Foreword

Public concerns about food generally focus on two immediate
issues~--cost and quality/safety. The food system is complex,
encompassing agricultural support service industries providing
products such as energy, machinery, and chemicals; the farm sec-
tor; the fishing industry; food processors such as slaughterhouses
and canners; and the food warehousing, distribution, and transpor-
tation systems. Past GAO reports have addressed issues in all
these areas.

This staff study presents (1) the results of GAO's periodic
assessment of current and emerging food and agriculture concerns
at the national and regional levels and (2) the issues that will
guide GAO's audit planning in the food, agriculture, and nutri-
tion program areas for the near future. The study may also help
others to understand the critical issues facing decisionmakers
in the food, agriculture, and nutrition areas. Concerns are
grouped into four major areas: (1) the food system as a whole;
(2) maintaining and increasing food productivity; (3) the Federal
role in the food marketing sector; and (4) human nutrition and
Federal nutritional assistance. '

Questions on the content of this study should be directed
to William E. Gahr, Associate Director of GAO's Community and
Economic Development Division, (202) 275-5525.

Director

Community and Economic
Development Division



Request for copies of GAO reports should be
sent to:

U.S. General Accounting Office
. Document ‘Handling and information
Services Facility
P.O. Box 6015
Gaithersburg, Md. 20760

Telephone (202} 275-6241

The first five copies of individual reports are
free of charge. Additional copies of bound
audit reports are $3.25 each. Additional
copies of unbound report (i.e., letter reports)
and most other publications are $1.00 each.
There will be a 25% discount on all orders for
100 or more copies mailed to a single address.
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CHAPTER 1

INTRODUCTION

Food is the largest U.S. industry. Food and related
industries--production, processing, marketing, distribution,
and consumption at restaurants or homes—-—account for one-fourth
of the gross national product, employ about 15 million workers,
and provide over 10 percent of the agricultural products used
by other countries. U.S. consumers spent $302 billion for food
at home or in restaurants in 1979.

The U.S. food and agriculture system has functioned so
well that the Federal Government's role is relatively small com-
pared to other areas of national concern, such as defense or
income security. Estimated Federal expenditure for fiscal year
1982 food and agriculture programs is $25.5 billion--mostly for
food assistance programs, such as food stamps.

Over 30 departments and agencies administer almost 500
programs that provide for farm income and production stability,
ensure that the U.S. food supply is safe and nutritious, perform
research and extension to increase agricultural productivity,
provide food aid and exports abroad, and provide food assistance.

The underlying goal of our work in the food issue area is
to examine whether all Government activities affecting the food
system—~supplies of inputs, production, marketing and distribu-
tion, and consumption--are directed toward feeding Americans well,
now and in the future, with the most productive use of resources
while meeting our commitments to other countries for food aid and
exports. To meet this goal, our audit work focuses upon many
interrelated problems and policy issues:

~-The basic food-producing resources--land, water, ferti-
lizer--are becoming increasingly scarce and expensive.

~-The rate of increase of U.S. agricultural productivity
has leveled off.

~--Global hunger remains a chronic problem, but the United
States is beginning to stress increasing self-reliance
in food production among other countries.

--The food marketing bill continues to consume a large
portion of every food dollar.

--Rising U.S. commercial agricultural exports could strain
U.S. production capability.

--The cost of domestic food assistance programs has sky-
rocketed, while the programs' effects on nutritional
well-being are still largely unknown.
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agriculture. Ten GAO regional staffs assessed their regional
area's characteristics and problems to pinpoint emerging issues.
GAO staff in California contributed a comprehensive list.
California, a leading indicator of national concerns, recently
issued a report analyzing ideas expressed by more than 200 scien-
tists, Government officials, industry leaders, farmers, environ-
mentalists, and consumer advocates. 1/ The issues identified by
this group concern social, economic, and political tensions
created by agriculture (l) as a competitor for resources (water,
land, eneryy, labor, and capital), (2) as a supplier of food

and generator of economic activity, and (3) as a force helping

to shape the physical environment and rural life. These issues
could spur important policy changes during the next decade. For
most of the issues the greatest problem that faces decisionmakers
is the lack of meaningful data and technical research information.

The California report cited the following 10 issues, in order
of priority, which nust be dealt with during the 1980's.

--Water: A more specific water use policy is needed.
Issues concerning water use efficiency and water alloca-
tion among agricultural, municipal, industrial, envi-
ronmental, and recreational users need to be addressed.

--Land: A more clearly defined land use policy is needed.
Questions about land as the resource base for the food
system economic activity, for homes and recreation, and/
or for other uses will have to be resolved.

~--Energy: A well-defined energy use policy is needed.
Strategies will have to be developed to promote conser-
vation and efficient use and the development of new
sources.

~-Labor: Agricultural labor needs will have to be dealt
with. Are the stresses facing the farm work force dif-
ferent enough from those faced by workers in other
industries to merit special treatment?

~--Food marketing: Questions need to be addressed con-
cerning narket concentration and integration; trade,
tax, and antitrust laws; and who benefits and who
gets hurt by these forces.

--Food consumption: Concerns about human nutrition,
consumption patterns, and levels for food safety and
costs of zero-tolerance levels need attention.

1/"Agricultural Policy Challenges for California in the 1980's,’
University of California.



Included in the issue area's scope are international food
and agriculture programs and policies administered by the Depart-
ment of State, the Agency for International Development, the
U.S. Department of Agriculture (USDA), and others. The issue
area encompasses the production; processing and distribution;
and consumption of U.S. food and fiber, such as grains or cotton.

LONG-TERM TRENDS AND THE REGIONAL PERSPECTIVE

Few major issues change quickly in food and agriculture.
Problems are chronic, long-term, evolving, and the subject of mnuch
debate. Relatively few policy changes are made until crises have
become very obvious. During the 1980's agriculture will experience
a variety of outside influences and may be the subject of numerous
goals that may be mutually exclusive. Economic factors, special
interests, world population growth, and political policies could
have as much influence on agriculture and the ultimate cost of food
as the weather. Some long-term issues we will pay particular at-
tention to in the next 18 months, discussed in detail in later
chapters, are:

-~-The increased emphasis on agricultural research and
development to forestall production shortfalls in the
future--shortfalls exacerbated by world population
growth and declining resources.

