Off-farm Income 
Total cash income 

-964 
24,040 
23,076 

6,951 
22,951 
29,902 

Dollars 

27,328           67,244 
14,621           14,383 
41,949           81,627 

154,313 
16,090 

170,403 

792,964 
29,363 

822,326 

26,222 
21,493 
47,714 

Farms by SIC group: ^ 
Livestock 
Program crops 
Other crops 

62.0 
22.0 
16.0 

44.0 
44.0 
12.0 

Percentage of farms in sales class 

46.0              51.0                 52.0 
44.0               39.0                 33.0 
10.0               10.0                 15.0 

55.0 
19.0 
26.0 

54.0 
32.0 
14.0 

Organization: ^ 
Sole proprietorship 
Partnership 
Corporation, family held 
Corporation, other than family held 

92.8 
6.5 

.6 

.1 

87.3 
11.2 

1.3 
.2 

84.7               76.7 
12.5                16.6 
2.5                 6.2 

.3                    .5 

60.5 
21.7 
16.2 

1.5 

40.1 
22.5 
31.0 

6.1 

87.3 
10.0 
2.4 

.3 

Tenure of operator: ^ 
Full owner 
Part owner 
Tenant 

77.0 
15.0 
8.0 

53.0 
31.0 
16.0 

36.0               30.0 
48.0               58.0 
17.0               12.0 

30.0 
60.0 
10.0 

36.0 
53.0 
11.0 

59.0 
29.0 
12.0 

Off-farm employment: ^ 
None 
1-99 days 
100-199 days 
200 days or more 

26 
8 

11 
55 

43 
13 
11 
33 

Percentage of farm operators reporting 

65                 74                   78 
16                  14                    11 

6                    4                      3 
13                    8                      8 

80 
8 
3 
9 

42 
11 
9 

38 

Commodities: ^ 
Livestock 
Program crops 
Other crops 

3 
2 
1 

7 
12 

6 

Percentage of commodity sales 

15                 23                    14 
22                  32                    18 

9                  15                    14 

38 
14 
54 

100 
100 
100 

Regional distribution: ^ 
Northeast 
North Central 
South 
West 

50 
34 
63 
52 

18 
27 
20 
20 

Percentage of farms in 

17                  11 
22                  13 
8                     6 

12                     9 

region 

3 
3 
2 
4 

1 
1 
1 
3 

100 
100 
100 
100 

^ From Economic Indicators of the Farm Sector: National Financial Summary, 1987, ECIFS 7-1, U.S. Dept. Agr, Econ. Res. Serv., Oct. 1988. 
^ Data are for farms with sales of $250,000 or more. 
^ From 1982 Census of Agriculture. 

largest commercial farm class of over $500,000 in 
gross sales, only 6 percent of the farms are nonfamily 
corporations. 

Nearly three-fourths of all livestock sales come from 
farms with sales of more than $100,000 per year. Yet 
livestock is the predominant farm type for all sales 
classes, except the larger noncommercial farms which 

have equal proportions in Uvestock and program crops. 
By sales class, the highest proportion of livestock farms 
is in the less than $10,000 class (62 percent) and the 
lowest (45 percent) is in the other noncommercial class. 
These farms typically have only a few cattle. More than 
half the farms in the three largest classes are livestock 
farms. These tend to be feedlots and large poultry and 
hog operations. 



Figure 1 
Distribution of farms and sales by sales class, 1987 
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Sales of crops included in Federal price and income 
support programs are more concentrated among the 
small and medium commercial classes (54 percent) and 
the $250,000-5499,999 class (18 percent). Farms special- 
izing in program crops account for 33-44 percent of 
farms in all but the smallest and largest sales classes. 
Sales of nonprogram crops are heavily concentrated on 
the largest farms (54 percent) that tend to be large fruit 
and vegetable operations. The largest concentrations of 
farms producing nonprogram crops by sales class fall in 
the largest and smallest classes, with the small farms 
primarily producing hay. 

The South has the highest proportion of farms with 
sales less than $10,000 (fig. 2). For the small and me- 
dium commercial farms, the largest concentrations are 
in the North Central region. The largest concentrations 
of the large commercial farms are in the West. 

(table 2). At 2.1 million, the 1987 farm count was down 
6.8 percent from 1982. The 1987 Census reported the 
total land in farms at 964.5 million acres, a 2-percent 
drop since 1982. The average farm size increased from 
440 acres in 1982 to 462 acres in 1987. 

All regions of the country, except the Mountain States, 
had fewer farms in 1987 than in 1982. The largest re- 
gional declines were in the South Atlantic region (12.5- 
percent decline), the East South Central region (11.8- 
percent decline), and the East North Central region 
(9.6-percent decline). Together, these three regions lost 
106,237 farms between 1982 and 1987, nearly 70 per- 
cent of the total U.S. farm loss. 

The 1982-87 decline in the number of farms was 
heavily concentrated in the small commercial size range 
(annual product sales of $25,000 to $99,999 as reported 
in the 1987 Census of Agriculture).^ The number of 

Farm Structural Changes in the 1980's 

The latest Census data (1987 Census of Agriculture Ad- 
vance Reports ' ) show that the long-term structural 
trends of declining farm numbers and land in farms 
and increasing farm size continued through the 1980's 

Data from the 1987 Census of Agriculture Advance Reports are 
summarized in the appendix. 

^ In the 1987 Census of Agriculture, some farm sales boundaries 
were changed from those reported in time series data developed by 
USDA's Economic Research Service (ERS) and National Agricultural 
Statistics Service (NASS). The $10,000-$ 19,999 sales class was 
changed to $IO,000-$24,999, the $20,000-$39,999 class was changed 
to $25,000-$49,999, and the $40,000-$99,999 class was changed to 
$50,000-$99,999. Other sales classes reported in the 1987 Census re- 
mained the same as those used in the NASS and ERS data series. 
Economic Indicators of the Farm Sector: National Financial Sum- 
mary, 1987 (ECIFS 7-1) estimates that farms in the less than $20,000 
sales classes accounted for 5.2 percent of cash receipts from farm 
product sales in 1987 and -0.3 percent of net cash income from 
farming. 



Figure 2 
Sales class distribution of farms, by region 
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Table 2—Distribution of farms by sales class 

Sales class 1982 1987 

Number 

Less than $10,000 
$10,000-$49,999 
$50,000-$99,999 
$100,000 or more 

1,096,337 
589,082 
251,501 
302,380 

1,028,186 
545,802 
218,050 
295,721 

Total 2,240,976 2,087,759 

Source: 1987 Census of Agriculture Advance Report. 

farms in this size range fell by 12.5 percent and 
accounted for over 40 percent of the total decline over 
the period. The drop in the number of small commer- 
cial farms continues previous trends. Farms in this size 
range are generally too small to provide an adequate 
level of family living when operated as full-time farm 
units and too large to operate as part-time units in con- 
junction with off-farm operator employment. Thus, 
farm operators in this size range have a strong incentive 
to either expand their farms to a stronger, larger size or 
to contract to a size that can more readily be operated 
on a part-time basis in conjunction with off-farm work. 

About half of the 1982-87 absolute drop in farm num- 
bers was accounted for by small noncommercial farms 
(annual product sales of less than $25,000). However, 
the rate of decline of these farms was less than half that 

of the small commercial farms. Noncommercial farms 
increased between 1982 and 1987 from 64 to 65 percent 
of all farms, while small commercial farms decreased 
from 22 to 21 percent of all farms. Larger commercial 
farms with $100,000 or more in annual product sales 
remained at about 14 percent of all farms in both Cen- 
sus years. 

Number of acres is another commonly used measure of 
farm size. Like the sales class distribution, the distribu- 
tion of farms by acreage is skewed toward the lower end 
of the size spectrum; that is, there are more small 
farms. Nearly 60 percent of all U.S. farms had less than 
50 acres in 1987, according to the 1987 Census of Agri- 
culture Advance Report. Fewer than 20 percent of all 
farms had 500 or more acres. The number of farms 
with 50-500 acres dropped by more than 115,000 be- 
tween 1982 and 1987, accounting for 75 percent of the 
total drop in the number of farms. The number of 
farms of 10-50 acres also dropped significantly, 
accounting for nearly 25 percent of the 1982-87 farm 
number drop. The number of farms with less than 10 
acres and with 500-999 acres declined slightly, while the 
number of farms with 1,000 or more acres increased 
slightly. 

The changes in the acreage and sales class distributions 
in the 1980's together illustrate an emerging dual struc- 
ture in U.S. agriculture. Both size measures show that 
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the decline in farm numbers was concentrated in the 
middle of the farm size distribution, with much lower 
rates of decline among small and large farms. Both 
small noncommercial farms and large commercial farms 
are increasing as a proportion of all farms. 

Several factors explain this change in farm size distribu- 
tion. Foremost, technological advances over the past 
few decades have greatly enhanced labor productivity. 
Technology has encouraged farm expansion because 
larger operations are necessary to provide full-time em- 
ployment for farm operators. A second major reason is 
farmers' desire to achieve income levels and standards 
of Uving equivalent to those of persons employed in the 
nonfarm sectors of the economy. This desire has led to 
both growth at the high end of the size spectrum and 
reduction in farm size at the low end. Farm operators 
who want to farm full-time may have to expand to 
achieve their desired income level. Others may find it 
more advantageous to contract their farming operation 
to a size compatible with full-time off-farm employ- 
ment. The net result of these structural forces is a con- 
tinuing decline in small, commercial-size farms as a 
proportion of all farms. 

Farm Financial Conditions in the 1980's 

The 1980's was a turbulent decade for the U.S. farm 
sector. Following the agricultural boom of the 1970's, 
fueled largely by export expansion, the early to mid- 
1980's saw dechning farm exports, dramatic dechnes in 
farm asset values, particularly land values, and falling 
farm incomes. Land values in 1988 had fallen to only 
one-half those in 1982 in the Corn Belt and Lake States 
(fig. 3). Land values in the Northern Plains and Delta 
States averaged over 40-percent lower in 1988 compared 
with 1982. Average farm household incomes remained 
below the average income of all U.S. households from 
1979 to 1985 (fig. 4). Many farmers, particularly those 
who had started farming or pursued a strategy of debt- 
financed expansion during the 1970's, found themselves 
in severe financial stress through much of the 1980's 
because of dechning assets and income. 

Signs of recovery from the farm recession began to ap- 
pear by late 1986 and continued in 1987 and 1988. 
Farm asset values stabilized by the end of 1987. How- 
ever, the 1987 value of farm assets, $691 billion, was 
just over half the peak 1980 value of $1,286 billion (in 

Figure 3 
Land values dropped significantly during 1982-87, but have improved since 
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Top number: Percentage change during 1987-89 
Bottom number: Percentage change during 1982-87 
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Figure 4 

Farm operator household income compared with U.S. average 
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Table 3—Farm operator households by financial 
category ^ 

Financial category 

Percent 

Year 

1984 41.4 39.6 6.9 12.1 
1985 45.4 33.3 10.1 11.2 
1986 47.4 31.0 11.1 10.5 
1987 51.7 33.4 8.1 6.8 
1988 49.1 37.3 6.6 7.0 

' Based on net cash household income which considers all 
sources of income and expenses accruing to the farm operator 
household. Data are as of January 1 of year shown. 

^ Favorable: Positive income and a debt/asset ratio less than 40 
percent. 

^ Marginal income: Low debt but negative income. 
* Marginal solvency: High debt (debt/asset ratio greater than 40 

percent) and positive income. 
* Vulnerable: High debt and negative income. 

Source: M. Morehart, J. Johnson, and D. Banker, Financial 
Characteristics of U.S. Farms, January 1, 1989, AIB-569, U.S. Dept. 
Agr, Econ. Res. Serv., July 1989. 

1982 constant dollars). Real net cash farm income at 
$48.5 billion in 1987 had recovered to its mid-1970's 
level. The improved financial conditions are reflected in 
an increase in the percentage of farm operator house- 
holds in the strongest financial condition from 1985 to 

1988 and a reduction in the percentage of those finan- 
cially vulnerable (table 3). 

Continued improvement in farm asset values and stable 
net cash farm income in 1988, coupled with forecasts of 
improved farm financial conditions for 1989, indicate 
that the farm sector will enter the 1990's in a much 
stronger financial position than in the mid-1980's. 

Debt reduction by farmers, a massive infusion of Fed- 
eral support to maintain farm income levels, and, more 
recently, a recovery of export markets have all contrib- 
uted to the strengthening financial condition of the 
farm sector. Another contributing factor may be that 
many of the farmers who were in the most precarious 
financial condition during the earlier stages of the farm 
recession have left farming. 

Farm debt (including households) escalated rapidly 
through the last half of the 1970's and into the early 
1980's, peaking at $206.5 billion in 1983 (fig. 5). From 
1975 through 1981, increased farm debt was supported 
by rising farm asset values, so that the sector's debt/ 
asset ratio remained relatively stable at about 16 per- 
cent. After 1981, farm asset values, led by real estate, 
began to decline, partly because of the increased value 
of the U.S. dollar in international money markets and 
macroeconomic policies designed to control inflation. 
By 1986, the value of total farm assets had dropped by 
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nearly 30 percent from the 1981 peak, while the aggre- 
gate value of farm real estate in 1986 was 35 percent 
below the 1981 level. Farm Habilities exceeded the 1981 
level through 1984. The sector's aggregate debt/asset 
ratio increased, peaking at 22.2 percent in 1985. Total 
farm operator equity steadily declined from 1980 
through 1986. Operator equity per farm fell from 
$380,000 in 1980 to $281,000 in 1986, a drop of 26 
percent. 

During the latter half of the 1980's, farm asset values 
began to stabilize while farm debt fell significantly. 
These improvements resulted from more favorable do- 
mestic and international economic conditions and from 
a major restructuring of farm debt in which loans were 
either paid off, refinanced, or written off. By the end 
of 1988, the sector's debt/asset ratio had fallen to 17 
percent. This ratio was a significant improvement from 
1985, but still well above the 1970's levels. However, the 
stabilization and subsequent turnaround of farm asset 
values and reduced debt burden have increased operator 
equity and strengthened the sector's financial outlook. 

Federal income support to farmers (direct Government 
payments plus Commodity Credit Corporation net 
loans) peaked at $20 billion in 1986 and provided criti- 
cal aid to the farm sector in weathering the mid-1980's 
farm financial problems. The value of direct Govern- 
ment payments alone to farmers was $16.7 billion in 
1987, more than four times higher than the average of 

the late 1970's and early 1980's. Federal payments to 
farmers accounted for 10-13 percent of gross cash farm 
income for 1985-87, compared with a historical average 
of about 5-6 percent. 

Expanding export markets were a leading factor behind 
the agricuUural expansion of the 1970's. The value of 
farm product exports increased from $8.1 billion in 
1972 to $43.8 billion in 1981. The value of agricultural 
exports fell by 40 percent from 1981 through 1986, 
reaching a low of $26.3 billion as economic conditions 
that fueled the earlier export growth reversed course. 
More favorable exchange rates, improved international 
economic conditions, and the export enhancement pro- 
gram (EEP) increased farm product exports in 1987 and 
again in 1988, both in value and volume. The volume 
of U.S. agricultural exports may have fallen slightly in 
1989, largely because of drought-reduced 1988 produc- 
tion of major export commodities, but higher prices 
should boost export value by about $2.7 biUion above 
1988. Favorable exchange rates and relatively strong 
world economic growth will continue to strengthen U.S. 
agricultural exports. 

Farming-Dependent Areas 

Farming-dependent counties were severely affected by 
the 1980's farm financial recession, because they tend 

Figure 5 

Farm sector assets, debt, equity, and debt/asset ratio^ 
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Figure 6 

Farming-dependent counties, 1980-84 (614 counties) 

I Farming-dependent counties: Farming generated at least 20 percent of the county's total earnings 

H Farming-important counties: Farming generated 10-19 percent of the county's total earnings 

I   I Not-farming-dependent counties: Farming generated up to 10 percent of the county's total earnings 

to produce commodities such as cash grains that are 
most susceptible to fluctuations in international trade 
and because they lack the industrial diversification to 
stabilize their economies in the face of adverse 
economic conditions on the farm. There were 514 
farming-dependent counties in the contiguous United 
States during 1980-84 (fig. 6). These are counties in 
which farming generated at least 20 percent of total la- 
bor and proprietors' income during 1980-84. Most are 
concentrated in the western Corn Belt and Great Plains 
States. 

Farming-dependent counties differ from other counties 
in several respects (table 4). They are sparsely populated 
and have had very low population growth during the 
1970's and early 1980's in relation to all U.S. counties. 
These counties offer relatively fewer opportunities for 
off-farm work as reflected by the substantially higher 
proportion of farm operators reporting farming as their 
major occupation. Because of fewer alternative oppor- 
tunities for farm operator household's labor, house- 
holds have incentives to expand their farms to achieve 
fuller employment and higher income. Farms are larger 
in farming-dependent areas than in all U.S. counties. 
This relatively large farm structure partly explains why 

per capita income levels in farming-dependent counties 
are high in relation to all counties. Farmers in these 
counties are more likely to grow Federal farm program 
commodities and, thus, rely more on Government sup- 
port than farmers in other areas. Only 16 percent of 
farms and 23 percent of agricultural sales were in 
farming-dependent counties, but they received 33 per- 
cent of all direct Government payments to farmers in 
1986. Farm commodity programs are, therefore, an im- 
portant source of income to farming-dependent coun- 
ties. Without Government programs, economic stress 
would have been much higher in these counties during 
the mid-1980's. 

Farm operator households are more likely to be finan- 
cially vulnerable when their county's economy depends 
on farming. The more a community relies on farming 
for economic activity, the more the community's land 
values are influenced by the returns to farming rather 
than by nonfarm business, residential, or recreational 
uses. Farmland owners in farming-dependent counties 
bore the brunt of asset value declines that hurt the 
farming sector during the mid-1980's. The strengthen- 
ing of farm financial conditions during the latter part 
of the 1980's will likely stabilize economic conditions in 
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Table 4—Selected characteristics of farming- 
dependent counties and all counties ^ 

Item 
Farming-           .,, 

dependent      J^" 
counties      coun^'^s 

Number 

Number of counties, 1980- 
Average population, 1985 

■84 514           3,069 
9,957          77,290 

Dollars 

Average per capita income 
Net cash income per farm, 

, 1984 
1986 

11,182         10,680 
28,955          16,115 

Percent 

Percentage of farms 
Percentage of farm sales 

16              100 
23               100 

Sales class of farm, 1986: 
Less than $40,000 
$40,000-$99,999 
$100,000-$249,999 
$250,000 and more 

43                65 
27                  17 
22                  13 

8                   5 

Farming as percentage of 
operator's major occupation 

Percentage of direct 
Government payments, 1986 

76 

33 

60 

100 
^ Excludes Alaska and Hawaii. 
Source: M. Ahearn, S. Bentley, and T. Carlin, Farm-Dependent 

Counties and the Financial Welf-Being of Farm Operator 
Housetiolds, AIB-544, U.S. Dept. Agr, Econ. Res. Serv., Aug. 
1988. 
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farming-dependent counties. However, because the total 
number of farms will continue to decline into the 
1990's, many farming-dependent counties face poor 
prospects for population growth unless they diversify 
their economic base with nonfarm activity. 
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Federal Commodity Programs 
Thomas A. Carlin* 

Ever since farm program legislation was developed in 
the 1930's, the Federal Government has sought to im- 
prove the economic well-being of farmers. The present 
framework of programs emerged during a severe depres- 
sion throughout a farm sector that was substantially 
less heterogeneous than today. One in four persons Hved 
on farms. Thus, Government efforts to improve the in- 
come of the farm population would help reduce the na- 
tional poverty problem. The theory behind almost all 
commodity programs developed over the last 50 years 
has been to raise farm commodity prices, thereby in- 
creasing total revenue to farmers, resulting in higher 
farm incomes. The complex set of commodity programs 
that has evolved transfers income from consumers and 
taxpayers to farmers. These transfers take the form of 
higher prices for food, direct Government payments to 
farmers, and Government purchase, storage, and dispo- 
sition of commodities. Public sector intervention into 
farm commodity markets on behalf of farmers is not 
unique to the United States. All major industrial coun- 
tries have farm price support systems. 