~-~The Reagan administration's proposed opening of the food
and agriculture system to free market forces.

--The redefinition of the Federal Government's role, with
increased reliance placed on State and local govern-
ments.

-~-The decreased emphasis on government social programs and
increased reliance on the private sector.

These few issues alone could call for Government action re-
quiring many critical choices to be made. We feel that a national
food policy will continue to be developed, incorporating the goals
of the current agricultural, nutritional, foocd delivery, and inter-
national systems. International and domestic interest in the
relationship among health, nutrition, and agricultural production
will continue to grow as basic resources become more expensive.
Appropriate technological breakthroughs, constraints on basic
resources, and use of new farming techniques will allow changes
in the approach to food production, distribution, and consump-
tion.

The perspective from the GAO regions

Problems in the food and agriculture system that eventually
come to national prominence often are noticed first at State and
local levels. For this reason, GAO regional staff are in a good
position to anticipate emerging issues and trends in food and



farmers allegedly has contributed to increased demand
and prices for land as well as increased Federal bor-
rowing.

--What should the Federal Government do to improve trans-
portation systems for moving agricultural products from
the farm to the market? Deteriorated rural roads, aban-
doned railroad and branch lines, railrocad bankruptcies,
and overburdened waterways are the major concerns
expressed in farm periodicals and by many in the agri-
cultural community.

The West

The western sector includes GAO's Seattle, San Francisco,
Los Angeles, and Denver regional offices.

The Seattle region includes Alaska and the Pacific Northwest,
important sources of traditional fisheries such as salmon, king
crab, and halibut as well as some important farming centers for
vegetables, fruits, and grains.

The agricultiural industry and food delivery system in Cali-
fornia produce more economic returns than that of any other State
and, as previously discussed, concerns in that State are leading
indicators for the country. California's agricultural industry
provides the United States with about 25 percent of its table
foods. The industry is struggling to overcome a serious infesta-
tion of the Mediterranean fruit fly. Other facts about Cali-
fornia's agricultural industry follow.

--Agriculture is the State's largest industry, grossing
over $15 billion in 1980.

--California produces over 250 different agricultural
commodities and leads the Nation in production of
44 of them.

~-California has about 10 percent of the Nation's
population, yet it is the largest net exporter of
food.

~--0f the total fiscal year 1979 USDA budget ($25 billion),
the second largest percent (7 percent) of USDA funds
were spent in California. Almost $1 billion annually
was spent on food assistance programs alone.

~-~California agriculture uses about 85 percent (31 mil-
lion acre-fecet) of the State's total annual water usage.

~~California has approximately 100 million acres of
land (40 million acres of forest and 34 million acres
of agricultural land). Urban land use occupies from



--Environment: Agriculture contributes in general to
the quality of the environment but is also subject to
pollution. An issue for .the coming decade will be how
to divide the costs of environmental protection among
those who pollute, those who benefit from control mea-
sures, and taxpayers in general.

--Biological resources: Agricultural ecosystems re-
quire skilled management. The policy issue here
involves the development and use of scientific in-
formation.

--Rural and community development: Population growth
in farming communities and other rural areas should
continue to create policy pressures for new jobs as
well as services to cope with problems of urbaniza-

tion.

—-—-Communication: More and better communication is needed
among consumers, government officials, and researchers.

Other regions expressed concerns similar in many instances
to those raised in the California study. Regional concerns are
discussed below.

The Northeast

The northeastern sector of the United States includes GAO's
Philadelphia, Washington, Boston, and New York regional offices.
The Boston and New York offices analyzed regional issues for
the upcoming 18 months and beyond.

New England is very dependent on outsiders for its food
supply--85 percent of the food consumed by New Englanders is
from outside the region. New England is hindered in many cases
from producing its own food because of the high cost of energy.
Recent Government actions to deregulate oil prices have com-
pounded the problem. Energy, food availability, and regional
farm concerns dominate New England's agenda:

--Because of high energy costs, New England farmers contend
they cannot compete with farmers outside New England.

-~Out-of-region food costs New Englanders more because of
transportation costs.

--New England farms are mostly small, and regional experts
see a need for USDA programs to preserve small farms,
foster .small farm research, or develop better small farm

marketing practices.

-~New England's large fishing and fish processing industry
has problems peculiar to it, such as competition from
Canadian fishermen who are subsidized by their government.



The New York region, which includes Puerto Rico, is primarily
concerned with domestic food assistance problems, since a large
percent of the population in New York and Puerto Rico receives aid.
Cutbacks in Federal dollars to programs such as food stamps or aid
to families with dependent children will be felt there. Two-
thirds of Puerto Rico's population is eligible for food .stamps;
half the population collects them. Food stamps have become a
second currency on the island. The effect of the new Puerto Rico
block grant initiative will have to be assessed.

Trends in farm mechanization, such as the design and develop-
ment of farm machinery; the impact of energy availability on pro-
duction; and soil fertility may be significant issues in the area
covered by the New York region.

The South

The southern United States includes GAO's Dallas, Atlanta,
and Norfolk regional offices. The Dallas region encompasses
both prime food production areas and some of the Nation's largest
metropolitan centers. Texas, for example, ranks in the top five
States in total cash receipts for crops and livestock, It gener-
ally leads all States in production of cattle, beef, sheep, lambs
and wool, goats and mohair, cotton, grain sorghum, and certain
vegetables. Texas and Louisiana have the highest rice production
rate in the Nation. They are also ranked high in commercial
fishing operations. The Dallas region has a high volume of Fed-
eral food-related programs. In fact, 12 percent of USDA's budget
is spent for food programs within the region.