With few exceptions, the farming sector throughout the 
last five decades has faced a chronic problem of excess 
production capacity with Government-supported prices. 
A small rise/fall in the supply of most farm commodi- 
ties in the domestic market translates into relatively 
large declines/increases in market prices. When the 
Government supports commodity prices above the levels 
that would otherwise prevail in the marketplace, pro- 
ducers are encouraged to grow more of the commodity 
than can be sold at the higher price. Because farmers 
have relatively little market power, the primary task of 
removing excess production falls to the public sector. 
The Government has had to purchase and dispose of 
excess farm production. As Government costs to pur- 
chase, store, and dispose of the surplus increased, policy- 
makers began to search for ways to lower Government 
budget exposure while achieving the farm policy goal of 
income support. 

* The author is an agricultural economist in the Agriculture and 
Rural Economy Division, Economic Research Service, U.S. Depart- 
ment of Agriculture. 

The Federal Government has used a variety of 
approaches over the years to manage surplus produc- 
tion. Early programs used mandatory acreage controls 
or marketing quotas where farmers, to be eligible for 
Federal price support, could grow only a certain acreage 
or amount of a crop. Later, direct payments were used 
to enable market prices to fall to world price levels and 
mandatory controls were replaced with voluntary acre- 
age reduction programs. More recently, payment-in-kind 
(PIK) and generic commodity certificates have been 
used to compensate farmers for reducing production 
while reducing Government costs. 

Marketing orders are generally used for perishable com- 
modities such as fruit, vegetables, and dairy products. 
Some marketing orders manage the production of a 
commodity and direct some for export, storage, or proc- 
essing to maintain prices and revenue. Others use classi- 
fied pricing where producers receive higher prices for 
supplies that go to premium uses and lower prices for 
the balance of the output, in the dairy sector, for exam- 
ple, producers receive a higher price for milk for fluid 
uses than for milk for cheese or other uses. Import re- 
strictions are also used for commodities such as dairy 
and sugar to limit supply and raise domestic prices 
while preventing import substitution by consumers. 

Import quotas, production quotas, or acreage allot- 
ments have been established to control the supply of 
sugarcane, sugar beets, peanuts, and tobacco. Federal 
marketing orders have been developed to indirectly raise 
grower prices and incomes by controlUng product qual- 
ity, the quantity marketed, or selling conditions. These 
industry self-regulation programs apply to producers of 
certain fruits, vegetables, tree nuts, and specialty crops. 

A system of price supports and supply management 
programs has been developed for major field crops such 
as wheat, feed grains, and cotton. These programs are 
the primary focus of this section. 

Since 1977, the price support/supply management sys- 
tem for major grains and cotton has focused on the 
relationship of three factors: target prices, loan rates, 
and market prices (fig. 7). The market price refers to 
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Figure 7 
Market prices for corn have been below target prices 

Dollars per bushel 
3.5 

Target price 

1980 

the price that a commodity is trading for in open com- 
modity markets. Target prices are established by law 
and executive order and represent a commodity price 
that would achieve specified income goals. The loan 
rates are established by law and regulation and represent 
a price floor for a commodity. The target price is typi- 
cally higher than the loan rate and, in recent years, has 
been higher than the market price. If the market price 
falls below the loan rate, the Federal Government ac- 
quires the crop produced by participants through a 
mechanism referred to as a nonrecourse loan. The Fed- 
eral Government gives the farmer a loan based on the 
value of the crop offered as collateral. The value of the 
crop is determined by the loan rate. If the producer 
chooses not to redeem the loan, the Government keeps 
the crop without recourse to the farmer. A quasi- 
independent Federal agency, the Commodity Credit 
Corporation (CCC), manages the nonrecourse loan 
program. 

When market prices are below the target price, the Fed- 
eral Government will give participating farmers a direct 
payment, called a deficiency payment, for the difference 
between the target price and the loan rate or market 
price, whichever is higher. Total Federal Government 
costs, aside from administration, include the direct pay- 
ment plus net purchases of commodities by the CCC. 

Farmers who participate in these programs are often 
required to idle farmland to help reduce surplus grain 
stocks during periods when the market price is below 
the target price. One inherent characteristic of these 
programs since the 1930's is that the amount of support 
or benefit any one producer receives is directly related 
to the quantity produced by the farmer. This character- 
istic is cited often in public debates over targeting farm 
programs to argue that farm commodity programs en- 
courage the trend toward fewer and larger farms. 

Other debates over the structure of the farm commodity 
programs over the last five decades have usually focused 
on the extent to which the programs should be market- 
oriented. When market prices exceed target prices, these 
debates are pointless because the entire system is 
market-oriented. The effective prices received by farm- 
ers are determined by the market. During these periods, 
policy officials often view raising target prices as cost- 
less to the Federal taxpayer, but such actions can lead to 
budget problems when market prices fall. When market 
prices are below target prices, and especially when mar- 
ket prices are below loan rates, commodity prices are 
determined entirely by Government policy and Federal 
spending increases. Decisions about how the programs 
are managed are ultimately related to the taxpayer's 
willingness to provide transfers to the farm sector. 
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Lower Commodity Support Prices Spur 
Exports, Reduce Federal Costs 

High CCC loan rates under the 1981 farm legislation, 
coupled with the rising value of the US. dollar, contrib- 
uted to a decline in U.S. farm export volume after 1982 
and a buildup of crop inventories. The United States 
had essentially priced itself out of world markets. 
Growing commodity inventories were of particular con- 
cern to Government officials and to farmers specializing 
in cash grains and cotton. Both officials and farm 
groups realized that rising Federal farm program costs 
and growing crop inventories could not be sustained 
indefinitely, particularly in Hght of growing Federal 
budget problems (figs. 8 and 9). They saw a need for 
commodity programs to become more market-oriented 
to reduce Government costs and make U.S. commodi- 
ties more competitive in world markets. This major 
goal was incorporated into the Food Security Act of 
1985, which called for an approximate 40-percent de- 
cline in wheat and corn loan rates after the 1983-84 
production year. Because effective CCC loan rates were 
reduced, commodity prices decHned to below the early 
1980's levels. The average annual price of corn fell 52 
percent between 1983 and 1987 before rising 46 percent 
in 1988, partly because of the drought that year. 

Since 1985, the decline in support prices and in the 
trade-weighted dollar, and use of export subsidies and 
loan guarantees, have permitted US. farmers to regain 

their competitive edge in commodity export markets. 
The value of U.S. agricultural exports rebounded about 
35 percent between fiscal years 1986 and 1988 and may 
have increased another 8 percent in 1989. The move to 
more market-oriented agricultural policies has fostered 
export growth, but farmers are now less shielded from 
the influence of changing world supply and demand 
conditions. Thus, changes in crop production in other 
countries now result in larger swings in the prices U.S. 
farmers receive than was typical before 1985. Farmers 
still have the protection of target prices and direct pay- 
ments from the Government. 

Since 1987/88, target prices have declined 6 percent for 
feed and food grains and 9 percent for rice and cotton. 
Since early 1987, slightly lower target prices and higher 
market prices for most crops have been the major fac- 
tors causing total Government outlays to farmers to 
decHne from $17 biUion to $10-$ 12 biUion during 
1987-89. 

The sum of direct payments and CCC loan payments to 
farmers will be about 7 percent of US. gross cash farm 
income in 1989, down from 12-13 percent in 1985-86. 
Thus, about 7 cents of every dollar of receipts and pay- 
ments collected by farmers this year will be from the 
Federal Government. 

Figure 8 
Total Government payments to farmers increased during I980's 
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Figure 9 

Corn under loan and owned by Commodity Credit Corporation increased during the 1980's^ 
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Table 5—Nearly 76 percent of direct Government payments went to farms with sales of $40,000-$499,999 
in 1988 

Share Major Farms Payments as a Payments 
Annual farm sales of U.S. 

payments 

program 
commodity 

sales 

reporting 
payments 

Percentage 
reporting 

percentage of 
gross cash 

income 

per 
reporting 

farm 

1,000 
dollars 

Less than $10,000 1 1 14 11 4 1.4 
$10,000-$39,999 9 6 25 39 9 4.9 
$40,000-$99,999 19 15 25 64 11 10.9 
$100,000-$249,999 36 35 24 75 11 21.4 
$250,000-$499,999 21 24 8 74 9 35.6 
$500,000 or more 14 19 4 63 4 56.7 

United States 100 100 100 36 8 14.3 

Who Gets Direct Government Payments? 

Looking at who gets direct Government commodity 
payments provides insight into how total benefits are 
distributed among producers within the farm sector. 
Nationwide, about one in three farms reported receiving 
some of the $14.5 billion in direct Government pay- 
ments made in 1988. Most farms do not produce pro- 
gram commodities and, for those that do, not all par- 
ticipate for one reason or another. Recipient farms 
reported average payments of $14,300 per farm. Partici- 
pation and average payment vary substantially by size 
of farm, farm type, and geographic location. 

Except for the largest farms ($500,000 or more in farm 
sales), participation rates increase with size of farm 
(table 5). Also, average payment per participating farm 
increases with size of farm. These increases are consis- 
tent with the structure of the programs: the amount of 
the payment is directly related to the volume of produc- 
tion of the program commodity. Ninety percent of Gov- 
ernment payments go to U.S. farms with sales of 
$40,000 or more. Sixty-one percent of the recipients had 
sales of $40,000 or more. About 14 percent of direct 
Government payments go to the 2 percent of U.S. farms 
with sales of $500,000 or more. These larger farms are 
more likely to be large fruit and vegetable operations 
which are less likely to produce program commodities. 
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Table 6—Seventy percent of Government payments went to crop farms in 1988 

Commodity 
Share 
of U.S. 

payments 

Major 
program 

commodity 
sales 

Farms 
reporting 
payments 

Percentage 
reporting 

Payments as a 
percentage of 

gross cash 
sales 

Payments 
per 

reporting 
farm 

1,000 
~t/fUCi//t dollars 

Cash grain 57 67 43 81 20 18.7 
Cotton 7 11 3 90 16 32.8 
Other crops 6 8 10 20 3 8.3 
Beef, hog, sheep 22 12 32 23 5 10.0 
Dairy 8 2 11 49 3 10.4 
Other livestock 1 1 1 7 1 5.8 

United States 100 100 100 36 8 14.3 
Less than 0.5 percent. 

Table 7—Government payments, commercial farms, and crop production were concentrated in Midwest 
and Plains States in 1988 

Region 
Share 
of U.S. 

payments 

Major 
program 

commodity 
sales 

Farms 
reporting 
payments 

Percentage 
reporting 

Payments as a 
percentage of 

gross cash 
sales 

Payments per 
reporting 

farm 

 Percent      1,000 
dollars 

Corn Belt 31 34 29 56 13 15.2 
Northern Plains 21 16 18 75 13 16.5 
Lake States 15 11 17 59 10 12.6 
Southern Plains 10 9 8 24 7 16.3 
Mountain States 6 5 4 28 6 21.1 
Delta 6 9 4 23 11 21.5 
Pacific States 4 5 2 11 3 24.8 
Appalachian States 3 5 9 20 4 5.5 
Southeast 2 5 5 20 3 6.9 
Northeast 2 1 4 18 2 7.4 

United States 100 100 100 36 8 14.3 

Sixty-four percent of direct payments go to producers 
specializing in growing grains and cotton (table 6). 
Forty-six percent of all recipients specialized in grain 
and cotton production. Incidence of participation and 
average payment per recipient are also highest for these 
producers. Ninety percent of all cotton producers par- 
ticipated, and the average payment was $32,800 per par- 
ticipant. Forty-four percent of all recipient farms spe- 
cialized in livestock production (beef, hogs, sheep, 
dairy, and other livestock). However, the average size of 
payments to participating livestock producers was about 
half the level reported by grain producers. 

Dairy farmers, particularly in the Northeast and Lake 
States, have long produced corn and other covered com- 
modities for both feed and cash sale. About half the 
dairy farmers reported receiving direct payments 
although they constituted only 11 percent of all recipi- 
ents. Dairy farmers also participate in milk price sup- 

port programs which consist of regulated milk prices 
and substantial purchases of surplus dairy products by 
the Commodity Credit Corporation. Milk purchases are 
not included in the definition of direct Government 
payments and instead are a separate component of the 
CCC budget activities along with nonrecourse loans for 
crop commodities. Government dairy purchases were 
$1.3 billion in 1988, down from $2.3 billion in 1986. 

Over half of all direct payments go to producers in the 
Corn Belt and Northern Plains where 56 and 75 percent 
of all farms were recipients in 1988 (table 7). Produc- 
tion of covered commodities, except cotton, is concen- 
trated in those regions. The Midwest and Plains regions 
experienced the most severe financial stress during the 
mid-1980's. Higher incomes, improving land values, 
and record-high Government payments have recently 
contributed to a stabilizing farm economy in the major 
field crop producing regions. 
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Average payments of participating farms are highest in 
the Mountain, Delta, and Pacific regions, ranging from 
$21,100 in Mountain States to $24,800 in Pacific States. 
Wheat, cotton, and rice farms tend to be located in 
these regions, and their relatively large size results in 
larger payments than are typical in other regions. 

General Effects of Farm Programs on Farms 

Government payments helped farm operators meet their 
financial obligations during the 1980's period of income 
stress and major debt restructuring. Price supports and 
deficiency payments especially benefited cash grain 
farmers who were the hardest hit by declining commod- 
ity exports during the mid-1980*s. 

Government farm program benefits have become capi- 
talized into land values over time. Subsidies Hmited the 
decline of land values in the mid-1980's by bolstering 

farm income. Land price stabilization is important be- 
cause about 60 percent of losses from farm loan de- 
faults in the Midwest during the mid-1980's can be at- 
tributed to faUing real estate values which provided 
collateral for loan repayment. 

The Drought Assistance Act of 1988 provided a pro- 
jected $3.9 billion of Government aid to the farm sector 
during 1988 and 1989. Congress provided additional 
assistance for Hvestock producers affected by drought. 
These emergency relief programs hmited the extent of 
severe financial stress to about 15,000 drought-stricken 
Midwest farmers. Federal multiperil insurance indemni- 
ties to farmers also increased from less than $400 mil- 
lion in 1987 to about $1 bihion in 1988. Thus, the com- 
bination of farm commodity program subsidies, Federal 
drought assistance, and Federal crop insurance indemni- 
ties provided substantial income support to aid drought- 
stricken farmers in the hard-hit Midwest, as well as in 
other regions. 
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Federal Conservation Provisions 
C. Tim Osborn* 

A farmer's decision about how much and what land to 
put into crop production is fundamentally based on the 
assessment of production costs balanced against the 
anticipated crop yield valued by the combined market 
prices and Government support programs. Conservation 
is often a secondary consideration. For many years this 
balance of factors resulted in the farming of highly 
erodible land or land not suitable for cultivation with 
little concern for the environmental consequences. 

With the passage of the Food Security Act of 1985, the 
factors determining a farmer's decision about produc- 
tion on marginal land significantly changed. Conserva- 
tion considerations had to be more explicitly addressed. 
Some provisions of the law require farmers to comply 
with certain soil conservation restrictions to participate 
in commodity support programs. Others restrict the 
conversion of certain types of land into cropland. 

Title XII of the 1985 Act contained several conservation 
provisions designed to reduce agricultural soil erosion 
and to protect wetlands. The conservation reserve pro- 
gram (CRP) and conservation compliance provision ap- 
pear to have the greatest potential for affecting the U.S. 
farming sector. The sodbuster and swampbuster provi- 
sions will probably not affect large numbers of farms. 

The CRP is a voluntary long-term cropland retirement 
program. Under this program, the USDA pays partici- 
pating farmers to retire highly erodible cropland from 
production for 10 years. The CRP is meant to retire 
40-45 million acres of highly erodible cropland by the 
end of the 1990 crop year, about 10 percent of the Na- 
tion's total cropland. The major effects of the CRP on 
the farm sector will be (1) reduced crop production 
which may be accompanied by higher commodity prices 
leading to higher net farm returns, (2) annual rental 
payments made by USDA to participating farmers, (3) 
less damage to the environment and to soil productivity 
because of reduced erosion, (4) lower Government costs 

* The author is an agricultural economist in the Resources and 
Technology Division, Economic Research Service, US. Department of 
Agriculture. 

for commodity programs, and (5) possible reductions in 
economic activity in localized rural economies where 
enrollment may be heavy. 

Under the conservation compliance, sodbuster, and 
swampbuster provisions of the 1985 law, recipients of 
USDA farm program benefits must follow approved soil 
conservation plans on their highly erodible cropland 
and not convert wetlands to commodity production to 
maintain their eligibility. The effectiveness of these pro- 
visions depends on the continued attractiveness of Fed- 
eral price and income support programs. If Federal 
commodity support programs are discontinued or be- 
come less attractive to farmers, the conservation provi- 
sions will become less effective in achieving their goals. 

Not counting land that will be enrolled in the CRP and 
highly erodible cropland already in compliance, an ad- 
ditional 10 percent of U.S. cropland will require conser- 
vation treatment under the conservation compliance 
provision. Farmers who use this land will probably 
change tillage practices or crop rotations, or both, as 
prescribed by Soil Conservation Service field office 
technical guides to preserve their eligibility for USDA 
program benefits. Because conservation systems in the 
field office technical guides must be economically feasi- 
ble, large changes in production costs or crop supplies 
from conservation compliance are unlikely. Other land, 
potentially subject to conservation compliance, is al- 
ready considered in compliance or may be enrolled in 
the CRP. 

The conservation provisions in the 1985 Act provide 
some consistency between Federal conservation efforts 
and commodity support policies. In the past, commod- 
ity programs and conservation programs have been criti- 
cized for working at cross-purposes. Some critics have 
claimed that Federal commodity programs have pro- 
vided incentives for producers to farm intensively on 
existing cropland and to convert fragile land to crop- 
land with little concern for the environmental effects. 
The conservation provisions of the 1985 Act try to re- 
duce this inconsistency by giving farmers an incentive to 
produce in a manner that promotes conservation goals. 
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Figure 10 
Cropland eligible for the conservation reserve program by farm production region 
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69.7 million acres total. 

The Conservation Reserve Program 

The CRP is a voluntary long-term retirement program 
for highly erodible cropland that simultaneously 
achieves both environmental and supply control bene- 
fits. In exchange for retiring highly erodible cropland 
for 10 years, the USDA pays CRP participants 
(farmowners or operators) an annual per acre rent and 
half the cost of establishing a permanent land cover 
(usually grass or trees). This cover may not be used for 
commercial purposes, such as haying or grazing, except 
under declared emergency conditions. 

With an enrollment target of 40-45 million acres by the 
end of 1990 (about 10 percent of U.S. cropland), the 
primary goal of the CRP is to reduce soil erosion. Its 
secondary objectives include protecting the Nation's 
longrun ability to produce food and fiber, reducing sed- 
imentation, improving water quality, fostering wildlife 
habitat, curbing the production of surplus commodi- 
ties, and providing income support for farmers. 

An estimated 101 million acres of highly erodible crop- 
land are eligible for CRP enrollment. Most of this crop- 
land is located in the Corn Belt, Northern Plains, 
Southern Plains, and Mountain regions. Eligible acre- 
age is further concentrated within these regions. Enroll- 
ment in the CRP may not exceed 25 percent of the 
cropland in any county unless a waiver is requested by 

county officials. This limitation effectively reduces 
CRP-eligible cropland to 70 million acres (fig. 10). If 
the Secretary of Agriculture determines that exceeding 
this limit will not seriously depress the county's farm 
supply and service sector, up to 35 percent of the coun- 
ty's cropland may be enrolled. 

The CRP provides landowners with a means of retiring 
highly erodible cropland to meet the conservation com- 
pliance provision. In turn, conservation compliance re- 
sults in a more cost-effective CRP because farmers who 
would be subject to compliance should be willing to 
accept lower rental payments for retiring their highly 
erodible cropland. Finally, a portion of the land retired 
under CRP may remain in retirement after the 10-year 
contract period because it will be subject to conserva- 
tion compliance if it is returned to crop production in 
the future. 