The Dallas area is also uniquely sensitive to some food
production and distribution functions. The ports and border
stations in the region handle a lion's share of the MNation's
imported and exported food products. For example, about 60 per-
cent of all U.S. grain exports flow through ports in the region.
Imnported food products that must be checked for disease, infesta-
tion, and contamination are received through Gulf ports and
Mexican border stations. The climate and weather extremes in the
region also result in heavy Federal expenditures for disaster
relief and control of plant and animal diseases and pests.

The remainder of the sector, covered by Norfolk and Atlanta,
includes major population and food production centers. Both
areas may experience tobacco and peanut industry changes.

Atlanta also encompasses fruit and vegetable growing areas and
a large aging population with special nutritional needs.

The northcentral area

The northcentral regions include GAO's Cincinnati, Detroit,
Kansas City, and Chicago regional offices.

Overall, the States in the Kansas City region are agricul-
tural and produce a major portion of the Nation's feed and




grain commodities, particularly wheat (39 percent of the national
production in 1980). Wheat and feed grain stabilization payments
to producers in these States in fiscal year 1979 totaled 35 per-
cent of the $1.5 billion national outlay. Nebraska and Kansas were
in the top six States for price support loans (representing about
16 percent of the total) on 1979 crops--$3.7 billion nationally at
close of fiscal year 1980.

Emerging issues in the Kansas City region include:

--State meat inspection programs, although required to be
equal to Federal programs, may be inferior.

--Factors used in grading beef quality are of major concern.

--High cost and scarcity of water, energy, fertilizer, land,
and capital are of major concern.

--Declining numbers of farms, and the difficulties faced by
new farmers, require attention.

--Price instability caused by world food production and other
nations' policies affects farmers' incomes, although farmers
do not influence those factors.

GAO's Chicago regional office covers a part of the country
well known for its agricultural production capacity. Thirteen
major food processing firms listed in "Fortune 500" are in the
region. Several are located in Chicago and in Minneapolis/St.
Paul. 1In addition to large food processing firms, several large
farm machinery manufacturers are headquartered there.

Emerging high-priority concerns in the Chicago and Detroit
regions are:

--What should the Federal Government do to encourage the
development of ways to increase agricultural production
while reducing agricultural dependence on energy-related
inputs such as chemical fertilizers, pesticides, and herbi-
cides? In the past, American agriculture has increased
production primarily through increased use of energy-
intensive inputs. Food experts say this cannot continue.

--What should the Federal Government do to encourage con-
servation of agricultural land and soil?

--What should the Federal Government do to influence the
structure of American agriculture? Federal agricultural
programs such as price supports, tax policies, and credit
policies are blamed as the principal factors in the trend
to larger farms and inflation in land values.

--Can Federal credit policies be redirected to those who
neet credible tests of need? Easy credit for wealthy



and many other issues interact. We must emphasize
greater interaction in our own efforts to better
assess the total environment.

3. Facilitating development of a comprehensive food
policy. The need for a comprehensive food, nutri-
tion, and agricultural policy that provides coherent
"rules of the game" is becoming more and more ap-
parent. We will have an important role to play in
addressing the options for this policy. We expect
to devote more time to applying state—-of-the-art
techniques (i.e., program evaluation, scenario
analysis simulation, and forecasting) and to con-
tinue to seek and recommend improvements in program
design and feedback.

MAJOR CONCERNS IN THE
FOOD ISSUE AREA

The next four chapters present four areas that we believe
are of major concern:

--Food system: Addressing systemwide concerns offers oppor-
tunities for improved efficiency and effectiveness. (See
ch. 2.)

--Food production: Maintaining and increasing productivity
requires new approaches. (See ch. 3.)

--Food marketing: Government's regulatory role in the costly
link between producers and consumers needs better defini-
tion. (See ch. 4.)

-=-Food consumption: Programs must meet nutritional needs at
least cost and greatest effect. (See ch. 5.)

Each part of the total food-agriculture-nutrition system con-
tributes to the effective operation of the system as a whole. The
food and agriculture system has production, marketing, and consump-
tion subsystems. This classification follows the categories in the
Food, Agriculture, and Nutrition Inventory, 1/ so that automated
information support can be available for work in the issue area to
GAO and other organizations.

1/The Food, Agriculture, and Nutrition Inventory, maintained by
USDA, is an online system that can provide a complete listing
of all U.S. food and agriculture programs.

#



5 to 7 percent of California's most productive agri-
cultural land.

--Agricultural production uses 5.1 percent of the State's
total energy consumption, mostly for fertilizer and lift-
ing irrigation water.

The Denver region has experienced several problems in the
area of food and fiber production. Among these are

--monopolistic rail transportation caused by railroads
going out of business;

--depletion of ground water resources for agriculture;
--loss of productive farmland to other uses;
--loss of agricultural labor to energy-production indus-

tries; and '

--special nutritional problems of specific food assistance
target groups, such as Indians.

Potential effects on GAO

Agriculture and the production of food affect every person
daily through the availability, cost, and quality of food. Food
production involves much more than the physical presence of farms,
ranches, and food processing plants. The economic and social
health of the food delivery system strongly influences the entire
country. No other economic sector occupies so much land, produces
so many goods and services, and employs so many people.

We see our role relating to the broader food issues as fit-
ting into three areas.

1. Monitoring of crucial factors and trends as they
provide indicators of changes in environment. By
keeping aware of historical trends of social,
economic, and political developments, we can
better prepare ourselves for analyzing the prob-
lems that the Congress will need to address.
Further developing the use of forecasting and
change indicators and using available computer
models will give us the capability to assess
implications of changing patterns and advise the
Congress of imminent problems and alternatives
to avoid or correct them.

2. Emphasizing cross—-issue analyses. Many concerns
of the food issue area overlap the concerns of
other GAO issue areas. We will have to integrate
our work so that we can provide systemwide
evaluations. Food, health, enerygy, water, land,




--Food, nutrition, and agricultural production and support
industries account for approximately one-fourth of the
gross national product.

3

e e B T S W Y . P T T SR G

The potential impact of Government actions on the operation
of the food system is of major concern to the businesses involved
in preducing and selling the food and to consumers who usually
shoulder the burden of Government actions via higher retail food
prices or higher taxes. Many opportunities exist for more effec-
tive and efficient Government involvement. Figure 1 illustrates
the linkages of Government to the food system.

FIGURE 1

THE FOOD SYSTEM
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Source: USDA.

Government programs and policies which unnecessarily constrain
one or more of the food and agriculture system links threaten the
system's ability to provide consumers with a continuous stream of
safe, high-quality, and relatively low-priced food. Constraints
can take the form of ineffective or inefficient farm policies that
dampen production or innovation by not providing incentives to
produce; conflicting and overlapping Federal and State rules and
regulations that impede productivity gains and increase costs of
food marketing; or policies that threaten the future supply of
basic food-producing resources such as land, labor, managenent,
water for irrigation, energy, fertilizer, and money (capital and
credit).

11



CHAPTER 2

FOOD SYSTEM: ADDRESSING SYSTEMWIDE CONCERNS

OFFERS OPPORTUNITIES FOR

IMPROVED EFFICIENCY AND EFFECTIVENESS

THE FOOD SYSTEM

The food-agriculture-nutrition system is an intricately woven
pattern of many disciplines and occupations encompassing far more
than farming. It includes (1) the so-called agricultural support
service industries which provide products such as energy, machin-
ery, and chemicals used by the farm sector, (2) the farm sector
itself, meaning the producers of crops, livestock, and dairy
products, and the fishing industry, (3) the food processing sector
such as slaughterhouses and meatpackers, grain mills, dairies,
canners, packers, and prepared food manufacturers, (4) warehousing,
transportation, and distribution, (5) retail food stores and
restaurants, and (6) the individual consumer.

We believe it is useful to discuss the food and agriculture
system as a whole in this chapter and the sector subsystems--
production, marketing, consumption--in later chapters. Issues
such as global hunger, agricultural research and development, and
food policy decisionmaking that cut across the entire food system
also are discussed in this chapter.

The food system reaches beyond U.S. borders. Agricultural
exports have accounted for a growing portion of the Nation's for-
eign exchange and have played a vital role in reducing the U.S.
balance of trade deficit while helping to feed people in other
countries.

The food system is one of the Nation's largest industries—-
euploying about 15 million workers. For example:

~-Food accounts for one out of every five jobs in the
private sector.

--Capital assets of the farm sector alone total $927 billion,
equal to 88 percent of the capital assets of all U.S. manu-
facturers.

--Over $40 billion in food and agricultural products was
exported in 1380, resulting in a $23 billion agricultural
trade surplus. In fact, since 1971, agricultural trade
has created a surplus while nonagricultural trade tallied
a huge deficit.

10
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have relatively high food consumption. Meanwhile per capita con-
sumption in South Asia, thHe Middle East, and the developing coun-
tries of Africa will scarcely improve or may actually decline
below present inadequate levels. At the same time, real prices
for food are expected to double.

The World Bank estimates that more than 1 billion people--
one quarter of the human race-~suffer from chronic malnutrition.
They are underfed or are missing critical nutrients from their
cereal-dominated diet, and they likely suffer from nutrient-
deficient health problems. They are often young, poor, and live
in environments unable to produce sufficient food to feed the sur-
rounding populace. At best, their future is discussed with cau-
tious optimism; at worst, their plight will worsen to the point
of massive famine should harsh weather prevail in the absence
of international safeguards.

In the years to come as Government resources become more
constrained and U.S. domestic concerns become more pressing, the
United States will need to decide what its role is to be in al-
leviating food problems abroad. Many observers believe the major
emerging issue of the next decades will not be energy, but food--
and no effective measure exists for determining minimum human
food requirements.

What can be done to improve the effectiveness and efficiency of
U.S. efforts to alleviate food problems in the developing
world?

The Food and Agriculture Organization of the United Nations
estimates that 450 million people eat less than their minimum
energy needs require. Hunger in the developing world persists
as a major world problem because of poverty and instability of
food supplies.

Food imports, concessionally or commercially, can meet some
of the spiraling food needs in the poorer countries, but it is
generally recognized that imports are not a viable long-term
solution. This view is reflected in the March 1980 report of the
Presidential Commission on World Hunger, which states, "If world
hunger is to be overcome, unprecedented increases in food produc-
tion must be achieved in the developing nations themselves, where
the need is greatest and current output has the greatest room for
further expansion." The report emphasizes that not only must
more food be produced in the nations, but it must be produced in
a fashion that develops self-reliance for individuals as well as
for the nation itselft.

Ongoing work in the issue
and past GAO reports

Hunger and malnutrition in developing countries is a chronic
problem. The questions we intend to address in this issue are:

13



Questions are now being asked about the efficacy of Federal
intervention in food and agriculture, and in other areas, as the
administration and the Congress return to a free market philos-
ophy. Much debate centers on the appropriate role for Government
in the food system and in regulating the agricultural industry.
Each program is being scrutinized for continued need and for

demanctrataed n+ili 3
demonstrated utility and success of program operations.

Issues concerning the U.S. food and agriculture system's
continued ability to maintain and increase productivity are
receiving national attention. Considerable concern exists about
the structure of the farm sector and the capability of the inputs
sector of the food system. U.S. industrialized cropping systems
rely to a high degree on the availability of energy and special-
ized farm inputs. These inputs can be constrained by political
or economic actions far beyond the farmer's control. Production
under the U.S. system depends on a farm sector which is losing
natural soil fertility and productive land and which is relying
on the use of fertilizer, energy, herbicides, and machinery
to maintain production.

Prospects for the 1980's suggest that our fishing and agri-
cultural production may be running close to capacity under cur-
rently applied production techniques and that capacity could be
severely strained by additional foreign demand. The handling
system~-storage, transportation, and port facilities--may be
severely taxed at times. Reevaluating Federal programs, their
impact on the budget, the taxpayer, the economy, and the food
system's ability to function may uncover opportunities to
increase productivity in food production and marketing.