The CRP also works in conjunction with the annual 
acreage reduction program (ARP) to control the pro- 
duction of surplus crops. The ARP requires farmers to 
set aside a certain proportion of their land as a condition 
for receiving deficiency payments. Annual adjustments in 
the ARP levels permit the Secretary to control USDA pro- 
gram expenditures. As CRP acreage increases, the need to 
set aside cropland on an annual basis decreases. 
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Following the eighth signup period in February 1989, 
about 30.6 million acres had been enrolled in the CRP, 
representing nearly 300,000 farmer contracts. Most of 
this enrollment was in the Northern and Southern 
Plains and the Mountain States (fig. 11). Since 1986, 
average annual CRP rental rates received by farmers 
have increased from $42 per acre for the first signup to 
over $51 per acre for the eighth signup. The per acre 
rental rate for all 30.6 million acres averages $48.70. 

Erosion reductions generated by CRP enrollment have 
steadily declined with each signup because of changes 
in the land withdrawn from production. After the initial 
signup, erosion declined by an annual average of 27 
tons per acre. By the eighth signup, average annual ero- 
sion reductions had fallen to 14 tons per acre. 

Retirement of land via the CRP will provide participat- 
ing farmers with a dependable 10-year stream of income 
in the form of USDA rental payments. Expenditures for 
rental payments may reach an annual maximum of $2.5 
billion from 1990 through 1995 if the full 45 million 
acres of cropland are retired. After 1995, total expendi- 
tures for rental payments decline as land initially en- 
rolled begins to leave the program. 

As the amount of land used for crop production declines 
as a result of CRP, stocks of surplus commodities may 
decline and market prices may rise. For a 45-million-acre 
CRP, the present value of the total additional farm in- 

come over the 1986-99 period resulting from increased 
commodity prices is $9-$20 billion. Those who plant trees 
on their CRP acres will also derive future income from 
the sale of forest products. Conversion of 3.5 million 
acres of cropland to tree production should increase the 
wealth of landowners by $4-$5 billion. 

As land is retired through the CRP and total crop pro- 
duction declines, total crop production costs will also 
probably decline. Other costs will probably rise, be- 
cause the farmer must pay for at least 50 percent of 
cover establishment costs and must maintain the cover 
for the duration of the CRP contract. Average per acre 
production costs increase as fixed costs for items such 
as machinery and land must be spread over a smaller 
cropland base. Average production costs may also in- 
crease if farmers increase the use of fertilizers and pesti- 
cides to promote greater yields from their non-CRP 
cropland. 

Over its full life, the CRP will cost the Federal Govern- 
ment an estimated $21.5-$22.8 billion for rental pay- 
ments, corn bonus payments, cover crop establishment 
cost sharing, and technical assistance. These costs are 
partially offset by an estimated $16-$20 billion reduc- 
tion in Commodity Credit Corporation (CCC) 
payments to farmers. However, estimates of the reduc- 
tions in CCC payments resulting from the CRP are 
highly sensitive to assumptions concerning the levels of 

Figure 11 
Conservation reserve program enrollment by farm production region, February 1989 
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30.59 million acres enrollment through February 1989 
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supply control programs that would have existed if the 
CRP had not been implemented. If one assumes that 
traditional supply control programs would have 
expanded in the absence of the CRP, CCC cost savings 
would be significantly less. 

Conservation Compliance 

Conservation compliance will require U.S. farmers to 
obtain an approved soil conservation plan for their 
highly erodible cropland by January 1, 1990, and fully 
implement the plan by January 1, 1995. Failure to com- 
ply causes producers to lose eligibility for USDA pro- 
gram benefits for their entire farming operation during 
the year(s) not in compliance. Affected USDA program 
benefits include price support loans, purchases, and 
payments for program crops; Federal crop insurance; 
disaster payments; farm storage facility loans; payments 
for storage of CCC-owned commodities; and new loans 
made, insured, or granted by the Farmers Home 
Administration. 

The primary objective of conservation compliance is to 
reduce erosion on highly erodible cropland by requiring 
that recipients of USDA program benefits use farming 
systems consistent with soil conservation. The provision 
has the potential to alter the methods which farmers 
use to farm their highly erodible cropland and, thus, 
may affect farm income. 

Conservation plans for fields designated as highly erod- 
ible are to be jointly developed by the farmer and the 
local conservation district. Initial rules (established in 
June 1986) required plans that would reduce erosion 
rates to the soil loss tolerance level or T-value. The T- 
value (IT) is defined as the maximum rate of erosion 
under which a high level of crop production can be 
maintained indefinitely. For example, the T-value for 71 
percent of the Nation's cropland is 5 tons per acre per 
year. Erosion above the T-value reduces the productivity 
of the soil. In cases where the IT level of control would 
cause economic hardship, a less demanding plan that 
would achieve soil erosion of 2T or less may be used. 
Due to complaints that the initial rules would be too 
costly for farmers, the standards were changed to allow 
a range of alternative conservation systems contained in 
Soil Conservation Service (SCS) field office technical 
guides. These alternative systems do not necessarily re- 
duce erosion to the IT or 2T levels, but they have been 
judged to be technically and economically feasible for 
local areas. 

According to the 1982 National Resources Inventory, 
about 118 million acres of cropland are classified as 
highly erodible under conservation compliance rules. 
About 35 million of these acres already complied with 
existing cropping practices. As much as another 40 mil- 

lion acres that would have been subject to compliance 
may be enrolled in the CRP. Thus, at least 43 million 
acres of cropland will still require new treatment under 
the conservation compliance provision (about 10 per- 
cent of U.S. cropland). However, when a field consists 
of one-third highly erodible land or 50 acres of highly 
erodible land, whichever is less, the entire field is con- 
sidered highly erodible. Thus, considerably more than 
43 miUion acres may be affected. Nearly 30 percent of 
this land will be located in the Corn Belt region. The 
Southern Plains, Mountain States, and Northern Plains 
regions will also contain large amounts of cropland sub- 
ject to treatment under conservation compliance. 

Farmers with highly erodible fields not already in comph- 
ance must decide by 1990 whether to place their cropland 
in the CRP, incur the cost of implementing an approved 
conservation plan to be completed by 1995, thus retaining 
eligibility for USDA program benefits, or continue farm- 
ing as they have, thus avoiding the implementation costs 
of a conservation plan while forgoing USDA program 
benefit eligibility. To make this decision, farmers must 
weigh the relative costs and benefits of each alternative. 

Placing land into the CRP might be attractive to some 
farmers, but it is not a universal solution to conserva- 
tion compliance. Under current rules, total enrollment 
in the CRP is hmited to 40-45 million acres and is lim- 
ited to no more than 25 percent of a county's cropland. 
Any land enrolled in the CRP will become subject to 
conservation compliance again after the 10-year CRP 
contract expires. Farmers who cannot or do not enroll 
their highly erodible acreage in the CRP will, as a re- 
sult, have to choose between implementing an approved 
conservation plan by 1995 or forgoing USDA program 
benefits. Their decision will be based upon a compari- 
son of the amount of USDA program benefits they re- 
ceive and the costs of reducing erosion. 

Reductions in erosion generally can be achieved by 
modifying existing management systems either by alter- 
ing crop rotations, changing tillage methods, imple- 
menting mechanical control practices, or employing 
combinations of these methods. The difference between 
the net returns associated with existing and modified 
management systems determines the cost of achieving 
erosion reduction. Factors which contribute to the cost 
of erosion reduction include yield reductions in main- 
tained crop rotations, loss of revenue from adoption of 
alternative lower valued rotations, and increased operat- 
ing costs from installation and maintenance of mechan- 
ical control practices. 

Cost savings from adoption of less intensive tillage 
practices and avoidance of longrun erosion-induced 
yield declines may mitigate the cost of erosion reduc- 
tion. For some highly productive farms, these mitigat- 
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ing factors may more than offset revenue losses due to 
yield declines, resulting in an increase in net farm re- 
turns due to conservation. If the farmer's cost for im- 
plementing an approved conservation plan on highly 
erodible acreage exceeds the value of USDA program 
benefits received for all of the acreage, then the farmer 
would probably forgo program payments, if the remain- 
ing farm income is sufficient to sustain the farm busi- 
ness. If the farmer's USDA program benefits exceed the 
cost of an approved conservation plan for the highly 
erodible acreage, however, the farmer would probably 
implement the plan to preserve eUgibility to receive 
those benefits. 

The effects of conservation compliance on the farm sec- 
tor are difficult to estimate, because compliance rules 
have been eased from the strict IT conservation plan 
standard to allow conservation systems contained in 
ses field office technical guides. Considerable variabil- 
ity will probably exist in the selection of conservation 
systems due to differences in State conservationists and 
soil and water conservation committee decisions. How- 
ever, because the field office technical guide systems 
must be economically feasible, changes in farm produc- 
tion, production costs, and net returns to the farm sec- 
tor will probably not be great. 

Sodbuster 

The sodbuster provision requires that farmers who con- 
vert highly erodible land to production of agricultural 
commodities must implement an approved conservation 
plan or forfeit their eligibility for USDA program bene- 
fits on their entire farming operation. Affected benefits 
are the same as under the conservation compliance pro- 
vision. Conservation compliance appUes to highly erod- 
ible land already in crop production, but the sodbuster 
provision relates to highly erodible land currently in na- 
tive vegetation that may be brought into production. 

The sodbuster provision requires conservation plans that 
will maintain erosion at or below the IT level. This re- 
quirement provides a strong disincentive for farmers to 
extend production to highly erodible land to increase their 
USDA program payments. The sodbuster provision took 
effect with passage of the Food Security Act of 1985. 

About 227 million acres of land with potential for con- 
version to cropland are subject to the sodbuster provi- 
sion. Because of farm economic conditions which have 
existed since sodbuster became effective in late 1985, 
few farmers have converted highly erodible land to 
cropland and thus relatively few violations have been 
recorded. Higher future commodity prices, however, 
could provide farmers with greater incentives to expand 
production to areas not currently cropped. As commod- 

ity prices increase, however, Government deficiency pay- 
ments decrease, reducing most of the current penalty 
associated with sodbusting. Thus, the sodbuster provi- 
sion may not achieve environmental goals during peri- 
ods of high commodity prices. 

Through February 1989, only 494 producers had been de- 
termined ineligible for program benefits because of sod- 
buster violations. More of these producers (135) were in 
Iowa than elsewhere. Most of the violations have been 
appealed. Of 367 appeals received through February 1989, 
315 producers won relief through a USDA appeals pro- 
cess. Only 19 did not, while 33 were still pending. 

Swampbuster 

The swampbuster provision is contained in the wetland 
conservation subtitle of the Food Security Act of 1985. 
Swampbuster denies USDA program benefits to farmers 
who convert wetlands for the production of agricultural 
commodities after 1985. Like the sodbuster provision, 
the same USDA program benefits are affected for a 
farmer's entire farming operation. Of the 8 miUion wet- 
land acres converted to other uses between 1955 and 
1975, 87 percent was converted for agricultural uses. In 
their natural state, wetlands provide numerous environ- 
mental benefits including wildhfe and waterfowl 
habitat. 

Of an estimated 78 million acres of US. wetlands re- 
maining, only 17 million acres are suitable for conver- 
sion to cropland. Swampbuster will probably be effec- 
tive in preventing conversion of about 6 million of these 
acres that depend heavily on USDA program payments. 
If commodity prices rise and deficiency payments be- 
come less important, farmers would be less concerned 
about losing eiigibihty for USDA program benefits as a 
result of swampbusting. 

Through February 1989, only 345 farmers had been de- 
termined ineligible for program benefits because of 
swampbuster violations. Most of these farmers (222) 
were in Minnesota, and most of the violations have 
been or are under appeal. Of 337 appeals received 
through February 1989, 206 cases had the original de- 
termination overturned. Only 71 appeals were not ap- 
proved, and 60 are still pending. A total of 4,524 com- 
menced determinations have been requested by farmers. 
In these cases, a farmer seeks an exemption on a wet- 
land conversion which may have begun before the effec- 
tive date of swampbuster enforcement. Of these, 2,032 
have been approved, 379 have not been approved, and 
2,113 are still pending. Wetlands that were cropped in 
at least 2 of the years between 1981 and 1985 may be 
enrolled in the CRP beginning with the eighth signup 
(February 1989). 
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Federal Income Tax Policy 
Ron L. Durst* 

Federal tax policies affect investment and production 
decisions in agriculture through the effect of taxes on 
the relative prices of the various inputs used in farming, 
and their effect on the level at which various sources of 
farm income are taxed. Tax policies may change the 
level of output by altering the input mix or by increas- 
ing or decreasing the quantity of resources committed 
to farming. Tax policies also affect the organization of 
resources by favoring one form of business organization 
over other forms. 

The magnitude of these tax policy effects on agriculture 
and their importance compared with commodity, credit, 
and other Government programs and poHcies is uncer- 
tain. However, tax policies have been recognized as 
playing a role in the changes that have occurred within 
the sector throughout the 1970's and early 1980's. 

Pre-1986 Policies 

The Federal income tax system throughout the 1970's 
and early 1980's contained relatively high marginal tax 
rates and numerous exclusions, deductions, and credits 
that gave taxpayers both the incentive and the opportu- 
nity to shelter income from taxation. Both farmers and 
non far m investors exploited those special income tax 
rules applicable to agricultural investments. For farmers 
and nonfarm investors alike, taxes frequently played a 
major role in their decisions concerning investment, 
production, financing, marketing, and the organiza- 
tional structure of their farm operations. 

investments in farming that had little to do with their 
long-term profitability in terms of farm income, but a 
lot to do with using the current tax benefits to offset 
income unrelated to farming. The net result was an in- 
crease in production of most agricultural products, but 
especially hvestock and perennial crops such as citrus, 
almonds, grapes, avocados, and pistachios. 

The magnitude of these tax-motivated investments in 
farming is uncertain. However, farm tax losses were 
prevalent throughout the period suggesting that the 
amount was not insignificant. From the early 1970's to 
the early 1980's, the number of farm sole proprietor- 
ships reporting losses for tax purposes increased from 
about one-third to two-thirds of all farm sole propri- 
etors, with a net loss in some years exceeding $10 bil- 
Hon. Most farm partnerships also reported losses for 
tax purposes. Thus, billions of dollars in nonfarm in- 
come were sheltered from taxes. 

Investment 

Incentives for investment in depreciable capital 
promoted purchases of farm machinery and equipment 
and the construction of certain farm structures. Acceler- 
ated depreciation in combination with the investment 
tax credit offered extremely low tax rates for investment 
in most types of depreciable farm capital. Nearly 20 
percent of net investment in agricultural equipment over 
a 30-year period beginning in 1956 has been attributed 
to favorable tax policies for investment in depreciable 
capital. 

Special income tax rules applicable to agriculture in- 
cluded the use of cash accounting rules, the current de- 
ductibiUty of capital costs, and capital gains treatment 
of income from assets for which costs may have been 
deducted as a business operating expense. These provi- 
sions frequently provided current tax benefits that 
greatly exceeded any future tax liabilities associated with 
the investment. Tax provisions encouraged additional 

* The author is an economist in the Agriculture and Rural Econ- 
omy Division, Economic Research Service, U.S. Department of 
Agriculture. 

Land 

Land received more favorable tax treatment than many 
other investments, affecting land ownership and land 
values. Carrying costs, such as nominal interest 
expenses and property taxes, were deductible when in- 
curred. In contrast, the appreciation in the value of 
land was taxed at a favorable capital gains rate and de- 
ferred until the land was sold. The optimistic expecta- 
tions regarding appreciation in land values that existed 
during the 1970's made an investment in land seem an 
excellent opportunity to shelter current income in ex- 
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change for appreciation taxed at very favorable rates at 
some point in the future. Incentives for land invest- 
ments were greater for those in higher tax brackets, 
those who borrowed to buy land, and those who held 
their land for long periods before resale. The result was 
higher land values, greater concentration of landowner- 
ship, greater debt loads and risk for landowners, and a 
less active land market. 

Conservation and Resource Use 

For over 30 years, farmers were allowed to claim imme- 
diate tax deductions for certain types of soil and water 
conservation expenditures. Farmers' decisions with re- 
gard to soil and water conservation and management 
were frequently based more on the tax savings associ- 
ated with such expenditures than on the conservation 
benefits. Farmers have also been allowed to claim im- 
mediate tax deductions for most expenditures on land 
clearing and land improvements. The immediate deduct- 
ibility of land-clearing expenses, in combination with 
the generally favorable tax treatment of land, encour- 
aged the conversion of wetlands and other land into 
cropland. Deductible expenditures on land improve- 
ments such as drainage and preparations for irrigation 
also often led to more intensive use of land that 
resulted in increased soil erosion. 

Organizational Structure 

The number of farm corporations more than doubled 
from 25,677 in 1969 to 56,839 in 1982. Several factors 
may have contributed to this increase, and Federal tax 
policies were undoubtedly significant. Corporate income 
and individual income are subject to different tax rates. 
Throughout the 1970*s and early 1980's, corporate rates 
were generally lower and less progressive than individual 
tax rates. Various fringe benefits, such as life and 
health insurance, pension and profit sharing plans, and 
even housing, could be provided by the corporation and 
deducted as a business expense. In most cases, these 
benefits were also excluded from the employees' 
income. Similar benefits provided by farms operated as 
sole proprietorships or partnerships were generally not 
deductible or deductible in lesser amounts. Thus, Fed- 
eral tax policies encouraged farmers to incorporate to 
reduce their tax liabihty. 

The tax savings available by operating as a farm corpo- 
ration could be paid to the owners either as dividends 
or wages, could be retained in the business, or could be 
used to expand the farm operation. Since retained earn- 
ings might be subject to an additional tax, and divi- 
dends and wages would result in additional Federal in- 
dividual income tax liability, the tax savings from 
incorporating were frequently reinvested in the opera- 
tion. Thus, Federal tax policies not only encouraged 

farmers to incorporate, they also encouraged the use of 
the tax savings from incorporation to expand the farm 
operation. 

The Tax Reform Act of 1986 

The Federal income tax system that existed before the 
Tax Reform Act of 1986 contained more than 100 provi- 
sions for economic incentives or tax relief to various 
groups of taxpayers. Taxpayers used the numerous de- 
ductions, exclusions, and credits available under the 
prereform income tax system to greatly reduce and in 
some cases ehminate their tax liabihty. Thus, taxpayers 
with similar economic incomes frequently faced very 
different tax burdens. 

By 1985, dissatisfaction with the Federal tax code led to 
a series of proposed overhauls to provide a more effi- 
cient, equitable, and simpler tax system. These propos- 
als prompted a national debate on tax policy which 
eventually led to the enactment of the Tax Reform Act 
of 1986. 

The Tax Reform Act of 1986 was the most comprehen- 
sive overhaul of the Federal income tax system in over 
30 years. The act substantially reduced marginal tax 
rates and broadened the income tax base by eliminating 
many of the exclusions, deductions, and credits that 
had been introduced into the tax code over the years. 
Agriculture, like other sectors of the economy, was 
affected by the changes in many of these special 
provisions. 

The effect of the Tax Reform Act on an individual 
farmer's tax liabihty depends on a number of factors 
including the type and size of the operation. For many 
farmers, the tax burden will be lower or about the 
same, because lower marginal tax rates and the larger 
standard deduction and personal exemption offset the 
loss of various tax benefits. However, those farmers 
who had received substantial benefit from the invest- 
ment tax credit and the capital gains exclusion will 
probably face higher taxes. 

An analysis of the effects of the Tax Reform Act esti- 
mated that aggregate Federal income tax habilities for 
farm sole proprietors should decline slightly. That anal- 
ysis also suggested that the act shifted the tax burden 
from those farmers with the lowest farm business re- 
ceipts toward those with the highest farm business 
receipts (fig. 12). 

Investment 

Although the Tax Reform Act of 1986 has important 
effects on farm tax liabilities, the effects that the act 
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Figure 12 

Distribution of Federal income taxes for farm sole proprietors by size of farm business receipts 
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had on investment, production, and management deci- 
sions by both farmers and nonfarm investors in farming 
are of greater significance. The act changed a number 
of tax provisions that have a major influence on such 
decisions. These new provisions include limits on the 
ability to use cash accounting to prepay expenses, repeal 
of the capital gains exclusion, and new requirements to 
capitalize some development expenditures. New limits 
on a taxpayer's ability to deduct passive farm losses 
against other income is another important change. 
These changes will increase tax and compliance costs 
for many farmers, but they should also greatly reduce 
the incentive for tax shelter investments by nonfarm 
investors in orchard and vineyard development and vari- 
ous livestock operations. 