The world will require more
food in the future

The world's population is expected to grow from an estimated
4 billion in 1975 to 6.35 billion in 2000, an increase of more
than 50 percent. By 2000, 100 million people are to be added
each year compared with 75 million in 1975. Ninety percent of
this growth is to occur in the poorest countries.

The developing countries' farm sectors are not advanced,
yields are very low, and distribution and storage systems are in-
adequate. Population increases negate virtually any net increase
in food output. The Global 2000 Study done at the direction of
the Carter administration concluded that world conditions will
probably get very bad very quickly in the next quarter century.

While some observers dismiss the Global 2000 Study as
"doomsday" prophecy, others sense the need for a hard look at
the world's ability to feed itself. World food production
is estimated to increase 90 percent between 1970 and 2000, but
the bulk of that increase is expected in countries that already

12



demand for agricultural production in the 1980's. Some USDA
analysts argue that by 1985 the world outside the United States
will depend on us for 15 percent of its agricultural products,
compared with 2 percent in the early 1950's and 11 percent in
the late 1970's. '

The need to develop technology which can increase food pro-
duction without serious side effects will continue to be a chal-
lenge. Rapid technological advances in the past helped to
offset the pressure of inflation and rising costs on farmers.
Those advances kept production high and food prices low, freed
people for nonfarm jobs, and all but guaranteed ample quantities
of food for foreign trade. But no technological breakthroughs
appear to be on the immediate horizon that will have an impact
on farming comparable to what was experienced in the last 40
years.

Technological breakthroughs from agricultural research pro-
vide the underpinning for the entire U.S. food system and its
productivity growth. As an illustration, USDA estimates that to
achieve our current production with 1916 methods would require
31 million farm workers instead of the 3.7 million workers actu-
ally employed in farming in 1980. Yet, Federal funds for research
have leveled off since 1965. Reduced funding for agricul tural
research and extension is a national issue that is Just beginning
to receive public attention.

The Congress recognizes the importance of agricultural re-
search and is considering increasing funds for it. Budgeted
for $687 million in fiscal year 1980, USDA agrlcultural research
was budgeted $786 million in fiscal year 1981, an increase of
about 14 percent.

Despite the administration's increased emphasis on basic
agricultural research and development, experts are pessimistic
that the research and development system will be able to meet
critical needs.

What can be done efficiently to stimulate food and agricultural
research and development?

About one-fourth of the growth of U.S. farm productivity--
food output in relation to the amount of land, labor, and energy
used--can be attributed directly to agricultural research and
development. From 1930 to mid-1965 American farm productivity
increased by 3.0 to 3.5 percent annually. Since that time the
rate of productivity increase has dropped to 1 to 2 percent
yearly. This decline is of concern to agriculture policymakers
because of an increasingly limited natural resource base (land,
water, and energy) and a steadily increasing demand for U.S.
foodstuffs, particularly for export.

Most experts contend that increased emphasis on research
and development is the best way to increase food production and
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1. What actions can the United States take to assist
developing countries achieve food self-sufficiency?

2. Can U.S. efforts be carried out more economically and

.
efficiently?

3. Is the U.S. strategy for combating hunger effective?.

3. s th . gy for combating hunger effectiver?

Our current work addresses all three questions. We are

assessing the Agency for International Development's (AID's) ef-
forts to carry out a congressional mandate to help reduce post-
harvest food losses. Meeting this goal would contribute largely
to needed food supplies. We also are examining AID's management
processes for identifying needs and establishing food, agricul-
ture, and nutrition research priorities; for evaluating and
disseminating research results; and for coordinating research
activities with other organizations. This has been a major area
of interest of the Senate Appropriations Committee, and the
House Agriculture Committee has included it on its tentative
agenda of hearings.

In the past 18 months, we have issued the following reports
which deal with U.S. efforts to alleviate food problems in the

developing world:

"Food for Development Program Constrained by Unresolved Manage-
ment and Policy Questions" (ID-81-32, June 23, 1981.)

"Poor Planning and Management Hamper Effectiveness of AID's
Program To Increase Fertilizer Use in Bangladesh" (ID-81-26,
Mar. 31, 1981).

"Status Report on U.S. Participation in the International Fund
for Agricultural Development" (ID-81-33, Mar. 27, 1981).

"U.S. Assistance to Egyptian Agriculture: Slow Progress After
5 Years" (ID-81-19, Mar. 16, 1981).

"AID Must Consider Social Factors in Establishing Cooperatives
in Developing Countries" (ID-80-39, July 16, 1980).

"Cooperation in Agricultural Assistance: An Elusive Goal in
Indonesia®™ (ID-80-29, June 11, 198Q).

"Search for Options in the Troubled Food for Peace Program in
Zaire" (1ID-80-25, Feb. 22, 1980).

INCREASING FOOD SYSTEM PRODUCTIVITY
REQUIRES BREAKTHROUGHS

Major long-run increases are expected in world food demand
due to world population and income growth, putting demands for
greater output on the U.S. agricultural system. Conservatives
estimate annual growth rates of 2.5 to 2.7 percent in world
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"Long-Range Planning Can Improve the Efficiency of Agricultural
Research and Development" (CED-81-141, July 24, 1981).

"The Department of Agriculture Can Minimize the Rlsk of Potentlal
Crop Failures" (CED-81-75, Apr. 10, 1981).

“Agriculture Research and Extension Programs To Aid Small
Farmers" (CED-81-~18, Oct. 17, 1980).

ANTICIPATING CHANGE

World turbulence--famine in developing countries, skyrocket-
ing prices for energy supplies to U.S. agriculture, massive
Russian grain purchases, low farm margins, farm "strikes," and
persistent inflationary pressure--has led to new questions about
U.S. agriculture's ability to maintain adequate food supplies
in domestic and world markets in the future. In the past, little
more has been done than reacting to crises. For the 1980's,
however, policymakers must face the challenge of anticipating
future circumstances and problems confronting the food and
agriculture system and begin to plan for actions appropriate to
the times.