Tax reform also reduced incentives for investment in 
depreciable capital. The investment tax credit was elimi- 
nated, while depreciation deductions were made less 
favorable by extending the recovery period for most as- 
sets. These changes should result in reduced investments 
in farm machinery, equipment, and some structures. 

Debt Financing and Restructuring 

The Tax Reform Act reduced the incentive for high- 
income individuals to make debt-financed purchases of 
farmland. Although nominal business interest expenses 
remain fully deductible, lower marginal tax rates, the 

repeal of preferential treatment for long-term capital 
gains, and limits on the deductibility of farm losses 
against other nonfarm income have eliminated many of 
the tax benefits of highly leveraged investments in farm- 
land by high-income investors. 

The act also reduced inconsistencies with various credit 
policies. Tax policies had previously discouraged farm- 
ers' participation in debt-restructuring programs. Many 
farmers who had debts discharged either through a 
debt-restructuring program or by turning over the prop- 
erty to the lender were liable for taxes based on the dif- 
ference between the amount of the debt written off and 
their original cost or other basis in the property. Under 
the new law, "qualifying farm debt" discharged or writ- 
ten down by an unrelated lender will not be treated as 
income. This change removed a major barrier to the 
success of debt-restructuring programs for some 
farmers. 

Conservation and Resource Use 

The 1986 Act restricted or eliminated many of the spe- 
cial tax benefits that adversely affected conservation 
efforts. Soil and water conservation expenses now are 
deductible only if they are consistent with a conserva- 
tion plan approved by USDA or a comparable State 
agency. Deductions for land-clearing expenditures were 
completely repealed. The act discourages the conversion 
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of wetland or highly erodible land into cropland by 
treating any gain on the sale of such land as ordinary 
income and any loss as a long-term capital loss. Tax 
policies are now more neutral with respect to land use 
and conservation. 

Organizational Structure 

For the first time in the history of the Federal income 
tax, the top corporate tax rate at 34 percent exceeds the 
top individual tax rate of 28 percent. This new rate 
structure, combined with new restrictions on fringe ben- 
efits available to corporations and the strengthening of 
the tax imposed upon liquidation of the corporation, 
has reduced the tax advantages of operating as a farm 
corporation. This levehng of the playing field should 
dampen growth in farm corporations. 

Summary 

The tax policies that existed throughout the 1970's and 
early 1980's encouraged increased investment in the ag- 
ricultural sector by both farmers and nonfarm investors, 
often for reasons that had more to do with reducing tax 
Uability than the profitabihty of the farm operation as 
an economic unit. This increased investment led to 
higher land prices, increased production of many agri- 
cultural products, and downward pressure on commod- 
ity prices. 

The Tax Reform Act of 1986 clearly shifted the role of 
tax policy in agriculture. Substantially reduced marginal 
tax rates and investment incentives and new restrictions 
on the use of farm tax losses to offset other income 
have reduced the importance of Federal income taxes in 
investment, production, and financing decisions by 
both farmers and nonfarm investors. Future decisions 
to invest in agriculture will be based more on economic 
returns and less on tax benefits. For some farm com- 
modities, investment and production may decline and 
product prices may rise. 
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Farm Credit Conditions and Policy 
Douglas G. Duncan* 

The fortunes of farms and the credit institutions serving 
them are closely interwoven through credit markets that 
provide the financial capital for the farm sector. Farm- 
ers depend on agricultural credit institutions for the 
debt-financed portion of input purchases. Agricultural 
production requires the use of short-term inputs (1-3 
years, such as seed and fertilizer), intermediate inputs 
(3-10 years, such as machinery and livestock), and 
long-term inputs (such as land). These inputs are pur- 
chased with a combination of equity and debt capital. 
Financial capital is also required for improving 
efficiency, through replacement or addition of machin- 
ery, and expansion of operations, through purchasing 
land or buildings, according to the farmer's assessment 
of expected profitability. Demand for credit will vary 
accordingly. 

Financial institutions meet farmers' credit demands by 
serving as intermediaries for the funds of depositors. 
Lenders survive and prosper according to the perform- 
ance of assets, including farm loans, in which they in- 
vest deposited funds.   Agricultural lenders must assess 
the performance potential of the individual farmer and 
of the overall farm sector when making their lending 
decisions.   The effect of Government policy is an impor- 
tant factor in the sector's performance potential.   Al- 
though lenders play an essentially passive role as credit 
suppliers, they can encourage or discourage borrowing 
by farmers according to the terms of credit supplied. 

Changes in either demand or supply can affect both 
farmers and agricultural lenders. Easy credit terms 
based on an overly optimistic assessment of farm in- 
come prospects can cause problems for both borrowers 
and lenders. Falling incomes impair farmers' ability to 
repay loans, which in turn weakens lender performance. 
Such a scenario leads to reduced debt by farmers and 
credit extension by lenders. 

* The author is an agricultural economist in the Agriculture and 
Rural Economy Division, Economic Research Service, U.S. Depart- 
ment of Agriculture. 

The history of the agricultural credit system over the 
last two decades illustrates how this relationship be- 
tween farm borrowers, who demand credit, and agricul- 
tural lenders, who supply credit, plays out under 
different farm and credit conditions. The 1970's saw 
unprecedented growth and prosperity for the farm sec- 
tor. Farm income was high, fueling growth in land val- 
ues. The economic conditions created a confidence in 
the future of the sector that encouraged growth in agri- 
cultural borrowing, which allowed farmers and agricul- 
tural lenders alike to benefit from the good times. 

When the high expectations for the farm sector proved 
unsustainable and the farm recession of the early and 
mid-1980's hit, the financial condition of both farmer 
borrowers and agricultural lenders declined. The deteri- 
oration of farm financial performance was followed 
closely by problems among farm lenders. Subsequently, 
debt levels declined substantially as both farmers and 
their lenders adjusted to the new conditions. More re- 
cently, conditions within the farm sector have improved. 
However, as a legacy of the farm recession, both bor- 
rowers and lenders are adopting a more cautious ap- 
proach to credit use and availability. 

Agricultural Credit Use Grows 

Total U.S. farm debt has grown steadily since World 
War II. Before the 1970's, total farm debt doubled 
about every 10 years. During the 1970*s, however, farm- 
ers expanded their debt levels threefold from $53 biUion 
in 1970 to $179 billion in 1980 (fig. 13). By 1983, nomi- 
nal farm debt (excluding household debt) was almost 
400 percent above the level in 1970 (160 percent in real 
terms). The aggressive debt expansion was a reaction to 
several factors. A surge in exports in the first half of 
the decade boosted farm income. Projections of contin- 
ued relative food scarcity combined with high current 
incomes raised farmer expectations for profitability. 
Low real interest rates in concert with high income ex- 
pectations encouraged farmers to bid up land prices. 
Debt per acre of farmland increased from $44 in 1970 
to $188 in 1983. 
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Figure 13 
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Agricultural lenders, sharing farmers' positive expecta- 
tions about farm incomes, expanded credit extension to 
farmers by relying heavily on appreciating land values 
as collateral for increased borrowing. The three largest 
groups of lenders to farmers, the Farm Credit System (a 
quasi-governmental lender), individuals, and commer- 
cial banks, accounted for over 80 percent of the credit 
provided to farmers through the early 1980's (fig. 14).' 
The Farmers Home Administration (FmHA), a Govern- 
ment lender of last resort to farmers, had played a rela- 
tively minor role in the total farm credit picture until 
the 1980's. All lender groups increased their loan vol- 
ume to farmers during 1975-83, but growth rates for 
FmHA and the Farm Credit System exceeded those for 
the other groups (fig. 15). Lenders accommodated the 
expansion by altering the basis of their lending 
decisions. 

A simple traditional method used to value an asset, 
land for instance, is to divide its annual profit potential 
by the rate of interest. Land prices in the late 1970's 
exceeded values computed in this manner in many in- 
stances. In fact, farmers computed land prices by dis- 
counting annual income and including capital apprecia- 
tion. Thus, even if a farmer's annual income was 

insufficient to qualify for a land purchase, the farmer 
might borrow against currently owned land to qualify 
for the purchase. The gain to be made on a future sale 
of the land at higher prices might more than offset 
near-term shortfalls. 

This profitability scenario relied on constantly increas- 
ing land prices. Lenders had traditionally used repay- 
ment capacity as one measure for evaluating loan 
applications.2 Then lenders shifted to basing more of 
their decision upon collateral, in most cases land. The 
lenders essentially shared the farmers' optimism about 
continued growth in agricultural land values and built 
those assumptions into their loan decisions. This 
change encouraged the expansion of farm debt that 
peaked in 1983 at $193 billion (excluding household 
debt). 

Credit's Role in Farm Structure Changes 

The growth in credit played an important role in the 
structural change of the farming sector into the 1980's. 
Farmers had been making greater use of readily avail- 
able, low-cost credit to acquire both productive assets, 

' The Farm Credit System is a borrower-owned cooperative which 
acquires the funds it lends by selling securities which have "agency 
status."   This status implies a Government guarantee against default, 
thus making the system "quasi-governmental." 

Repayment capacity = Net farm income -I- Depreciation 
Withdrawals for family living and other purposes. 
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Figure 14 
Individuals, commercial banks, and the Farm Credit System hold most farm debt 
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Figure 15 
Farmers Home Administration and Farm Credit System expanded credit 
more than did other lender groups 
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such as land and machinery, and production inputs, 
such as fertiUzer and farm chemicals. Debt grew faster 
than equity. The average debt/asset ratio stood at 7.3 
percent in 1945, peaked at 22.2 percent in 1985, then 
decHned to 18 percent in 1988. 

Borrowers' primary objective was to buy land. Other 
debt also increased to finance production on the ac- 
quired property. This trend is consistent with the ob- 
served decline in the proportion of farmers who were 
full tenants during the post-World War II period. As 
expected, younger producers were relatively more in- 
debted as they attempted to increase their size of opera- 
tion and degree of ownership. 

The use of debt is directly correlated to farm size as 
measured by gross farm sales. Farms with $500,000 or 
more in sales had an average debt/asset ratio of 36 per- 
cent in 1987, while those with less than $10,000 in sales 
had a ratio of 14 percent. Farms which sold in excess of 
$100,000 were 13.7 percent of all farms, yet carried over 
63 percent of total farm sector debt. The 1.3 percent of 
farms selling in excess of $500,000 carried 23.1 percent 
of the total sector debt. 

The greater use of debt by larger farms is not necessar- 
ily a shift to higher business risk. If increases in debt 
are accompanied by realistic expectations about the true 
income potential from farming and enhance the effi- 
ciency of the farm, higher debt can reduce overall farm 
riskiness. However, debt used for more speculative pur- 
poses, such as the purchase of land for potential capital 
gains, proved more damaging. Government credit agen- 
cies followed policies that resulted in assisting or en- 
couraging the speculation, which ironically caused a 
second round of Government spending when borrowers 
and lenders suffered severe financial stress in the mid- 
1980*s. 

The Onset of Farm Sector Financial Stress 

The prosperity of the farm sector quickly soured in the 
1980's as several developments came together to alter 
conditions for both farmers and their lenders. Efforts 
to bring accelerating inflation under control in the early 
1980's significantly raised real interest rates.^ Increased 
real interest rates combined with high debt levels trans- 
lated into increased operating costs through higher in- 
terest expense and thus reduced net farm income. The 
value of the dollar increased as foreign investors bought 
dollars to make high-yielding, safe investments in the 
United States. The increased value of the dollar made 
U.S. agricultural exports more expensive, reducing ex- 

^ The real interest rate is the nominal rate less the expected rate 
of inflation. 

port levels and, therefore, farm income. The higher cost 
of importing from the United States encouraged foreign 
production, which further reduced demand for U.S. 
agricultural products. High real interest rates also made 
it more difficult for developing countries to repay their 
debts, so they also cut back on purchases of US. farm 
products. Together, these factors resulted in dechning 
net farm incomes and an abrupt drop in land values, 
reducing the collateral land value below the outstanding 
balance of many loans. 

By January 1, 1985, 4.6 percent of U.S. farmers were 
technically insolvent, and another 5 percent had debt/ 
asset ratios of 70-100 percent. Nearly 30 percent of 
U.S. farms were in serious financial difficulties, with 
debt/asset ratios above the critical 40-percent mark. 

Financial problems among lending institutions mirrored 
farm financial stress as the decline in both real net farm 
income and land values reduced farmers' repayment 
capacity. Because both real farm income and land val- 
ues declined substantially, the effect on lending institu- 
tions was particularly severe. Delinquent farm loans 
rose from $4.2 billion in 1980 (2.5 percent of total 
loans) to $23.1 biUion in 1986 (14.9 percent of total 
loans). Total loan losses peaked at $3.8 biUion in 1986. 

Rates of return on both equity and assets fell for com- 
mercial banks specializing in farm finance. Agricultural 
banks accounted for about half of all commercial bank 
closures in 1985 and 1986, Farm Credit System loan 
loss reserves were inadequate to deal with actual loan 
losses. In early 1986, the Farm Credit System 
announced an operating loss for 1985, the first such 
loss since the system was established during the 1930's 
depression. Not until the third quarter of 1987 did the 
Farm Credit System report a positive income. Nearly 
one-third of all FmHA farm loans and one-quarter of 
the outstanding principal of such loans were delinquent 
in 1986 and 1987. 

Faced with growing loan delinquency rates, increasing 
loan write-offs, and rising legal foreclosures, agricul- 
tural lenders adopted more conservative loan policies, 
shifting back to a greater reliance on repayment capac- 
ity rather than anticipated land appreciation as a basis 
for making loans. To minimize their losses, lenders also 
negotiated with farm borrowers to restructure outstand- 
ing debt so there was a realistic possibility payments 
could be met. By 1988, farm debt had dechned by $53 
billion. Half of the decline in debt took place in the 
Farm Credit System portfolio. 

Agricultural Lenders' Recovery 

Agricultural lenders have generally recovered from the 
financial stress of the early and mid-1980's. Several ma- 
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jor changes in the agricultural lenders' operating envi- 
ronment have occurred as a result of the 1980's farm 
financial experience. 

Bank Loan Performance 

Commercial banks with a heavy commitment to agricul- 
tural lending were hard hit by the farm sector down- 
turn. From 1983 through 1988, 289 agricultural banks 
failed.^ As of mid-1988, an additional 63 agricultural 
banks were classified as weak, down from 197 at the 
peak in June 1986.^ 

Legislative and regulatory initiatives during the 1980's 
affected commercial banks generally and agricultural 
banks specifically. The Depository Institutions Deregu- 
lation and Monetary Control Act of 1980, the most im- 
portant legislation affecting banks, phased out deposit 
interest rate ceilings (Regulation Q). Removing this reg- 
ulation increased competition for funds and raised ex- 
plicit deposit costs. Competition after deregulation af- 
fected even the previously relatively isolated agricultural 
banks, adding to the stress created by the downturn in 
farming. 

Several regulatory changes were made to assist agricul- 
tural banks in particular during the farm financial cri- 
sis. A policy of capital forbearance was instituted so 
that banks meeting certain conditions could continue to 
operate with capital levels below normal regulatory min- 
imums. The Federal Reserve's seasonal borrowing privi- 
lege program was enhanced to assist agricultural banks. 
Accounting procedures were changed so that renegoti- 
ated loans did not erode bank capital, although income 
was forgone. Loan writeoffs, which previously had to 
be absorbed in the year they occurred, were extended 
over 7 years for qualifying banks. 

Farm Credit System Loan Performance 

The Farm Credit System (FCS) pursued an aggressive 
loan strategy in the 1970's and early 1980's. FCS used 
average cost pricing in setting loan rates which, in a 
period of rising nominal interest rates, gave them a tem- 
porary price advantage over lenders pricing at marginal 
cost of funds. Thus, the FCS portfolio expanded both 
in absolute terms and in market share as their low rates 
attracted farmer borrowers. FCS agricultural loans rose 
from $11.7 billion in 1970 to $64.5 billion in 1982. 

The fortunes of the FCS were reversed with the fall of 
inflation and nominal interest rates, the rise in real in- 
terest rates, and the deterioration of farm borrower re- 

"* A bank is considered an agricultural bank if it holds a higher 
proportion of farm loans than the unweighted ratio of agricultural 
loans to total loans among all commercial banks. 

^ A bank is classified as weak if total nonperforming loans (in 
arrears more than 90 days) exceed total capital. 

payment capacity. Average cost pricing compounded 
problems of declining credit quality by making FCS 
loan rates no longer competitive for the best quality 
borrowers. 

A decline in loan portfolio performance brought the 
FCS to the brink of insolvency and stimulated legisla- 
tion designed to restore the system, the Agricultural 
Credit Act of 1987. The act provided for an assistance 
corporation through which a line of credit was made 
available to assist in the recapitalization of FCS. The 
act also initiated a series of steps for streamlining the 
system's organization and reducing operating costs. 
These and other provisions are still being implemented. 
The act also included the machinery for the creation of 
a secondary market for qualifying agricultural real es- 
tate and rural housing loans. The Federal Agricultural 
Mortgage Corporation, "Farmer Mac," is intended to 
provide an additional liquidity and risk management 
tool to agricultural lenders, and increase capital avail- 
ability for farmers by allowing lenders to sell some 
loans, thereby reducing their risk exposure and increas- 
ing funds available to lend. 

Insurance Company Loan Performance 

Life insurance companies have traditionally provided a 
small share of total agricultural lending and have dealt 
almost exclusively in real estate. This small market 
share did not prevent them from experiencing the same 
decline in performance as other lenders, however. Dur- 
ing the 1980's, the Hfe insurance market share has fluc- 
tuated between 6 percent and 7 percent. Delinquencies 
as a percentage of total loans have been higher than for 
either agricultural banks or FCS and were at 13.3 per- 
cent in mid-1988, down from a peak of 19.9 percent in 
June 1986. 

Farmers Home Administration Loan Performance 

The FmHA has steadily and substantially expanded its 
market share over the past two decades. Its market share 
has risen from 5.9 percent ($2.9 billion) in 1970 to 16.4 
percent ($22.8 billion) in 1988. FmHA's position is unique 
in that it is an explicitly Government agent and thus has 
goals not intended to maximize profits. 

The original policy objective of FmHA was to provide 
temporary credit assistance to farmers with potential to 
succeed in private credit markets. With the onset of the 
farm recession in the early 1980's, the number of prob- 
lem loans increased and substantial public concern 
arose over the effects of potential FmHA foreclosures 
on the farm sector. FmHA was encouraged to use for- 
bearance so that land prices would not be depressed 
further. Regulatory and legislative actions were taken to 
keep farmers who had problem loans on the farm. 
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These actions included the enactment of a multistage 
"borrower rights" package. The agency also moved to- 
ward loan guarantees versus direct lending to strengthen 
the FmHA loan portfolio. 

Farm Credit into the Next Decade 

Near-term prospects for farm credit availability look 
good, especially for low-risk borrowers. Lenders in gen- 
eral have excess lending capacity. But, agricultural bor- 
rowers can expect lenders to have cautious loan policies 
in which cash-fíow is of primary importance. 

Agricultural bank profitability has risen, as have bank 
capital levels. Agricultural bank failures are down. Bank 
loan/deposit ratios are rising slightly but remain quite low, 
reflecting the capacity for a significant increase in lending 
if credit quality merits it and demand is strong. 

The FCS lending position has improved. Its most recent 
financial report indicated a return to profitability, albeit 
with a large contribution from transferring some loss 
reserves back into income. Consolidation within the 
system's components is not yet complete, thus some 
operating cost reductions may yet be realized. Also, out- 
standing high-cost obligations are being refinanced at 
lower rates to cut interest expenses. FCS leadership has 
expressed an intention to recapture lost market share, 
which bodes well for increased competition among 
lenders and relatively lower rates for borrowers. 

Insurance companies will probably continue to be cau- 
tious and very credit-quality conscious. They are still 
reducing inventories of properties acquired through 
foreclosures, and delinquencies are still quite high al- 
though declining. Their market share is traditionally 
small, but they will probably compete vigorously for 
high-quality real estate loans. 

FmHA lending authority remains basically unchanged 
for the next year. However, more than any other lender, 
FmHA lending activity will depend upon legislative ac- 
tion. The agency will probably continue to move away 
from direct loans toward guaranteed loans. 

Lending Climate More Cautious 

Lenders will probably adopt more cautious lending poli- 
cies that place more emphasis on creditworthiness. 
Careful evaluation of cash-flow potential will be bal- 
anced against collateral value in making lending 
decisions. Industry efforts to standardize financial 
statements will probably contribute to a better under- 
standing of borrower characteristics by both borrower 
and lender. The introduction of the "Farmer Mac" sec- 
ondary loan market should improve credit availability to 

farmer borrowers by increasing lender liquidity and risk 
management options. 

Changes in the structure of agriculture during the farm 
financial crisis have reduced the uniqueness of agricul- 
ture as a user of credit. A more dualistic structure with 
larger commercial farming operations (still largely 
family-owned) and smaller "Ufe-style" farms supported 
by some off-farm income means more and more bor- 
rowers are similar to any reasonably sized business or to 
the household borrower. The move to standardize finan- 
cial statements will also reduce the unique character of 
farmers as borrowers. 

The events of the 1980's have made the agricultural 
credit system more like other providers of credit. Finan- 
cial markets are more efficient, and agriculture now will 
compete for funds in a more national rate environment. 
Lenders will probably have fewer opportunities to 
achieve "excess" returns, as occasionally happened in 
the more isolated markets of the past. 

Risks the Future Holds 

Several developments may create some surprises. A 
near-term repeat of the drought of 1988 could damage 
prospects for some lenders. Lenders, particularly agri- 
cultural banks, stood by borrowers during the recent 
drought. While the trend for most lenders is toward 
improved loan portfolio quality, a second year of 
drought could significantly alter banks' ability to show 
forbearance. 

Agriculture also may see another land boom similar to 
that of the 1970's. As producers were discovering how 
far land prices and farm income could fall in the mid- 
1980's, they also saw the degree to which the Govern- 
ment was willing to intervene in markets, both foreign 
and domestic, to restore farm incomes. Farmer confi- 
dence in strong Government support when events turn 
against them, current low stocks of some commodities, 
and strong current farm income could raise farmer ex- 
pectations of good economic times and begin a new 
round of land acquisition. 

Lenders are in a position to satisfy a significant expan- 
sion in credit demand by farmers. They, too, have seen 
evidence of Government's wilhngness to provide assis- 
tance in times of poor performance, which could in 
turn increase lenders' willingness to extend credit to 
their full capacity. 

Two additional factors affecting specific lenders may 
contribute to aggressive lending behavior and another 
land boom; the flat-rate deposit insurance premiums to 
banks and the agency status of Farm Credit System se- 
curities. Because deposit insurance is not based on risk- 
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iness of bank loans, lenders may be more aggressive. ment, ground water contamination, and the assignment 
Explicit Government backing of FCS securities allows of liability in actions against environmental standards 
the FCS to obtain loanable funds at lower rates than its violations. To protect themselves, some lenders are con- 
competitors and reduces the incentive for management sidering, or have incorporated, clauses covering those 
to control operating costs. issues ¡^ jo^n contracts. An increased likelihood of 

Longer term issues of concern include legal ramifica- S"^"''^ '""'"^ '''*"'' ''^'^^ availability to 
tions of such issues as pesticide residues, waste manage- 
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Agricultural Technology Developments 
John McClelland* 

Technology affects the structure and performance of 
agriculture and continues to be a force driving increased 
agricultural productivity. Mechanization, chemical in- 
puts, and hybrid seed technology are examples of devel- 
opments that have changed the face of American agri- 
culture. As we enter the Í990's, we find ourselves on 
the verge of another major technological revolution that 
could transform agriculture in ways we cannot yet imag- 
ine. Genetically altered plants that produce their own 
fertilizers and insecticides and are disease resistant 
could make agricultural chemicals a thing of the past. 
Genetically engineered animals that produce more meat 
with less fat using less feed could significantly reduce 
the cost and improve the quality of our dietary protein. 
Genetically altered cows could become the pharmaceuti- 
cal factories of the future by producing compounds that 
now are difficult and prohibitively expensive to produce 
by conventional means. Biotechnology is and will con- 
tinue to be a principal force in the new agricultural 
technology of the 21st century. 

Although most products of the biotechnology revolu- 
tion have not reached the market as rapidly as many 
observers had anticipated, two animal growth hormones 
may become available to farmers in the next 1-3 years. 
Bovine growth hormone (bGH) and porcine growth 
hormone (pGH) are not likely to severely disrupt the 
structure of livestock and dairy production. However, 
they are hkely to reinforce other trends and forces that 
are already promoting greater productivity and 
increased efficiency. They will also probably encourage 
the trend toward fewer and larger commercial producers 
in the U.S. livestock sector. 

Animal products provide U.S. farmers half of their to- 
tal revenue derived from farming activities. About two- 
thirds of all farms are defined as livestock enterprises, 
meaning they derive more than half of their income 
from the sale of hvestock products. Within the last 40 
years, the livestock industry has undergone tremendous 

* The author is an agricultural economist in the Resources and 
Technology Division, Economic Research Service, U.S. Department of 
Agriculture. 

technical change resulting in increases in both produc- 
tivity and product quality. Though great progress has 
been made, technical change in animal agriculture has 
traditionally been viewed as gradual. Critics of growth 
hormones have asserted that the introduction of this 
technology will threaten the economic survival of small 
dairy and livestock producers because they will not be 
able to adjust to the major changes predicted by some 
initial studies. 

Growth Hormones: What Are They? 

Growth hormones, or somatotropins, are proteins pro- 
duced naturally in the pituitary gland of many animals, 
including humans. In an effort to treat human dwarf- 
ism, scientists learned that injection of human growth 
hormone could stimulate the growth process. Initial 
studies with animals confirmed that injections of 
growth hormone would cause animals to grow faster, 
but research was stymied because the hormone was in 
hmited supply and was expensive. The advent of recom- 
binant DNA (rDNA) technology made it possible to 
produce large quantities of pure growth hormone at a 
comparatively low cost. Once this rDNA-derived hor- 
mone was available to animal scientists, the number of 
experiments on the effects of growth hormone on sev- 
eral hvestock species increased rapidly. The hormone 
works by "repartitioning" nutrients from fat tissue pro- 
duction to meat or milk production. Although many 
species could eventually benefit from commercial apph- 
cations of growth hormones, the most promising results 
to date have been achieved with dairy cattle and hogs. 

Initial scientific studies showed extremely large increases 
in milk production from dairy cows, but further testing 
has suggested that onfarm gains will probably be mod- 
est. One early study with dairy cows found yield in- 
creases of as much as 40 percent, but this study was 
conducted with 18 animals for only 188 days and did 
not involve an entire lactation. Subsequent studies have 
produced 10- to 30-percent increases in milk yield per 
lactation under controlled conditions. Most experts 
agree that onfarm yield increases are more hkely to be 
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in the 10- to 20-percent range for the latter part of the 
lactation with an overall 6- to 12-percent increase on an 
annual basis. 

Experimental trials of growth hormones in hog produc- 
tion indicate the potential for gains in animal growth 
rates, more efficient feed conversion, and an increased 
ratio of lean meat to fat. Hogs given daily injections of 
pGH have shown 10- to 25-percent increases in feed 
efficiency and 10- to 20-percent increases in growth 
rates. Again, farmers will probably not achieve results 
at the upper end of the scale because onfarm produc- 
tion conditions will not mirror the controlled experi- 
mental conditions of scientific trials. 

A farmer adopting a growth-hormone strategy would 
probably not see gains as great as in experimental set- 
tings. Even such modest increases, however, would take 
several years to achieve through the breeding programs 
traditionally used to increase animal yields. For exam- 
ple, dairy yields have increased at an annual average 
rate of 2-3 percent. Achieving 12-percent increases im- 
plies that gains from 3-6 years of conventional breeding 
can be achieved in a matter of weeks. Thus, the growth 
hormones represent an advancement in animal produc- 
tion technology that improves growth rates and feed 
efficiency. 

The economic decision farmers must make regarding 
the adoption of growth hormone goes beyond direct 
yield considerations. Growth hormones themselves 
are an added expense. To achieve some of the yield in- 
crease, high protein supplements are necessary which 
can increase feed costs, and administering the growth 
hormone requires additional labor. The added labor 
costs will have to be recovered through increased pro- 
ductivity and reductions in other inputs. Researchers at 
Cornell University have recently reported success with a 
sustained release injection for bOH that would substan- 
tially reduce the costs of hormone administration. 

One of the main arguments expressing the concerns of 
some farmers and farm groups is that growth hormones 
will help large farmers more than small farmers, and 
that as a result, small producers of meat and dairy 
products will be forced out of business. Because the 
trend toward larger farms will probably continue, po- 
tential new technologies will be implicated as the cause 
by mere association. A new technology can lead to 
larger farms in three ways: 

•   A new technology may favor large operations if it 
can be purchased only in large units. New, larger 
tractors and other machinery may require a mini- 
mum acreage to justify the substantial investment. 
Growth hormones do not fit this description. If 
anything, they allow the same or more milk and 
meat production with fewer animals. 

Any successful new technology will favor produc- 
ers who adopt it first, and one might expect that 
larger producers would be the first to do so. But, 
the evidence on who adopts new technologies first 
is mixed. Some studies have shown that the larg- 
est producers are somewhat averse to risk, and 
often wait and see if a new technology proves 
effective. 

Growth hormones increase milk production per 
cow and meat output per animal. Those farmers 
who use hormones and remain in business will 
probably continue to use their full production ca- 
pacity, and thus their annual milk and meat pro- 
duction will rise. By this measure, the technology 
will increase farm size, but this outcome does not 
equate with harming small farms. 

Effects of bGH on the Dairy Sector 

Under current dairy policy, 1989 purchases of surplus 
dairy products probably reached about 8.9 billion 
pounds, roughly the same as in 1988. With greater milk 
production per cow from bGH, fewer cows will be 
needed to produce the same quantity of milk. However, 
if prices were allowed to adjust, a 16.5-percent decrease 
in price would be required to absorb a 14-biUion pound 
(10-percent) increase in the quantity of milk produced. 
The number of cows in production will depend on the 
level of dairy price supports and Government purchases 
of surplus milk. According to ERS estimates, cow num- 
bers would drop with bGH use from a current 10.5 mil- 
Hon to 9.1 million by 1996 if the support price were 
$8.60 per hundredweight. Cow numbers would increase 
with bGH use if a support price of $11,10 remains 
through 1996. Cow numbers would decline without 
bGH use unless support prices remain at $11.60 per 
hundredweight, but the decHne is greater with bGH use. 
The current price support is $10.60. The clear trend of 
increasing productivity in the U.S. dairy herd will re- 
quire fewer cows. Use of bGH would accelerate that 
trend and put downward pressure on dairy support 
prices. 

Changes in consumer demand for dairy products would 
probably not mitigate the effect of increased milk pro- 
duction. No factors have been identified that are likely 
to change consumer demand for fluid milk as supplies 
increase. The scientific literature reports no measurable 
change in the quality of milk produced by dairy cows 
treated with bGH; there will simply be more milk per 
cow. USDA estimates Government purchases will reach 
31 billion pounds by 1996 if support prices remain at 
$11.10 per hundredweight. If prices fall to $8.60 per 
hundredweight. Government purchases would be less 
than 2 billion pounds. With changes in consumer de- 
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Table 8—Selected milk production data, by region, 1987 

Item Appalachian 
States 

Corn 
Belt 

North- 
east 

Pacific 
States Southeast Southern 

Plains 
Upper 

Midwest 

Head 

Average herd size 74 54 57 322 

Hundredweight 

388 128 49 

Production per cow 127 129 143 168 122 131 135 

Dollars/hundredweight 

Net returns 
Feed costs 
Hay costs 
Marketing 
Capital replacement 
Gross value of production 

2.62 
3.55 

.69 

.59 
1.45 

13.47 

1.48 
3.69 

.61 

.60 
1.78 

12.41 

2.00 
2.95 

64 
.77 

1.74 
12.90 

2.38 
2.74 
2.15 

.42 

.67 
11.65 

3.62 
4.86 

.59 

.85 
1.19 

15.61 

2.97 
3.97 
1.56 

.72 

.96 
13.70 

1.56 
2.76 

.94 

.55 
1.97 

12.10 

Total economic cost 11.62 12.39 12.01 10.22 13.16 12.01 11.83 

mand unlikely, the problem will remain one of supply 
management. Significant changes in U.S. dairy policy 
toward more flexible market-based pricing with an eas- 
ing of marketing restrictions and fewer cows will proba- 
bly reduce the number of dairy farms operating. But, 
which producers will be most likely to survive? 

Selected costs of producing dairy products for farms in 
different regions of the country help illustrate the rela- 
tionship between farm size and efficiency (table 8). The 
Pacific region has the highest average annual produc- 
tion per cow at 16,800 pounds and the second largest 
average herd size of any region with 322 cows per herd. 
The next most productive regions are the Northeast and 
upper Midwest with average annual production per cow 
of 14,300 pounds and 13,500 pounds. These yields are 
achieved on farms with an average of 50-60 cows. The 
Pacific region has a cost advantage of $1.36 per hun- 
dredweight, about 14 percent, over the upper Midwest, 
suggesting some scale economies between these two re- 
gions. The least productive herds are located in the 
Southeast where annual production is 12,200 pounds 
per cow, but where herd size averages 388 cows, the 
largest of any region. 

Many of the cost components in dairy production gen- 
erally reflect the availability of inputs and climatic dif- 
ferences among geographic regions. For example, feed 
concentrate costs are $2.74 per hundredweight of pro- 
duction in the Pacific region but $4.86 per hundred- 
weight of production in the Southeast region. Hay costs 
are $2.15 in the Pacific and $0.59 per hundredweight of 
production in the Southeast. Producers in the Pacific 
region feed large quantities of alfalfa which grows par- 
ticularly well in the region. Dairy farmers in the South- 
east feed poorer forage and more concentrates. High 

capital replacement costs in the regions to the north, in 
part, reflect the need for winter housing of the animals. 
Another major explanation for the differences in net 
returns among regions can be found in the gross value 
of milk produced. The Southeast has a gross value per 
hundredweight nearly $2 higher than the next highest 
value region, and more than $4 above that of the Pa- 
cific region. Gross values reflect the benefits of Govern- 
ment price support and Federal milk marketing order 
policies, and are based on regional production costs. 
Farm size does not appear to be the dominant factor in 
determining these costs. Thus, the argument that large- 
scale producers are using a set of technologies and prac- 
tices that give them a cost advantage over smaller pro- 
ducers in dairy production is difficult to fully support. 
There is, however, some evidence that large-scale, 
management-intensive producers in the Pacific region 
do have a cost advantage over other regions. 

Effects of pGH on the Hog Sector 

Recent change in the U.S. hog sector has been toward 
larger farms and more intensive management. Several 
vertically integrated firms have entered the industry. En- 
try of these firms indicates economies of scale in hog 
production. Table 9 lists selected costs and returns for 
five sizes of farrow-to-finish hog operations. Despite 
individual examples of excellent management and high 
profitabiUty among all sizes of farms, cost of produc- 
tion data indicate the experience of an average farm of 
a certain size. Because management is so vital to the 
successful application of growth hormone technology, 
farmers' abilities and decisions will determine their 
profits. 
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Table 9—Selected hog farrow-to-finish production data by farm size, North Central and Southeast, 1987 

Cost 
Head per farm 

140 300 650                   1,600 3,000 10,000 

Pounds/hundredweight 

Grain 
Protein 

355.30 
80.60 

353.60 
80.40 

353.30                345.80 
85.70                  85.00 

DoHars/hundredwelght 

348.20 
79.00 

336.60 
77.60 

Marketing 
Capital replacement 
Net returns 
Total economic cost per cwt 

.56 
8.62 

-1.37 
52.73 

.41 
8.10 
5.15 

46.31 

.41                      .23 
7.01                    7.16 
7.44                    8.11 

43.77                   43.12 

.23 
6.03 

10.59 
40.62 

.32 
5.05 

12,83 
38.32 

The data clearly show that larger farms are, on average, 
more efficient than smaller farms. Farmers with 140 
head require 6 percent more grain per hundredweight 
produced than do farmers with 10,000 head. Larger 
farmers also require less protein supplement per hun- 
dredweight of production, and marketing costs are as 
httle as half those of smaller producers. Capital 
replacement per hundredweight of production is also 
substantially lower for larger farms. Even a midsized 
farmer with 650 head has a capital replacement cost of 
$7.01, or $1.62 less per hundredweight of production 
than a 140-head farm. Returns to management and risk 
follow the same pattern, with a 10,000-head farm aver- 
aging $14.20 more per hundredweight than a 140-head 
farm. These data indicate that the current package of 
management-intensive technologies and practices being 
used by large-scale hog farmers is significantly more 
cost efficient than the technologies and practices of 
small farmers on average. Growth hormone technology 
may not be scale biased, but it will be introduced into 
an economic environment that favors large, management- 
intensive production units. 

Changes in the relative numbers of large versus small 
producers will ultimately depend on who adopts the 
technology first, fhe innovators will receive the greatest 
benefits. Use of pGH could accelerate and enhance the 
trend toward larger scale, management-intensive farms 
and vertical integration in the hog sector. However, 
growth hormone technology is not responsible for this 
trend, nor is it the only technology, present or future, 
that will continue to move the industry in this direction. 

Concentration of production by fewer farms will proba- 
bly not increase prices because these larger farms will 
produce at a lower cost per unit. Competition will re- 
main strong among the remaining firms because others 
will enter the industry if excess profits are present. 

Growth Hormones and Other Species 
Experiments with growth hormone on other commercial 
livestock species have not produced encouraging results. 

A few studies have administered growth hormone in 
lambs, chickens, or beef cattle. Much of the work with 
lambs has involved the group of repartitioning agents 
called beta-agonists. Poultry researchers have had disap- 
pointing results with all repartitioning agents. Research 
in poultry will probably go toward direct genetic engi- 
neering, without an effective repartitioning agent. 

Beef producers have several anabolic steroids that are 
approved for use and have been an integral part of beef 
production for many years. At least one study used 
bOH in beef cattle. The results of this study were en- 
couraging in that there was a marked increase in feed 
efficiency and growth rate, similar to those found in 
hogs. However, the production of beef is a much more 
complicated process than with other species, because it 
involves a long period of time on the range, followed 
by 6 months of feeding on a feed lot. Both price and 
effectiveness will determine how well a growth hormone 
will compete with currently available growth promot- 
ants in the beef industry. 

Consumer Benefits 

Consumers should benefit from the introduction of ani- 
mal growth hormones. As with other new technologies, 
growth hormones will reduce the per unit cost of produc- 
ing agricultural products. These cost savings should trans- 
late into lower prices for these products. The price of 
dairy products will also be determined by Government 
policy, but there will probably be pressure to lower milk 
prices from $1 to $2 per hundredweight, with or without 
bGH adoption. Adoption of bGH will probably hasten 
price declines, thus increasing consumer benefits. 

Changes in the quality of pork from animals treated 
with pGH could help consumers both economically and 
from a health perspective. Studies have shown that pork 
from pGH-treated animals is leaner than meat from 
comparable untreated animals. If the technology is ac- 
cepted by consumers and there is a perception that 
leaner pork is preferable to other meat products, de- 
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mand for pork and pork products would increase. In- 
creased demand would, in turn, help pork producers. 
Therefore, pGH could both lower costs of production 
and increase demand for leaner pork products. 
Although foretelling price movements is difficult, leaner 
pork will probably be available at slightly lower prices. 

International Competitiveness 

Three countries—the Soviet Union, South Africa, and 
Czechoslovakia—have approved bGH for use in milk 
production. These countries may be trying to meet do- 
mestic demands, but their approval of bGH could sig- 
nificantly increase world supplies. The Soviet Union 
currently has 42 million head of dairy cattle with an- 
nual production at 233.2 billion pounds. A 10-percent 
increase in Soviet production would be almost 16 per- 
cent of current US. production, a substantial quantity 
of milk by any standard. While the European Commu- 
nity is considering banning the technology, some East- 
ern European countries welcome the opportunity to be- 
come self-sufficient in dairy production. As agricultural 
production in those countries becomes less state- 
controlled, more productive, and more market-oriented, 
they might become the new suppliers of low-cost dairy 
products to the world market. 

can farmers. Although the growth hormones hold great 
potential for improving hog and dairy production, they 
are not likely to reshape either of those industries. 
Growth hormones will probably enhance changes that 
result from other forces at work. 