Passing into an era of uncertain food supplies has created a
need for food policy which embraces consumer and processor as well
as farmer concerns, as opposed to strictly agricultural policy
which concentrates on farmer problems. This shift in emphasis is
continuing and is recognized by the Congress and the administra-
tion in numerous references to the importance of food, agricul-
ture, and nutrition.

Progress has been made toward developing a coherent national
food policy, but there is much left to be done. A recent USDA
publication entitled "Agricultural-Food Policy Review: Perspec-
tives for the 1980's" stated:

"Essentially, the development of a comprehensive, inte-
grated food and agricultural policy* * *means recog-
nizing that a broad array of food, agricultural, and
resource goals are all interrelated and must be treated
within a common policy framework and process if their
interactions are to be effectively considered.”

Historically, food policy has been made on an ad hoc basis as
a reaction to crises. Long-range goals have not been set to
respond to recurring problems or pervasive issues. In a supply
scarcity situation, a more specific set of goals is needed to
form the basis for a food policy framework. Figure 2 illustrates
policies related to food and agriculture.
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food system productivity through better marketing, processing,
and transportation.

Ongoing work in the issue
and past GAOC reports

The objective of our work in this issue is to call congres-
sional attention to the ramifications of declining agricultural
productivity and its relationship to efforts to improve food
and agricultural research and development.

Questions to be addressed are:

1. Does USDA sufficiently plan or account for preservation
of our natural resource base as one of the goals of
agricultural research?

2. 1Is the U.S. research and development system prepared to
address the major food and agricultural issues of the
next 20 years?

3. What is the best method of managing Federal and State
agriculture research and development?

In our ongoing review of Federal nutrition research planning
and coordination for the chairman of the Subcommittee on Science,
Research, and Technology, House Committee on Science and Tech-
nology, we are reviewing nutrition research to assess how well
title XIV of the Food and Agriculture Act of 1977 is being imple-
mented.

In another review we are evaluating the need for and use of
USDA's 152 research facilities.

In a review following up on our report on long-range plan-
ning for agricultural research, we are examining the State-Federal
interaction for coordination and planning of agricultural research
programs.

We issued the following reports during the last 18 months
which addressed food and agriculture research and extension
issues:

"Lead Agency Responsibilities To Keep Informed Of Personnel Needs
In The Food and Agriculture Sciences Are Not Being Fully Met"
(CED~82-25, Dec. 28, 1981).

"Better Collection and Maintenance Procedures Needed To Help
Protect Agriculture's Germplasm Resources" (CED-82-7, Dec. 4,
1981).

"Cooperative Extension Service's Mission and Federal Role Need
Congressional Clarification" (CED-81-119, Aug. 21, 1981).
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Federal programs, agencies, or departments. This direction in
economy and efficiency work has been productive and will continue
to receive priority attention. However, during the course of

our work over the last 18 months, we found that our scope needs
to include consideration of how agency food programs interface
with private efforts to avoid duplication. We also learned that
we must find better ways to capitalize on existing knowledge

in food and fiber issues so that we are better able to make
knowledgeable systemwide evaluations.

Our first step in capitalizing on existing knowledge was
carried out in our work on the Food, Agriculture, and Nutrition
Inventory (FANI), an automated inventory of 485 Federal programs
involved in food, agriculture, or nutrition. ;/ The Federal
programs identified in FANI show many areas that could involve
overlap and duplication.

Identifying Federal programs in the food area, however, is
only a beginning step in describing the structure of the food sys-
tem and defining the Federal role in its networks. The increasing
complexity of the food sector today is making it necessary to.
use system analysis tools to assess the efficiency of the Federal
role in the food system and the food system's role in the total
economic environment. USDA is expanding its capabilities to eval-
uate the interrelationships of food, energy, and the environment.
We have made some reviews of system and planning tools in the
food area, but more is needed to be able to identify opportunities
to improve USDA's overall management capability.

On January 15, 1981, the Administrator of the then Science
and Education Administration held a meeting of officials from
USDA, the Users Advisory Board, the Senate Appropriations Commit-
tee, OMB, and GAO to discuss FANI and other USDA information sys-
tems. One outcome of this meeting was the science and education
organization staff's acceptance of the responsibility to dissemi-
nate FANI through its national data base network and to oversee
the annual FANI update. Since the January meeting, we have been
working with the staff in making FANI more accessible as well as
integrating it with other USDA management tools.

In June 1980, we began an experimental job intended to build
a permanent automated file of food and agricul ture experts nation-
wide. The Interest File on the Food System (IFOFS) is a working
example of a management information tool that can assist decision-
makers in quickly identifying food and agriculture experts accord-
ing to location, employer, interests, and specific areas of knowl-
edge or expertise. This prototype file contains input from GAO

1/FANI is now maintained and administered by USDA. The inventory

~ contains data on program name, budget, and enabling legislation
and classifies programs according to a matrix of four basic
characteristics.
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FIGURE 2

interrelatedness of food policy
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Source: USDA.

A policy framework which identifies existing goals, objectives,
and interrelationships with other programs could be helpful in food
policy decisionmaking. Present policies have no such framework,
nor do they subscribe to an integrated set of goals or objectives.

What are the best management and planning tools applicable to the
food and agriculture system and how can they be used?

Information and management tools, such as agricultural
census data or the domestic information display system, exist
within Government and the private sector to measure food and
agricultural program impacts and to monitor the condition of the
food sector. Manual and computer-based information tools are
scattered throughout the 30-plus Federal agencies involved with
food programs. For the most part, tools were designed to give
decisionmakers a better understanding of how well the programs
they manage are working.

These food and agriculture decisionmaking tools need to be
assessed for usefulness versus cost, how they relate to one
another, and how they can be used in providing feedback on pro-
gram efficiency. The Reagan administration is relying increas-
ingly upon cost-benefit analyses as a basis for program and
policy decisions, and better tools will be needed.

Our current approach has concentrated, for the most part,
on identifying and reducing duplication and overlap within single
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"Food Bibliography January 1977 to December 1980" (CED-81-73,
Apr. 1981).