The livestock industry is changing rapidly; dairy and 
hog farms are getting larger. Many of the forces behind 
this change are a product of exploitation of current 
technology, such as breeding and herd improvement 
programs. As markets develop, new forms of business 
organization, like vertical integration, may also advance 
the tendency toward larger farms. Because the industry 
is dynamic and affected by many forces and because of 
the nature of the technology, growth hormones alone 
will probably not cause major changes in the structure 
and performance of the industry. Changes that growth 
hormone technology brings to the dairy and hog indus- 
tries will complement or hasten other changes already 
underway. 

For additional reading . . . 

Fallert, R., T. McGuckin, C. Betts, and G. Bruner. bST 
and the Dairy Industry: A National, Regional, and 
Farm-Level Analysis. AER-579. U.S. Dept. Agr., Econ. 
Res. Serv., Oct. 1987. 

Conclusions 

Animal growth hormones are the products of a technol- 
ogy that will probably soon become available to Ameri- 

Kuchler, R, and J. McClelland. Issues Raised by New 
Agricultural Technologies: Livestock Growth 
Hormones. AER-608. U.S. Dept. Agr., Econ. Res. 
Serv., Apr. 1989. 
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Macroeconomic Performance and Policies 
John Kitchen and Ralph Monaco* 

Farms operate in an economic environment largely de- 
termined by forces beyond the control of the farmer or 
even the agricultural sector as a whole.   Foreign and do- 
mestic economic policies concerning exchange rates, 
interest and tax rates, and levels of Government spend- 
ing help to determine agricultural prices, the volume of 
exports, and, ultimately, the profitability and strength 
of farms. Because a high percentage of farm income is 
from off-farm sources, macroeconomic policy that af- 
fects nonfarm rural industries and employment can af- 
fect the welfare of individual farms. 

Agriculture and the Rural Economy 
in the Macroeconomy 

Agriculture directly represents a small part of the rural 
economy and an even smaller part of the US. macro- 
economy. Manufacturing is a much more important 
component of rural production, income, and employ- 
ment than farming and mining. In the 1980's, farm 
businesses accounted for slightly more than 2 percent of 
total output as measured by the gross national product 
(GNP), and agricultural employment has been slightly 
less than 3 percent of total U.S. civilian employment. In 
the rural economy, farming accounted for about 5 per- 
cent of employment and income, manufacturing less 
than 25 percent, trade industries about 16 percent, and 
mining 3 percent. 

The health of the agricultural and rural economy—and 
hence the farm—is affected by international macroeco- 
nomic developments and relationships. The U.S. farm 
and rural economies, because of their production and 
market characteristics, are somewhat more sensitive to 
macroeconomic and international economic forces that 
affect international trade than are other sectors of the 
economy. For example, agriculture plays a larger direct 
role in international trade than in the general economy. 
Agricultural products have accounted for nearly 17 per- 
cent of the value of U.S. merchandise exports in this 
decade. 

* The authors are economists in the Agriculture and Rural Econ- 
omy Division, Economic Research Service, U.S. Department of 
Agriculture. 

The incomes of the United States and foreign countries 
and the rate at which the U.S. dollar can be converted 
into foreign currencies (exchange rates) are particularly 
important in determining the level of demand for agri- 
cultural and rural production. Exports from farming 
and other rural industries increase as foreign incomes 
rise and as the exchange value of the dollar falls. Also, 
as U.S. income rises, domestic demand for agricultural 
and rural products increases, and agricultural and rural 
employment rises. 

Macroeconomic Policies 

The Federal Government influences overall economic 
activity through its macroeconomic policies. These poli- 
cies are intended to promote growth in income and pro- 
duction, while keeping prices stable and unemployment 
low. But because their goals focus on the general econ- 
omy, macroeconomic policies often have unintended 
and potentially harmful effects on agriculture and the 
rural economy. 

Macroeconomic policies are typically separated into two 
types: policies that involve spending, taxation, and 
other Federal budget issues {fiscal policies) and policies 
that directly affect interest rates, money, and credit 
flows in financial markets (monetary policies). 

Fiscal Policies 

The Government directly affects economic activity 
through its spending and tax activities. As Government 
spending increases, so do production and income. One 
measure of the direct effect is Government's share of all 
spending in the U.S. economy. In the 1980's, Federal, 
State, and local government purchases averaged about 
20 percent of the goods and services produced each 
year. Federal Government purchases have averaged 
about 8-9 percent of gross national product (GNP). 
(Government purchases of goods and services do not 
include transfer payments, which are a large part of the 
total budget. Total Federal budget spending averaged 
about 24 percent of GNP in the 1980's.) Government 
can also target spending at specific industries or sectors, 
such as with Federal agricultural policies. 
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Tax policies change economic behavior by inducing 
changes in spending and in production levels and pat- 
terns. As income taxes increase, the income available 
for personal use dechnes, and consumer spending and 
output tend to shrink. Furthermore, grov^th of tax reve- 
nues slows when the growth of output and income con- 
tracts. Taxes or tax benefits can also be directed at spe- 
cific producers and sectors to either slow or enhance 
production. For example, accelerated depreciation 
schedules that reduce the tax burden for agricultural 
producers have, at times, promoted agricultural produc- 
tion and investment. 

Since 1982, Federal expenditures have exceeded tax reve- 
nues. The resulting deficits have forced the Federal Gov- 
ernment to borrow from private sources through finan- 
cial markets. While economists debate the deficits' net 
effect, they agree the deficits were initially associated 
with strong real economic growth, rising imports, his- 
torically high interest rates, and a high exchange value 
of the dollar. Over the longer term, these deficits accu- 
mulate into a large public debt. Increasing debt suggests 
higher Federal debt service payments and either higher 
taxes or a lower level of Federal Government spending 
as a share of GNP to reduce the budget deficit. 

Monetary Policies 

The Federal Reserve Board initiates monetary policy to 
control the supply of money to the private sector by 
regulating bank reserve requirements, conducting open 
market purchases and sales of Government securities, 
and adjusting the discount rate charged to banks that 
borrow from the Federal Reserve. The Federal Reserve 
largely operates independently of the Federal Govern- 
ment, although it was created by Congress and its gov- 
ernors and chairman are appointed by the President. 

The Federal Reserve periodically reviews the 
performance of the economy, paying particular atten- 
tion to interest rates, exchange rates, and money and 
credit flows. Based on its assessment of the current and 
expected performance of the economy, the Federal Re- 
serve adjusts growth in money and credit to promote 
high employment and stable prices. If pursuing this 
goal requires an expansionary policy—that is, taking 
steps to lower interest rates, increase loans, and acceler- 
ate the growth of production—the Federal Reserve can 
purchase Federal Government securities in an open- 
market operation. That purchase would increase the 
funds available for lending in the financial system. If 
the economy is expanding too rapidly and inflation is 
threatening, the Federal Reserve would try to reduce 
money and credit available to the economy. To imple- 
ment such a restrictive policy, the Federal Reserve could 
sell Federal Government securities, reducing the funds 
in the system that are available for lending. 

Implementing monetary policy is complicated by inter- 
national constraints. World markets, particularly finan- 
cial markets, have become increasingly integrated, and 
international trade and financial flows and exchange 
rates react to various monetary policies of the United 
States and other countries. 

The combination of monetary and fiscal policies, that 
is, the policy mix, is also important. For example, in 
the early 1980's, the poHcy mix combined a restrictive 
monetary policy with rising Federal budget deficits. 
This mix raised both interest rates and the exchange 
value of the dollar. 

Macroeconomic Policy Effects on Agriculture 

With expansionary monetary pohcy, real interest rates 
(adjusted for inflation) and the exchange value of the 
dollar fall. Economic activity accelerates and the de- 
mand for agricultural products rises, both from domes- 
tic and international sources. Higher demand and lower 
real interest rates tend to drive up commodity prices, 
and real revenues for commodity producers increase. 
The fall in real interest rates reduces credit costs. 
Higher revenues and lower costs together increase real 
farm income, which increases input use and returns on 
machinery and farmland. As a result, farmers tend to 
increase production. This scenario generally describes 
the economic situation in the mid- to late-1970's. 

Between 1973 and 1980, real prices received by farmers 
rose nearly 40 percent. Machinery use rose 10 percent, 
and fertilizer use rose nearly 30 percent. Farmland val- 
ues increased 15 percent per year on average. At the 
same time, banks* real prime interest rate averaged just 
over 1 percent, and the exchange value of the dollar, 
though fairly stable between 1973 and 1976, fell about 
17 percent between 1976 and 1980. 

However, expansionary monetary policy and economic 
growth are usually associated with higher inflation, 
which drives up costs of inputs purchased outside the 
agriculture sector. Inflation rose during the 1970's. For 
example, average production costs in agriculture nearly 
doubled between 1973 and 1980, even though much of 
that increase can be attributed to energy costs which 
more than tripled over the period. Furthermore, 
although agriculture might initially benefit from expan- 
sionary monetary policies and the upward pressure on 
prices, experience suggests that efforts to stop inflation 
cause severe negative effects on agriculture. 

Because macroeconomic policies are oriented toward the 
entire economy by design, the Federal Reserve, as it did 
in the early Í980*s, sometimes implements a restrictive 
monetary policy to fight inflation, even though that 
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policy initially hurts agriculture and other primary com- 
modity sectors. Under a restrictive monetary policy, real 
interest rates and the exchange value of the dollar rise, 
commodity prices fall, the domestic economy slows, 
and foreign and domestic demand slackens. In the early 
1980's, higher interest rates increased interest expenses. 
Real farm income, returns to assets, input use, and 
farmland values fell. 

Expansionary fiscal policy together with expansionary 
monetary poUcy could initially benefit agriculture and 
the rural economy. Economic activity and income 
would expand, thus promoting demand for agricultural 
and rural production. Monetary accommodation (in 
which the Federal Reserve provides sufficient funds to 
the banking system to meet increased demand for 
money) would hold down real interest rates and the ex- 
change value of the dollar as it did in the late 1970's. A 
switch to a different mix of restrictive monetary policy 
and expansionary fiscal pohcy, as in the early 1980's, 
would raise real interest rates and the exchange value of 
the dollar and would tend to reduce commodity prices 
and increase interest costs. Such negative effects would 
offset and probably dominate any initial benefits the 
farm sector might receive from the increased economic 
activity associated with deficit spending under an ex- 
pansionary fiscal policy. 

We have a reasonable understanding of the shortrun 
effects of macroeconomic policy on agriculture, but our 
understanding of the effects of these policies over 
longer periods is less certain. For example, expansion- 
ary monetary policy could have substantial shortrun 
benefits but, in the long run, could reduce income and 
employment in the rural economy and the macroecon- 
omy and hurt agriculture because of higher inflation 
and the policies used to fight it. A policy mix of deficit 
spending with restrictive monetary policy initially drives 
up real interest rates and the exchange value of the dol- 
lar, increasing imports and reducing exports. In the long 
run, however, a large trade deficit creates expectations 
of a falling dollar and an improving trade balance. 
These examples illustrate the difficulty of measuring 
long-term effects of macroeconomic policy. Whether 
agriculture and the rural economy appear to be made 
better or worse off because of a particular macroeco- 
nomic policy (or poHcy mix) depends on how long the 
full effects of the policy take to reveal themselves and 
what period is used in assessing costs and benefits. 

The Outlook 

The two dominant features of the macroeconomy in the 
1980*s were the large trade and Federal budget deficits. 
With the exchange value of the dollar rising nearly 50 
percent between 1982 and early 1985, real net exports 
fell from $26 billion in 1982 to -$108 billion in 1985. 

(Real net exports are exports of goods and services less 
imports of goods and services measured in billions of 
1982 dollars.) At the same time, the annual Federal 
budget deficit rose from $128 billion in fiscal year 1982 
to $221 billion in fiscal year 1986. 

International meetings in late 1985 signalled a readiness 
of major developed nations to help bring down the high 
value of the dollar by altering their domestic monetary 
and fiscal poHcies. At the same time, the passage of the 
Gramm-Rudman-Hollings deficit reduction act in 1985 
showed the consensus of U.S. pohcymakers to attempt 
to bring down the Federal deficit. 

The increased willingness to deal with these imbalances 
has met with some success since 1985. By the beginning 
of 1988, the value of the dollar had fallen nearly 50 
percent, roughly back to the 1980 level. The real net 
export deficit began improving in mid-1986. From its 
record high of $152 billion in the third quarter of 1986, 
the real net export deficit fell to about $65 billion by 
the third quarter of 1989. The Federal budget deficit 
also improved, falling to an estimated $155 billion for 
fiscal year 1988 from $221 billion in fiscal year 1986. 

Since mid-1988, however, improvements in both the 
Federal budget and trade deficits seem to have slowed. 
The sHde in the value of the dollar essentially stopped 
at the end of 1987, and the real net export deficit slid 
only another $25 biUion through the third quarter of 
1989. The Federal deficit for fiscal year 1989 was about 
$152 billion, only slightly lower than in fiscal year 
1988. Although the fundamental forces driving the 
economy are probably aimed at correcting these large 
imbalances, progress will probably slow. Macroeco- 
nomic pohcies over the next several years will probably 
be aimed at an orderly unwinding of both problems. 

This orderly unwinding will probably be compHcated by 
the fact that the economy performed well enough in 
1987 and 1988 to raise manufacturing plant capacity 
utihzation and lower unemployment rates to levels not 
seen in over a decade. Higher inflation typically has 
been associated with higher levels of capacity utilization 
and low unemployment rates. These considerations 
force policymakers to more seriously consider the ef- 
fects of their actions on inflation than they did when 
the economy was not so close to full capacity. For ex- 
ample, monetary pohcy actions taken in the second half 
of 1988 and early 1989 were aimed at heading off infla- 
tion (by increasing interest rates), but those actions also 
probably helped drive up the value of the dollar, which 
may have contributed to the stalling of improvements in 
the trade deficit. 

Attempts to reduce the Federal budget deficit will cause 
offsetting effects. DecHning Federal purchases will ini- 
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tially tend to slow the economy and disposable income 
growth. However, a decHning Federal deficit should re- 
duce upward pressure on real interest rates, allowing 
them to fall. Lx)wer real interest rates could stimulate 
investment spending, offsetting some of the downward 
pressure from reduced Federal purchases. Lower real 
interest rates also should put upward pressure on com- 
modity prices and land values, and downward pressure 
on the value of the dollar. From this perspective, the 
agricultural sector will probably benefit from a smaller 
Federal deficit. FaUing interest rates reduce costs, higher 
commodity prices increase returns, and the weaker dol- 
lar should improve agricultural competitiveness in world 
markets. Domestic demand could rise more slowly, but 
this effect is probably small in relation to the benefits. 

Most of these effects, however, depend on future mone- 
tary policy. If monetary policy remains relatively tight 
to head off inflation as the Federal deficit falls, real 
interest rates may not fall and the economy may not 
reaUze the benefits that would accompany faUing real 
rates. Agriculture could then face slow growth in reve- 
nues and income without the benefit of lower interest 

costs, higher commodity prices, and enhanced interna- 
tional competitiveness. 

But, there are also dangers in a monetary policy that is 
too expansionary. Pushing real interest rates too low 
and allowing the value of the dollar to fall too quickly 
and too far could put substantial upward pressure on 
prices. An inflationary spiral might result. Although 
agriculture might initially benefit from such a spiral, 
the early 1980's experience with policies stopping infla- 
tion suggests that agriculture lands harder in the long 
run than many other sectors. 

The experience of the last few years suggests that the 
Federal Reserve has had some success at running a mid- 
dle course. Barring some unusual occurrence, such as 
another substantial oil price increase, the Federal Re- 
serve will most likely maintain its middle course over 
the next few years. With the expected gradual decline in 
the Federal budget deficit and the middle course for 
monetary policy, agriculture and the rural economy 
should benefit from a more stable macroeconomic 
environment. 
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Exports and the Farm Sector 
Richard M. Kennedy* 

Agricultural exports are an outlet for a large share of 
U.S. agricultural production, making them crucially 
important to the financial condition of the US. farm 
sector. Exports represented about 18 percent of gross 
cash farm income in 1988, but the figure has ranged 
from 14 to 24 percent in the 1980's. U.S. crop exports 
in recent years have accounted for 25-40 percent of to- 
tal crop area (table 10). Some crops are especially de- 
pendent on exports. For example, wheat exports often 
equal 50 percent of total wheat production and 
exceeded 75 percent in both 1987 and 1988 (table 11). 

The swing from rapid growth in U.S. agricultural ex- 
ports in the 1970's to a sharp contraction in 1982-86 
dramatically changed the financial conditions of U.S. 
farmers. Farmers growing heavily exported commodities 
such as wheat, corn, soybeans, cotton, and rice bene- 
fited financially more than other farmers during the 
upswing. But, they also suffered more financial stress 
during the downswing. The extent to which U.S. agri- 
culture competes successfully on world markets inevita- 
bly affects conditions in the sector itself. That success 
depends in part on how each country chooses to com- 
pete as defined by its trade policy. 

Domestic agricultural policy may lean in two opposite 
directions in attempting to achieve its objectives. Policy 
may tilt toward government intervention in domestic 
markets to produce results different from those the mar- 
ket would otherwise yield. Or, policy may minimize in- 
tervention and emphasize the achievement of more effi- 
cient, freer domestic markets, while accepting the 
results that markets bring. Governments that intervene 
heavily in domestic markets generally intervene exten- 
sively in international markets through trade policy. 

Domestic agricultural policies in nearly all countries 
increasingly involve extensive intervention in domestic 
markets. This intervention has led to the widespread 
adoption of increasingly protectionist trade policies in 
the form of import restrictions and export subsidies. 
Some of these interventions are motivated by the in- 
compatibiUty of domestic policy objectives with a 
market-oriented trading system, whether domestic or 
international. Others are motivated by the belief that 
intervention is justified because other countries' policies 
cause the international market to produce unfair results. 

Growth of Protectionism 

Trade Policy Supports Domestic Policy 

Agricultural trade policy in any country, including the 
United States, is designed to support the objectives of 
its domestic agricultural policy.   Among the multiple 
aims of U.S. domestic policy are reasonable and stable 
farm income, adequate food and fiber for consumers at 
reasonable prices, stable producer and consumer prices 
for agricultural commodities, and limited Government 
and, therefore, taxpayer expenditures.   U.S. objectives 
are not concerned with achieving a specific farm struc- 
ture, but with assuring an operating environment that 
promotes the survival of well-managed, independent, 
owner-operated farms and ranches within competitive 
markets. 

* The author is an agricultural economist in the Agriculture and 
Trade Analysis Division, Economic Research Service, U.S. Depart- 
ment of Agriculture. 

As protectionist national policies become more wide- 
spread, the more likely they will conflict with each 
other and lead to further proliferation of protectionist 
measures and disputes over them. For example, a nation 
may regard an expansion of its exports to be essential in 
maintaining domestic commodity prices and farm in- 
come at desired levels. However, those exports may face 
import restrictions in potential importing countries that 
wish to protect their farmers* income from foreign com- 
petition. Those exports may also face competition in 
more open import markets from subsidized exports of 
other competitors who are trying to achieve similar do- 
mestic farm income objectives. Thus, the original ex- 
porting country may decide that it cannot achieve the 
desired level of exports without itself adopting export 
subsidies or threatening retaliatory import restrictions. 

Agricultural protectionism around the world has grown 
and led to increasingly serious conflicts among partici- 
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Table 10—U.S. harvested area of crops and area used to produce export products 

Year Total cropland 
harvested 

Cropland planted 
to export products 

Land for export 
crops as a share 
of total cropland 

harvested 

1973 
1974 
1975 
1976 
1977 
1978 
1979 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

321 

 Million acres  

96 
328 99 
336 100 
337 97 
345 112 
338 114 
348 125 

352 137 
366 129 
362 113 
306 124 
348 96 
342 79 
325 96 
301 107 

Percent 

30 
30 
30 
29 
32 
34 
36 

39 
35 
31 
41 
28 
23 
30 
36 

■■ Area includes seeds for crops and feed for livestock that are exported. 
Source: Agricultural Statistics 1988, U.S. Dept. Agr. 

Table 11—U.S. exports as a share of U.S. production 

Connmodity 1984/85 1985/86 1986/87 1987/88 1988/89 

Percent 

Wheat 54 38 50 75 79 
Coarse grains 23 13 19 25 42 

Corn 24 14 19 25 43 
Cotton 48 15 69 45 40 
Major oilseeds 30 32 36 37 31 

Soybeans 32 35 39 42 36 
Major protein meals 18 23 25 23 20 
Major vegetable and margarine oils 20 18 14 21 18 
Tobacco (unmanufactured) 35 40 46 40 39 

Source: Foreign Agricultural Service Circular, July 1989, U.S. Dept. Agr., For. Agr. Serv. 

pants in the international trading system. Concerns 
have been focused not just on the border measures that 
countries use to control trade, but also upon the appro- 
priateness of the domestic poHcies that underUe their 
trade measures. Domestic pohcies have become increas- 
ingly vulnerable to criticism because of their contribu- 
tion to agricultural surpluses, budgetary expenditures by 
taxpayers, and costs to consumers in addition to trade 
disputes. Policymakers have come to believe that signifi- 
cant reductions in protectionism at the border between 
countries are unlikely without substantial reform of ag- 
ricultural poHcies within those countries. 

The Multilateral Trade Negotiations and 
Agricultural Reform 

Negotiators in the current round of multilateral trade 
negotiations (MTN) under the General Agreement on 

Tariffs and Trade (GATT) are attempting to bring about 
a substantial and mutual move to more Uberal, market- 
oriented agricultural policies, both on trade and domes- 
tic policies. The participants, including nearly all of the 
major agricultural trading nations, agreed in the April 
1989 MTN Midterm Review that there was **a broad 
measure of consensus that agricultural poHcies should 
be more responsive to international market signals" and 
that "support and protection should be progressively 
reduced and provided in a less trade-distorting 
manner." They indicated that the primary long-term 
objective of the MTN is "to provide for substantial pro- 
gressive reductions in agricultural support and protec- 
tion sustained over an agreed period of time, resulting 
in correcting and preventing restrictions and distortions 
in world agricultural markets." 

The scope of policies that may be negotiated in the 
MTN is very large. Past MTN's dealt almost exclusively 
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with border measures, and the negotiation of domestic 
policies was considered out of bounds. The current 
MTN for the first time formally recognizes that the re- 
lationship between domestic agricultural poHcies and 
agricultural trade poHcies is a legitimate subject of ne- 
gotiation. The poHcies to be negotiated "encompass all 
measures affecting directly or indirectly import access 
and export competition." Those policies include not 
only traditional border measures such as import tariffs 
and nontariff restrictions such as import quotas, but 
also internal support measures even if they only indi- 
rectly affect trade. Domestic price and income supports 
are some of the domestic poHcies that could be eHmi- 
nated or reduced. Waivers and exceptions to GATT 
rules, such as the so-called section 22 waiver that per- 
mits the United States to use otherwise prohibited im- 
port restrictions to defend domestic commodity support 
programs have been specifically mentioned as poten- 
tially subject to elimination. Direct budgetary 
assistance, other payments or assistance in support of 
exports, and export prohibitions and restrictions would 
also be subject to negotiation. 

The Multilateral Trade Negotiations and 
US. Farm Policy 

Which kinds of U.S. policies and programs are poten- 
tially subject to elimination or modification? Almost all 
programs could be interpreted as now lying provision- 
ally on the MTN's bargaining table because of the 
broad definition of "all measures affecting directly or 
indirectly import access and export competition." The 
other participants in the negotiations face the same sit- 
uation. Any policy that affects either national produc- 
tion or consumption can be interpreted as distorting 
trade because trade occurs when there is a difference 
between production and consumption. However, MTN 
participants will not agree until later which specific pro- 
grams fit the definition. 

Which kinds of U.S. programs could be continued or 
what new types could be initiated within the MTN 
framework? This question also remains to be answered 
in specific detail by the negotiators. Programs providing 
support that did not affect farmers' decisions dealing 
with production, investment, and marketing could, in 
principle, remain in effect. Such "decoupled" support 
presumably would be independent of the current and 
future levels of farmers' production, marketings, input 
use, and commodity prices. Farmers would decide what 
mix of crops to produce and what scale of operation to 
adopt based on market signals. The support going to 
farmers as a result of Government policies or policy 
transfer payments would provide no incentive to pro- 
duce beyond ordinary market demands. Payments 
would be permitted as an income "safety net" for farm- 
ers in the case of natural disasters or other extraordi- 

nary circumstances. Transitional farm income supports 
would be allowed for some agreed period as old sup- 
ports were phased out. Some MTN observers have sug- 
gested that Government support of research, extension, 
inspection, and rural development will be exempted as 
negotiators search for ways to retain some policies con- 
sidered beneficial, so long as the allocation of resources 
depends mainly on markets. 

The U.S. programs receiving the most scrutiny from other 
participants in the MTN are those that provide the most 
support to producers and therefore potentially have the 
greatest trade-distorting effect. A measure of the value of 
transfers to producers resulting from the operation of vari- 
ous farm support programs is the producer subsidy equiv- 
alent (PSE). PSE's estimate the amount of subsidy that 
would be needed to compensate producers for eliminating 
Government programs such as price supports, supply con- 
trols, export subsidies, and import restrictions. PSE's in- 
clude transfers resulting from direct payments to produc- 
ers, market price supports, input subsidies, marketing 
subsidies, long-term subsidies, and other subsidies. All of 
the policies and programs creating these transfers could 
become the subject of bargaining in the MTN. The 
method for calculating the PSE does not, however, specif- 
ically indicate whether or to what degree a policy measure 
produces trade-distorting effects that would make it sub- 
ject to negotiation. 

The average annual value of such policy transfers in the 
United States was $26.7 biUion during 1982-86 for 12 
commodities making up 71 percent of total receipts for 
ah farm products (table 12). For seven commodities 
(sugar, dairy, rice, wheat, sorghum, barley, and corn), 
such transfers to producers were 25 percent or more of 
gross cash receipts (table 13). For five others (beef, soy- 
beans, poultry, oats, and pork), the transfers were less 
than 10 percent. 

Direct payments and market price supports provide the 
main form of income support for U.S. farmers (table 
14). In recent years, about 80 percent of direct 
payments have gone to farms with cash receipts of over 
$40,000. Direct payments have been primarily in the 
form of deficiency payments that represent the differ- 
ence between target prices and loan rates for program 
commodities. Receipts from loans in return for com- 
modities forfeited under commodity loan programs are 
also included, as were land diversion payments in past 
years. Direct payments are especially important for 
grain producers. 

Market price supports can include a combination of 
domestic and trade measures. For example, support is 
provided to dairy and sugar by a mix of import restric- 
tions (tariffs and quotas). Government purchases of 
dairy products, and nonrecourse commodity loans for 
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Table 12—Policy transfers to U.S. farmers, by commodity, marketing year 

Commodity 1982 1983 1984 1985 1986 Average, 
1982-86 

Change, 
1982-86 

Billion dollars 

Dairy 9.0 8.3 11.0 10.3 10.4 9.8 1.4 
Market price support 8.2 8.1 10.5 8.9 9.6 9.1 1.4 

Corn 3.0 8.7 3.4 4.7 10.1 6.0 7.1 
Direct payment .8 7.2 1.8 2.7 8.0 4.1 7.2 

Wheat 1.8 4.6 3.1 3.8 5.8 3.8 4.0 
Direct payment .7 3.3 2.1 2,5 4.4 2.6 3.7 

Beef and veal 1.6 1.7 1.7 2.0 2.4 1.9 .8 
Sugar 1.1 1.1 1.3 1.1 1.4 1.2 .3 
Soybeans 1.0 .9 .7 1.0 1.2 1.0 .3 
Sorghum .4 1.4 .4 .7 1.1 .8 .7 
Rice .4 .7 .5 .9 1.1 .7 .7 
Poultry .3 .3 .4 .5 1.5 .6 1.2 

Pori< .5 .5 .5 .6 .7 .6 .2 
Barley .2 .2 .2 .4 1.0 .4 .9 
Oats — .1 — .1 .1 .1 — 

Totai transfers 19.2 28.3 23.3 26.1 36.9 26.7 — 
— = Less than $0.05 billion. 

Table 13—Policy transfers to U.S. farmers as a percentage of gross cash receipts, by marketing year 

Commodity 1982 1983 1984 1985 1986 Average, 
1982-86 

Change, 
1982-86 

Percent 

Sugar 
Dairy 
Rice 

70.4 
48.4 
23.8 

71.3 
44.9 
46.4 

86.8 
63.4 
31.9 

75.3 
54.8 
52.2 

82.7 
58.9 
71.7 

77.4 
53.9 
45.2 

12.3 
10.5 
47.9 

Wheat 
Sorghum 
Barley 
Corn 

16.8 
18.1 
13.2 
12.9 

38.1 
52.9 
14.2 
40.8 

28.5 
19.5 
13.7 
15.5 

37.9 
22.5 
27.4 
19.7 

63.0 
49.2 
76.4 
49.5 

36.5 
31.4 
28.8 
27.1 

46.2 
31.1 
63.2 
36.6 

12 commodities ^ 17.3 25.6 21.6 23.9 35.8 24.6 18.5 
^ Totals for all commodities shown in table 12. Each of the commodities not listed here (beef, soybeans, poultry, oats, and pork) had a 

1982-86 average of less than 10 percent. 

Table 14—Policy transfers to U.S. farmers, by marketing year ^ 

Category 1982 1983 1984 1985 1986 Average, 
1982-86 

Change, 
1982-86 

Direct payments 
Market price support 
Input subsidies 
Marketing subsidies 

Long-term subsidies 
Other subsidies 
Total policy transfers 
Value of production and payments 

Transfers as a percentage of receipts ' 

Billion dollars 

2.0 11.7 4.2 7.1 14.2 7.8 12.1 
9.7 9.6 12.2 10.8 13.4 11.1 3.8 
2.4 2.6 2.4 3.5 4.4 3.1 1.9 
1.0 .6 .6 .6 .6 .7 -.4 

1.4 1.4 1.5 1.5 1.4 1.5   
2.6 2.4 2.4 2.6 2.9 2.6 .3 

19.2 28.3 23.3 26.1 36.9 26.7 17.7 
111.3 110.4 107.7 109.2 103.1 108.5 -8.2 

17.3 25.6 21.6 

Percent 

23.9 35.8 24.6 18.5 
— = Less than $0.05 billion. 
■• Includes wheat, feed grains, soybeans, rice, sugar, dairy, beef, pork, and poultry. 
^ Total policy transfers, expressed as a percentage of gross receipts including payments. 
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sugarcane and sugar beets. Grain producers benefit 
from similar purchase and loan measures, but also find 
market prices enhanced by supply controls and export 
programs. 

U.S. Trade Policies Responded to Other 
Governments' Interventions 

The United States operates several programs designed to 
promote U.S. agricultural exports by overcoming spe- 
cific types of obstacles. The export enhancement pro- 
gram (EEP) is intended to subsidize exports of U.S. 
farm commodities in markets where the United States 
believes it faces unfairly subsidized competition from 
competing exporters. The United States has stated that 
it is using the leverage of these subsidies to induce com- 
petitors to negotiate a more Hberal trading system in 
which all participants would eliminate trade-distorting 
subsidies. The EEP has supported export sales of al- 
most $6 billion of U.S. agricultural commodities from 
its announcement in May 1985 until the end of fiscal 
year 1988. Wheat has accounted for almost 90 percent 
of the sales covered by EEP. 

Another group of programs supplies U.S. farm products 
on concessional terms to countries which otherwise could 
not afford them. U.S. Government-financed concessional 
exports were equal to about 4 percent of all commercial 
U.S. agricultural exports in fiscal year 1987. These pro- 
grams provide U.S. food aid to developing countries. Al- 
though these programs have not been included in the 
computation of PSE's, they will probably be the subject 
of negotiations as participants attempt to ensure that the 
programs do not affect commercial markets. 

PubHc Law 480 of 1954 (Food for Peace, PL. 480) has 
one component (title I) that supplies commodities fi- 
nanced by up to 40-year, low-interest loans, a portion 
of which may be forgiven (title III). Another compo- 
nent (title II) provides outright donations or grants of 
food to needy people abroad. Among the stated multi- 
ple objectives of P.L. 480 are humanitarian aims, sur- 
plus disposal, foreign market promotion, and enhanced 
U.S. national security. Although most P.L. 480 commodi- 
ties are purchased on the commercial market, surplus food 
held by the Commodity Credit Corporation may be do- 
nated to the needy both here and abroad under section 
416 of the Agriculture Act of 1949. Agricultural commod- 
ities are also shipped on concessional terms under the mu- 
tual security assistance program administered by the 
Agency for International Development. 

Another group of programs guarantees repayment of 
private commercial credit extended to foreign buyers, 
nearly all in developing countries, with which to pur- 
chase U.S. farm products. Such buyers might otherwise 

experience considerable, perhaps insurmountable, diffi- 
culties in obtaining credit. These programs provided 
guarantees for U.S. agricultural exports worth $2.8 bil- 
lion in fiscal year 1987. One program (GSM-103) guar- 
antees credits for 3- and 10-year terms and is intended 
to aid countries that formerly depended on concessional 
imports but that are not yet sufficiently affluent to han- 
dle all imports on a fully commercial basis. A second 
program (GSM-102) guarantees against risk for more 
normal commercial transactions of under 3 years. The 
programs are also not covered by the PSE's, but negoti- 
ators will probably try to make sure that they provide 
no unfair commercial advantage. 

Implications for tlie Future 

A broad movement throughout the world toward more 
liberalized domestic agricultural markets and agricultural 
trade policies implies higher prices for most commodities 
in world trade and generally more stable prices in interna- 
tional markets. Farmers would face a more competitive 
trading environment in which income increasingly 
depended on economic rather than political factors. A 
more competitive environment would also arise if the 
United States were to move toward a more market- 
oriented domestic agriculture or toward lower levels of 
support for producers in the absence of substantial trade 
liberalization. The transition to greater market orientation 
would, however, be much easier if the major agricultural 
trading nations were to share in this movement. 

Prices of agricultural commodities in world markets 
should theoretically fluctuate less in most years in a 
more liberal trading environment. Crop shortfalls in 
one country or region would be more easily offset by 
production in other regions and crops could move freely 
to the deficit area from areas with adequate production. 
The average adjustment by individual market partici- 
pants would be expected to be less than when trade is 
greatly restricted. However, trade liberalization also im- 
plies smaller grain stocks in countries or regions such as 
the United States and the European Community than 
the substantial surpluses generated by domestic policies 
in the past. The United States, which carried 60 percent 
or more of world coarse grain stocks and about 30 per- 
cent of world wheat stocks in the mid-1980's, probably 
will carry substantially smaller stocks. Unless other 
countries pick up some of the stock burden previously 
carried by the United States, world price stability and 
food security could become more vulnerable to large, 
but infrequent, supply shocks such as those caused by 
the 1988 drought in North America. 

The continuation of current protectionist policies both 
here and abroad carries the risk of escalating conflict 
and uncertainty in world markets as participants at- 
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tempt to transfer the costs of maintaining or adjusting 
their domestic poHcies to others. For a country like the 
United States, whose agriculture depends heavily on 
exports, world markets distorted by policies generate 
boom-or-bust cycles for U.S. exports. The economic 
well-being of less competitive farmers becomes heavily 
dependent upon the wiUingness of taxpayers and con- 
sumers to support farm programs. Thus, if U.S. agri- 
cultural policies isolate farmers from the need to adjust 
resource allocations in response to signals from world 
markets, future farm structure will depend heavily upon 
political decisions about what level of costs society is 
willing to bear to maintain the farm status quo. 

For additional reading . . . 

Nelson, F. "United States," Agriculture in the Uruguay 
Round: Analyses of Government Support. Staff Report 
AGES 880802. U.S. Dept. Agn, Econ. Res. Serv., Dec. 
1988. 

Sommer, J., and F. Hines. The US. Farm Sector: How 
Agricultural Exports are Shaping Rural Economies in 
the I980's, AIB-541. US. Dept. Agr., Econ. Res. Serv., 
Sept. 1988. 
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Appendix table 1—Distribution of U.S. farms and farmland, by State and Census division, 1987 

Area Farms 

United States 
New England 

Maine 
New Hampslnire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 

Middle Atlantic 
New York 
New Jersey 
Pennsylvania 

East North Central 
Ohio 
indiana 
Illinois 
Michigan 
Wisconsin 

West North Central 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

South Atlantic 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

East South Central 
Kentucky 
Tennessee 
Alabama 
Mississippi 

West South Central 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Mountain 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Pacific 
Washington 
Oregon 
California 
Alaska 
Hawaii 

Number 

2,087,759 
25,158 

6,269 
2,515 
5,877 
6,216 

701 
3,580 

98,324 
37,743 
9,032 

51,549 
364,872 

79,277 
70,506 
88,786 
51,172 
75,131 

497,110 
85,079 

105,180 
106,105 
35,289 
36,376 
60,502 
68,579 

239,687 
2,966 

14,776 
44,799 
17,237 
59,284 
20,517 
43,552 
36,556 

249,556 
92,453 
79,711 
43,318 
34,074 

334,608 
48,242 
27,350 
70,228 
188,788 
124,210 
24,568 
24,142 
9,205 

27,284 
14,249 
7,669 

14,066 
3,027 

154,234 
33,559 
32,014 
83,217 

574 
4,870 

Land Average 
in farms size 

 Acres   

964,470,625 462 
4,248,963 169 
1,342,588 214 
426,237 169 

1,407,868 240 
615,185 99 
58,685 84 

398,400 111 
17,176,943 175 
8,416,228 223 
894,426 99 

7,866,289 153 
86,618,368 237 
14,997,381 189 
16,170,895 229 
28,526,664 321 
10,316,861 202 
16,606,567 221 

263,849,468 531 
26,573,819 312 
31,638,130 301 
29,209,187 275 
40,336,869 1,143 
44,157,503 1,214 
45,305,441 749 
46,628,519 680 
51,199,309 214 

608,245 205 
2,396,629 162 
8,676,336 194 
3,372,955 196 
9,447,705 159 
4,758,631 232 

10,744,718 247 
11,194,090 306 
45,636,029 183 
14,012,700 152 
11,731,386 147 
9,145,753 211 

10,746,190 315 
184,407,553 551 
14,355,611 298 
8,007,173 293 

31,541,977 449 
130,502,792 691 
244,062,828 1,965 
60,203.993 2,451 
13,931,875 577 
33,595,135 3,650 
34,048,433 1,248 
46,018,005 3,230 
36,287,794 4,732 
9,989,073 710 
9,988,520 3,300 

67,271,164 436 
16,115,568 480 
17,809,165 556 
30,598,178 368 
1,026,732 1,789 
1,721,521 353 

Source: 1987 Census of Agriculture, Advance State Reports. 
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Appendix table 2—U.S. farms by size, State, and Census division, 1987 

Area 1 to 10 to 50 to 180 to 500 to 1,000 acres 
9 acres 49 acres 179 acres 499 acres 999 acres or more 

Number 

United States 183,257 412,437 644,849 478,294 200,058 168,864 
New England 2,751 5,981 8.605 6.086 1,425 310 

Maine 419 1,029 2,453 1.758 474 136 
New Hampshire 255 567 919 583 160 31 
Vermont 281 834 1,800 2,320 559 83 
Massachusetts 1,105 2,125 2,016 813 126 31 
Rhode Island 131 250 241 66 11 2 
Connecticut 560 1,176 1,176 546 95 27 

Middle Atlantic 8,138 19,927 39,003 24,636 5,365 1,255 
New York 2,517 6,114 12,991 12.244 3,112 765 
New Jersey 1,862 3.549 2,316 939 292 74 
Pennsylvania 3,759 10,264 23,696 11,453 1,961 416 

East North Central 24,260 65,621 128,067 100,497 34,652 11,775 
Ohio 6,007 16,688 32,074 17,718 5,072 1,718 
Indiana 5.444 15,010 24.892 15.902 6,670 2,588 
Illinois 5,931 12,971 23,824 26,720 14,320 5,020 
Michigan 2.866 12,174 19,779 11,329 3,667 1,357 
Wisconsin 4,012 8.778 27,498 28,828 4,923 1,092 