"Pension Fund Investment in Agricultural Land" (CED-81-86, Mar.
26, 198l).

"Summary of GAO Reports Issued Since 1977 Pertaining to Farm Bill
Legislation" (CED-81-43, Jan. 21, 1981).

"Food, Agriculture, and Nutrition Issues for Planning™ (CED-80-
94, June 11, 1980).
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regional and headquarters units and is a repository of easily
accessible information that can be used to produce contact lists
for basic job analysis, to form expert panels, and to target
report distribution to key decisionmakers. The IFOFS file is
computer-linked to the FANI file of Federal programs.

Ongoing work in the issue
and past GAO reports

Our strategy in this issue is to call congressional and
agency attention to the opportunity to improve the management
of food programs and the vast information resource that exists
in food and agriculture.

The 97th Congress expressed a renewed interest in making
better use of Government's information resources. The Paperwork
Reduction Act of 1980 calls for, among other things, better con-
trol and application of the rapidly growing amount of information
in all sectors of society and Government.

The Subcommittee on Department Operations, Research, and
Foreign Agriculture, House Committee on Agriculture, held a
series of hearings and workshops throughout the summer and fall
of 1981 on agriculture information, expanding information tech-
nologies and natural resource data bases, and how these tools
can be used and understood better by decisionmakers.

The questions to be addressed in this issue are:

1. Are the available management tools effective in providing
current and necessary information for food program
decisions?

2. Do Federal managers and planners effectively use
existing management tools to respond to changing
conditions?

3. How can we encourage development of criteria for measur-
ing the effectiveness of food programs so that functional
coordination among agencies can be measured and improved?

We are working with USDA at the request of the Chairman,
Subcommittee on Agriculture, Senate Committee on Appropriations,
to find a better, more systematic way to use the many information
sources and tools to improve decisionmaking.

In the past 18 months, we issued the following reports
addressed to questions about management tools and techniques in
the food and agriculture system:

"Department of Agriculture Needs Leadership in HManaging Its
Information Resources" (CED-81-116, June 19, 1981).
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What can the Federal Government do at the least cost to
alleviate the effects of scarce food input resources?

In the past, the United States assumed that input resources
would be cheap and available and food and farming systems were
designed based on those assumptions. However, resource scarcity
is forcing reconsideration of input availability. Already, the
high price of fossil fuel has caused adjustments in U.S. agri-
culture and could lead to even more significant changes during
the 1980's. Farm organization may undergo modifications as
producers seek alternative energy sources or explore new produc-
tion techigques. Farming's capital requirements undoubtedly
will be affected.

~Farmers relying more than ever on other sectors for inputs
such as fertilizer and equipment have found the cost of farming
growing steadily with inflation in other sectors. The higher
production costs substantially increase the farmers' breakeven
point and the risk associated with price fluctuations in farm
production.

The potential exists for USDA to contribute significantly
to improved resource management techniques which could reduce
farm costs and improve the efficiency of farm resource use.
Cutting farm costs could improve farmers' income and alleviate
pressure for Federal farm subsidies.

Ongoing work in the issue
and past GAO reports

We intend to point out the need for continuing assessment
of the ability of the Nation's agricultural structure to maintain
production. Such factors as loss of farmland, the depletion of
ground water reservoirs, and the loss of labor resources need
to be continually tracked and appraised.

Questions to be addressed in this issue are:

l. What is the impact of input constraints on farm pro-
duction?

2. What Government actions are needed to adjust to scarce
inputs?

Ongoing work addresses those questions. We are conducting
a comprehensive assessment of whether replacement of exiting
farmers is a national concern. For years, about 1,000 to 2,000
farmers a week have been leaving farming, although new data
indicates that the number of small parttime farmers is increas-
ing. The study looks at whether inflation and the rising cost
of land, equipment, and operation is closing farming as a pro-
fession to beginning fulltime farmers.
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CHAPTER 3

FOOD PRODUCTION: MAINTAINING AND

INCREASING PRODUCTIVITY REQUIRES NEW APPROACHES

Economic functions can be divided, at the macro level, into
two categories: production and consumption. A third category,
marketing, is an ill-defined link between the other two. We will
discuss the production category in this chapter and marketing and
consumption in later chapters.

AGRICULTURAL INPUTS HAVE
CHANGED AND ARE FRAGILE

For almost the first two millenia of man's existence as a
food cultivator, the inputs required for agriculture remained the
same: human labor, draft animals, water, soil, sun, and seeds.
Up until about 1930, U.S. agricultural productivity rose because
farmers used more of those inputs. Since 1930, new kinds of in-
puts have been used in agriculture: farm machinery, petroleum-
based fertilizer, advanced germplasm (seeds and plants), credit,
and highly educated farmers.

A major concern to producers, and thus to the U.S. Govern-
ment, 1is the future cost and availability of the basic resources
used for producing food. American agriculture is highly dependent
on these resources for a high level of output--particularly on
fertilizer, which is critical for maintaining high crop yields.

Land, water, and energy resources available for agricultural
production are expected to be in short supply in the 1980's.
Farmland is now being used for homes, shopping centers, and indus-
trial parks, and decreases in land fertility and topsoil will
require more inputs to maintain productivity. Irrigation water
is also in short supply in some regions, and losses in water and
farmland may lead to lower crop production and still higher food
prices. Concern does not stop just with the physical inputs.
Uncertainty about capital, management, information, and labor
is also increasing.

Agricultural policies will need to adjust to this supply
scarcity situation, yet U.S. policies which affect each of these
resources are often considered separately, not in conjunction with
the total resource requirements for food production. The fossil
fuel inputs are of particular concern because of their finite sup-
ply, rapidly expanding cost, and competing nonfarm use. Increased
food output is expected to come from increased yields rather than
bringing more 'land under cultivation. Energy-based fertilizer and
water inputs are of uppermost concern. Their limited supply and
higher costs can lead to diminishing returns and a potential
leveling of farm output.
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What type of agriculture will best fit the United States in
the future? Can we rely on the type of industrialized agriculture
we now have which depends on expensive or scarce inputs? Some
experts predict that in the future the number of small part-time
farms will increase, as will large farms, but that moderate-size
farms ($40,000-3100,000 gross sales) will phase out. .