West North Central 29,083 52,242 124,700 149,255 78.602 63,228 
Minnesota 4,613 9,481 24,947 30,963 10,814 4,261 
Iowa 7,974 10,981 27,556 39,071 15,874 3,724 
Missouri 4,960 17,028 37.413 30,423 11,413 4.868 
North Dakota 876 1,596 3,025 6,148 8,637 15,007 
South Dakota 1.881 2,638 5,083 8.625 7,618 10,531 
Nebraska 5,090 4,296 11,166 17,320 12,153 10,477 
Kansas 3,689 6,222 15,510 16,705 12.093 14,360 

South Atlantic 23,168 66,533 85,687 43,064 13,302 7,933 
Delaware 514 867 788 481 188 128 
Maryland 1,838 4,400 4.885 2,591 712 350 
Virginia 3.408 10,753 17,530 9,252 2,624 1,232 
West Virginia 643 2.689 8,081 4,518 1.004 302 
North Carolina 5,253 18,088 22,680 9.337 2.676 1,250 
South Carolina 1,337 5,437 7,742 3,762 1,303 936 
Georgia 2,875 10,953 15,602 8,868 3,197 2,057 
Florida 7,300 13,346 8,379 4,255 1,598 1,678 

East South Central 21,943 62,512 100,547 46,182 11,877 6,495 
Kentucky 10,648 20,707 38,261 17,920 3,618 1,299 
Tennessee 7,306 23.209 32,266 12,697 2,906 1,327 
Alabama 2,602 12,356 16,514 7,776 2.469 1,601 
Mississippi 1,387 6,240 13,506 7,789 2,884 2,268 

West South Central 20,751 64,719 105,796 73,133 34,705 35,504 
Arkansas 2,249 9,723 17,551 11,173 4,371 3,175 
Louisiana 2,066 7,799 8,248 4,811 2,602 1,824 
Oklahoma 3,666 10,134 22,331 18,006 8,405 7,686 
Texas 12,770 37.063 57,666 39,143 19,327 22,819 

Mountain 15,999 22,080 22,479 19,775 12,856 31,021 
Montana 1,940 2,745 3,019 3,315 2.737 10,812 
Idaho 3,021 5,268 5,685 4,716 2,446 3,006 
Wyoming 795 989 1,356 1,536 1,091 3,438 
Colorado 2,725 4,352 5,111 4,862 3,355 6,879 
New Mexico 2.421 2,710 2,164 1,846 1,341 3,767 
Arizona 2,158 1,510 1,133 910 678 1,280 
Utah 2,365 3,835 3,437 2,137 941 1,351 
Nevada 574 671 574 453 267 488 

Pacific 37,164 52,822 29,965 15,666 7,274 11,343 
Washington 6,040 11,362 7,216 3,796 1,855 3,290 
Oregon 5,476 11,448 7,219 3,617 1,560 2.694 
California 22,697 28,498 15,017 8,028 3,804 5,173 
Alaska 96 113 172 97 24 72 
Hawaii 2,855 1,401 341 128 31 114 
Source: 1987 Census of Agriculture, Advance State Reports 
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Appendix table 3—Value of agricultural products sold, land and buildings, and machinery and equipment, for U.S. 
farms, by State and Census division, 1987 

Area Value of sales Sales 
per farm 

Value of 
land and buildings 

Per farm Per acre 

Market value 
of machinery and 

equipment 
per farm 

United States 
New England 

Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 

Middle Atlantic 
New York 
New Jersey 
Pennsylvania 

East North Central 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 

West North Central 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

South Atlantic 
Delaware 
Maryland 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

East South Central 
Kentucky 
Tennessee 
Alabama 
Mississippi 

West South Central 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Mountain 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Pacific 
Washington 
Oregon 
California 
Alaska 
Hawaii 

$1000 

136,048,516 
1,624,07. 
405,484 
107,102 
375,537 
340,464 
37,786 

357,702 
6,015,386 
2,441,860 
496,003 

3,077,523 
21,333,496 
3,434,064 
4,067,684 
6,376,801 
2,545,078 
4,909,869 

36,299,620 
5,676,376 
8,926,799 
3,644,988 
2,188,158 
2,719,498 
6,667,132 
6,476,669 
14,878,122 

443,575 
989,061 

1,588,770 
270,639 

3,541,419 
878,683 

2,814,592 
4,351,383 
7,464,413 
2,075,571 
1,617,636 
1,908,303 
1,862,903 

17,924,219 
3,320,258 
1,340,162 
2,714,892 

10,548,907 
11,193,538 
1,547,286 
2,269,404 
676,721 

3,143,131 
1,060,112 
1,628,544 
617,882 
250,458 

19,315,647 
2,919,634 
1,846,067 

13,922,234 
17,972 

609,740 

65,165 
64,555 
64,681 
42,585 
63,899 
54,772 
53,903 
99,917 
61,179 
64,697 
54,916 
59,701 
58.468 
43,317 
57,693 
71,822 
49,736 
65,351 
73,021 
66.719 
84,872 
34,353 
62,007 
74,761 

110,197 
94,441 
62,073 
149,553 
66,937 
35,464 
15.701 
59,737 
42,827 
64,626 
119,033 
29,911 
22.450 
20,294 
44,053 
54,672 
53,568 
68,825 
49,000 
38,658 
55,877 
90,118 
62,980 
94,002 
73,517 

115,201 
74.399 

212,354 
43,927 
82,741 
125,236 
87.000 
57.664 
167.300 
31.309 
125,203 

■ Dollars ■ 

289,387 
312,657 
210,777 
358,279 
258,713 
346,530 
420.279 
467.677 
245,912 
218,934 
396,198 
239,333 
263,914 
227.341 
265,446 
402,970 
196,065 
182,950 
265,087 
218,808 
283,597 
175.612 
366,475 
326,333 
344,253 
278,047 
270,706 
369,751 
366,788 
232,374 
130,802 
199.781 
201,169 
226,217 
543,830 
155,519 
135,696 
146,126 
168,161 
215.209 
311.045 
225.604 
268,630 
215,024 
374,742 
506,439 
505,526 
336,615 
533.284 
458.906 
582,012 

1,317,765 
302,838 
749,936 
475,704 
355.976 
299.755 
583.668 
553,000 
603,435 

627 
1.851 
962 

2,112 
1,124 
3,553 
4,748 
4,171 
1,408 
993 

3,969 
1,579 
1,112 
1,199 
1,158 
1,262 
971 
826 
499 
700 
947 
640 
319 
269 
457 
413 

1,267 
1,765 
2,261 
1,198 
682 

1,263 
871 
920 

1,790 
850 
896 

1,001 
800 
697 
564 
761 
940 
480 
544 
258 
205 
572 
147 
369 
180 
279 
425 
227 

1,091 
739 
542 

1.575 
309 

1.707 

41,227 
37,888 
38,325 
33,905 
46.090 
32,039 
35,918 
36,996 
44,143 
49,087 
37,768 
41.641 
49.685 
39,979 
44,502 
60,935 
45,954 
54,037 
50,427 
55.741 
52,844 
28,432 
77,505 
55,005 
58,799 
50,411 
31.729 
53.447 
44,656 
30,249 
17,482 
30,403 
31,252 
32.477 
34.799 
24.898 
22,670 
22,700 
25,831 
34,900 
31,416 
34,505 
38.323 
29,465 
30,351 
49,594 
60,754 
55,327 
45,709 
49,534 
33,093 
55.702 
35.685 
52,474 
45,876 
45,905 
37,982 
49,223 
38,901 
41,208 

Source: 1987 Census of Agriculture, Advance State Reports. 
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Appendix table 4—U.S. farms by value of agricultural products sold, State, and Census division, 1987 

Area Less than $2,500- $5,000- $10.000- $25,000- $50,000- $100,000 
$2,500 $4,999 $9,999 $24,999 $49.999 $99,999 or more 

Number 

United States 490,296 262,918 274,972 326.166 219,636 218,050 295.721 
New England 8.225 3,221 2,766 2.672 1,853 2.537 3,884 

Maine 2.059 870 719 700 466 553 902 
New Hampshire 1,020 371 320 234 131 175 264 
Vermont 1,523 589 480 453 446 992 1,394 
Massachusetts 2,167 830 720 770 494 515 720 
Rhode Island 290 79 82 79 41 55 75 
Connecticut 1,166 482 445 436 275 247 529 

Middle Atlantic 25,004 11,859 11,433 12,347 8,649 13,031 16.001 
New York 9,168 4,061 3,892 4,426 3,337 5,560 7,299 
New Jersey 3,089 1,281 1,163 1.201 632 578 1,088 
Pennsylvania 12,747 6,517 6,378 6,720 4,680 6,893 7.614 

East North Central 62,834 38,115 44,960 61,609 46.441 50,019 60,894 
Ohio 17,263 10,489 11,664 14,689 8,953 7.678 8.541 
Indiana 12,433 8,072 9,515 12.820 8,682 8.031 10,953 
Illinois 10,630 6,741 8,728 14,962 13,313 14,765 19,647 
Michigan 12.670 6,774 7,548 8,460 5.002 4,322 6,396 
Wisconsin 9,838 6,039 7,505 10,678 10,491 15,223 15.357 

West North Central 63,133 41,454 55,543 90,347 77,661 80,800 88,172 
Minnesota 11,915 6,509 8,293 13.588 12.983 15,385 16,406 
Iowa 8,799 5,498 8,252 17,436 17,752 20,656 26.787 
Missouri 23,075 15,353 17,881 20,749 11,212 8.943 8.892 
North Dakota 2,260 1,750 2,982 6,817 7,725 7,808 5,947 
South Dakota 2,888 2,020 3,190 6,764 7.026 7,706 6,782 
Nebraska 4,694 3,405 5,515 10,923 10,681 11,305 13,979 
Kansas 9,502 6,919 9,430 14,070 10,282 8,997 9,379 

South Atlantic 76,208 36,981 33,824 32,115 16,863 14,224 29,472 
Delaware 540 270 297 280 214 257 1.108 
Maryland 4,165 1,948 1,881 2,012 1,100 1.084 2,586 
Virginia 13,622 7,995 7,580 6,895 3.028 2,102 3,577 
West Virginia 7,977 3,463 2,547 1,781 583 400 486 
North Carolina 16,758 8,461 8.344 8,515 4,817 4.271 8.118 
South Carolina 7,419 3,516 2,900 2,547 1.276 954 1,905 
Georgia 13,176 6,460 5,805 5.320 3.012 2,883 6.896 
Florida 12,551 4,868 4,470 4,765 2,833 2,273 4,796 

East South Central 78,022 46,238 43,564 38,804 16,102 10.912 15,914 
Kentucky 24,380 16,421 17,620 18,078 7,880 4,527 3,547 
Tennessee 27,451 16,106 14,398 11,446 4.127 2,719 3,464 
Alabama 15,082 7,726 6.534 5,210 2,324 1,956 4,486 
Mississippi 11,109 5,985 5,012 4,070 1,771 1,710 4,417 

West South Central 98,607 53,930 52,624 50,293 24.428 20.469 34,257 
Arkansas 12,130 7,609 7,101 6,088 2.885 3,329 9.100 
Louisiana 9,283 4,021 3.448 3,050 1,776 2,063 3.709 
Oklahoma 18,501 11,073 11,999 12,805 6.300 4,479 5,071 
Texas 58,693 31,227 30,076 28,350 13,467 10,598 16,377 

Mountain 31,082 12,742 13,651 18,594 14,400 13,884 19,857 
Montana 4,320 2,006 2.374 3.912 3,695 4,064 4,197 
Idaho 5,329 2,519 2,627 3,646 2.781 2,787 4,453 
Wyoming 1,987 766 977 1,497 1.241 1.154 1.583 
Colorado 6,607 2,582 3,008 4,245 3,316 3,117 4,409 
New Mexico 5,104 1,802 1,700 1,828 1,234 966 1,615 
Arizona 2,494 820 775 757 583 533 1.707 
Utah 4,380 1,894 1,854 2,272 1,272 1,005 1,389 
Nevada 861 353 336 437 278 258 504 

Pacific 47,181 18,378 16,607 19,385 13.239 12,174 27.270 
Washington 10,599 4,166 3.507 3.684 2,668 2,995 5.940 
Oregon 11,751 4,785 3,770 3.697 2,194 1,972 3,845 
California 23,187 8,661 8,512 11,028 7.863 6.895 17,071 
Alaska 242 92 73 65 38 25 39 
Hawaii 1,402 674 745 911 476 287 375 
Source: 1987 Census of Agriculture, Advance State Reports 
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Appendix table 5—U.S. farm operators' principal occupation and days worked off farm, by State and Census division, 
1987 

Principal occupation is farming Worked any days off farm Worked at least 200 days in year 

Area 
Operators 

Share of 
all operators 

Operators 
Share of 

all operators 
Operators 

Share of 
all operators 

Number Percent Number Percent Number Percent 

United States 1,138,179 54.5 1,115,560 53.4 737,206 35.3 

New England 13,496 53.6 13,738 54.6 8.659 34.4 

Maine 3,220 51.4 3.653 58.3 2.253 35.9 

New Hampshire 1,153 45.8 1,539 61.2 959 38.1 

Vermont 3,762 64.0 2,695 45.9 1,598 27.2 

Massachusetts 3,174 51.1 3,516 56.6 2,283 36.7 

Rhode Island 345 49.2 395 56.3 262 37.4 

Connecticut 1,842 51.5 1,940 54.2 1,304 36.4 

Middle Atlantic 56,954 57.9 49,581 50.4 32.276 32.8 

New York 22,977 60.9 17.596 46.6 11.506 30.5 

New Jersey 4,180 46.3 5,375 59.5 3,666 40.6 

Pennsylvania 29,797 57.8 26,610 51.6 17,104 33.2 

East North Central 212,799 58.3 189,527 51.9 126,497 34.7 

Ohio 39,569 49.9 46,025 58.1 32,749 41.3 

Indiana 36,654 52.0 40,682 57.7 28.153 39.9 

Illinois 57,122 64.3 43.651 49.2 26.001 29.3 

Michigan 26,112 51.0 29.155 57.0 20,818 40.7 

Wisconsin 53,342 71.0 30,014 39.9 18,776 25.0 

West North Central 332,924 67.0 229,952 46.3 135,571 27.3 

Minnesota 58,519 68.8 39,567 46.5 22,006 25.9 

Iowa 75,279 71.6 46,229 44.0 25,928 24.7 

Missouri 53.694 50.6 58,409 55.0 40,925 38.6 

North Dakota 29,031 82.3 13.137 37.2 5.295 15.0 

South Dakota 28,407 78.1 13.553 37.3 6.641 18.3 

Nebraska 45,387 75.0 24,403 40.3 13,099 21.7 

Kansas 42,607 62.1 34,654 50.5 21,677 31.6 

South Atlantic 112,414 46.9 135,250 56.4 96,054 40.1 

Delaware 1,774 59.8 1,426 48.1 955 32.2 

Maryland 7,882 53.3 7,985 54.0 5,504 37.2 

Virginia 20,617 46.0 25,826 57.6 18.291 40.8 

West Virginia 7,201 41.8 10,083 58.5 7.278 42.2 

North Carolina 30,687 51.8 31.914 53.8 21,702 36.6 

South Carolina 8,983 43.8 11,791 57.5 8,549 41.7 

Georgia 19,449 44.7 25,029 57.5 18,426 42.3 

Florida 15,821 43.3 21,196 58.0 15,349 42.0 

East South Central 103,705 41.6 149,666 60.0 107,752 43.2 

Kentucky 41,451 44.8 54,464 58.9 37,893 41.0 

Tennessee 30,745 38.6 48,882 61.3 36.187 45.4 

Alabama 16,398 37.9 26.899 62.1 20,154 46.5 

Mississippi 15,111 44.3 19.421 57.0 13,518 39.7 

West South Central 154,442 46.2 195,050 58.3 133,892 40.0 

Arkansas 24,210 50.2 26,208 54.3 18,417 38.2 

Louisiana 13,496 49.3 14,388 52.6 9,202 33.6 

Oklahoma 33,052 47.1 40,839 58.2 28.495 40.6 

Texas 83,684 44.3 113,615 60.2 77,778 41.2 

Mountain 73,462 59.1 65,156 52.5 38.923 31.3 

Montana 17,405 70.8 10.764 43.8 5,607 22.8 

Idaho 14,550 60.3 12,614 52.2 7,555 31.3 

Wyoming 5,953 64.7 4,674 50.8 2,640 28.7 

Colorado 16,504 60.5 14,202 52.1 8,311 30.5 

New Mexico 7,243 50.8 8,137 57.1 4,937 34.6 

Arizona 3,782 49.3 4,423 57.7 2,997 39.1 

Utah 6,350 45.1 8,688 61.8 5.834 41.5 

Nevada 1,675 55.3 1.654 54.6 1.042 34.4 

Pacific 77,983 50.6 87.640 56.8 57,582 37.3 

Washington 17,654 52.6 18,561 55.3 12,330 36.7 

Oregon 15,359 48.0 18,897 59.0 12,646 39.5 

California 41,906 50.4 47,085 56.6 30,948 37.2 

Alaska 248 43.2 369 64.3 182 31.7 

Hawaii 2,816 57.8 2,728 56.0 1.476 30.3 

Source: 1987 Census of Agriculture, Advance State Reports. 
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Appendix table 6—Value of U.S. agricultural exports assisted by export programs^ 

Fiscal year 1986 Fiscal year 1987^ 
Programs Credit guarantees Concessional 

programs 
Credit guarantees Concessional 

GSIVI-102 GSM-103 Total GSM-102 GSM-103 Total programs 

$1,000 

Livestock products 108,367 723 109,090 171,877 149,691 10,412 160,103 102,402 
Poultry meat 0 0 0 38,876 0 38,876 0 
Tallow 93,960 0 93,960 18,833 98,272 0 98,272 18,860 
Cheese 0 0 0 22,547 0 0 0 12.978 
Milk, nonfat 0 0 0 95,023 0 0 0 54,476 
Anhydrous milk fat 0 0 0 29,036 0 0 0 11,529 

Wheat and products 933,745 0 933,745 841,648 693,122 105,542 798,664 602,188 
Wheat, unmilled 878,118 0 878,118 640,927 616,338 99,842 716,180 480,301 
Wheat flour 55,627 0 55,627 118,222 72,880 5,644 78,524 97,743 
Bulgur wheat 0 0 0 82,499 0 0 0 24,144 

Rice 154,876 0 154,876 93,838 137,654 0 137,654 86,477 
Coase grains 412,193 0 412,193 128,622 535,573 0 535,573 114,405 

Corn 371,603 0 371.603 38,284 477,502 0 477,502 63,592 
Grain sorghum 40,210 0 40,210 5,763 55,005 0 55,005 1,064 
Corn meal 0 0 0 18,353 0 9,746 0 
Corn-soya milk 0 0 51,288 0 0 0 33.240 

Feeds, fodders 1,912 0 1,912 108 8,359 0 8,359 383 
Oilseed products 520,640 0 520,640 155,812 576,599 11,487 588,086 195,413 

Cottonseed oil 9,093 0 9,093 16,170 1,087 0 1.087 3,169 
Protein concentrate 5,196 0 5,196 0 17,497 11,487 28,984 0 
Soybeans 227,318 0 227,318 0 324,652 0 324,652 9,911 
Soybean oil 85,738 0 85,738 133,257 21,669 0 21,669 173,320 
Soybean meal 51,774 0 51,774 0 130,446 0 130,446 7,199 
Sunflower seeds 52,952 0 52,952 0 37,239 0 37,239 0 
Sunflower oil 79,381 0 79,381 3,014 32,453 0 32,453 1.524 

Cotton 176,412 0 176.412 11,860 265,465 0 265,465 21.487 
Tobacco 42,444 0 42,444 0 74,779 26,387 101,166 0 
Other 61,846 0 61,846 59,211 149,669 0 149,669 14,099 

Beans, dried 17,864 0 17,864 3,768 83,011 0 83,011 8,697 
Sugar 27,791 0 27,791 0 43,588 0 43,588 123 
Vegetable seeds 9,711 0 9,711 39,240 9,849 0 9,849 1,189 

Total ^ 2,412,435 723 2,413,158 1,462,976 2,590,911 153,928 2,744,739 1,136,854 
"* Based on exporters' reports to the Foreign Agricultural Service 

programs. 
^ Preliminary. 
^ Excludes lumber, leather, and wood pulp 

Thus, values may not completely reflect exports made under these 
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