Farmers are also reaching into the manufacturing and pro-
cessing sector through cooperatives, a trend that will probably
accelerate. Thus, the farm sector is becoming integrated verti-
cally as well as horizontally.

Programs to support farm pro-
ductivity need rethinking

Prior to 1972 the Federal Government's principal food con-
cern was managing what seemed to be a perpetual surplus. At
the same time, we were concerned with maintaining sufficient
farm income levels to ensure adequate food production. The
situation is changing, however. Farm income figures suggest
that farmers have benefited somewhat from farm productivity
gains since per capita farm income has increased. USDA data
suggests that farm families' incomes have almost reached com-
parability with nonfarm families even though margins per acre
have fallen.

The debate over Federal programs to support farm produc-
tivity has become heated as the Reagan administration targeted
cotton, peanuts, and dairy programs for changes to achieve
budgetary reductions. The administration proposes to rely on
increased market demand resulting from world food shortages to
increase U.S. farm productivity, rather than Federal farm pro-
gram support from target prices and deficiency payments to
farmers. '

How effective and adequate are farm programs directed toward
maintaining farm productivity?

Concern is growing that current Federal commodity programs,
as well as other programs and policies, are having unintended
effects on the structure of agriculture. Even though these pro-
grams are aimed at improving the economic viability of farming,
they have not addressed concerns about farm income effects on
other sectors, rural decay, fertility loss, and decreased farm
sector productivity. Farm margins continue to be squeezed and
the highly leveraged new farmers are particularly prone to fail-
ure. Some observers believe that current farm programs designed
to maintain productivity and support farm income, have outlived
their usefulness and are not appropriate to the present realities
of U.S. agriculture with its large, industrialized farms.

From the end of World War II to the early 1970's, according

to Dr. Pierre Crosson, Senior Fellow, Resources For The Future,
Inc., the real price of key land-saving inputs--energy, fertilizer,
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. A second effort we have underway will identify sources of
information on agriculture's current and projected capital needs
aqd potential future sources of capital. We will also identify
financial analysis measures to assess agriculture's financial
viability.

In a third review we are assessing the current combination
of policies affecting the nutrient content of the soil and
incentives to preserve farmland fertility. The review appraises
how the current marketing system affects the recovery of soil
depletion costs and alternatives that could be employed.

' We published the following reports keyed to this issue dur-
ing the past 18 months:

“Summary of Major Deficiencies in the Farmers Home Administra-
tion's Business and Industrial Loan Program" (CED-81-56, Jan. 31,
1981).

"A Framework and Checklist for Evaiuating Soil and Water Conser-
vation Programs" (PAD-80-15, Mar. 31, 1980). -

"The Farmers Home Administration's Economic Emergency Loan Pro-
gram Could Be More Effective"™ (CED-80-84, Mar. 28, 1980).

"FmHA, ASCS, and Extension Service: The Cooperative Extension

Service Should Provide Farmers With More Information on Farm
Credit Sources" (CED-80-45, Feb. 27, 1980).

AGRICULTURAL STRUCTURE HAS CHANGED

In January 1981 USDA issued a report resulting from its
major study of agricultural structure entitled "A Time To
Choose." That report concluded that U.S. food and agricultural
policy has never had an explicit agricultural structure pattern
as a model, although "family farms" were the encouraged mode of
farm organization. However, family farms in the United States
are beginning to be only a fond memory from the country's past,
a tidbit of Americana that, like general stores and home milk
delivery, has been pressured to concentrate. The USDA report
was intended to demonstrate to farm policymakers that agricul-
tural realities have changed.

Since 1950, U.S. farmers have been going out of business at
the rate of more than 2,000 weekly. The number of farms dropped
from 8 million in 1935 to 5.7 million in 1950 to 2.34 million
in 1974 and was projected to drop to 1.5 million in 1980. Future
farms are expected to become larger and require fewer workers
as machinery and capital are substituted for human labor. Since
1950 the average farm size has increased about 80 percent. Nearly
two-thirds of the Nation's food and fiber is produced by about 13
percent of the farms (200,000) and over one-third by less than
3 percent of the farms (50,000).
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Questions to be addressed in this issue are:

1. What production control mechanisms and productivity
incentives will best adjust U.S. capacity to current
and future demand? :

2. What is the impact of low margins on the farm sector
and its ability to provide food?

3. What Federal action can be taken to bring farm income
in line with risk, potentially reducing Federal pro~-
gram costs?

4. What opportunities exist for administering the farm
programs in a more efficient and economical manner?

Our current examination of the Commodity Credit Corporation's
commodity storage program is expected to uncover management weak-
nesses which have led to spoilage.

We are also reviewing the continued need for and effectiveness
of USDA support programs for the wool/mohair industry. In spite of
USDA programs, production has fallen and no evidence exists that
the programs have resulted in better quality wool. Meat demand
influences production more than fiber demand.

We issued the following reports during the past 18 months in
this issue: ' ~

"Information on Peanut Allotment Owners That Lease and Rent Away
Rather Than Plant Their Peanut Allotments/Quotas” (CED-81-156,
Sept. 21} 1981) .

"Storage Cost Data on CCC~-Owned Commodities" (CED-81-157,
Sept. 18, 1981).

"Analysis of Certain Operations of the Federal Crop Insurance
Corporation” (CED-81-148, July 30, 1981).

"Farmer-Owned Grain Reserve Program Needs Modification To Improve
Effectiveness” (CED-81-70, June 26, 1981).

"Weak Management in Animal Disease Control Program Results in
Large Economic Losses" (CED-81-96, June 24, 198l1).

"More Can Be Done To Protect Depositors at Federally Examined
Grain Warehouses" (CED-81-112, June 19, 1981).

"Gross and Net Income of Major U.S. Sugar Cane and Beet Producers"
(CED-81-113, May 29, 198l).

"Better Data Needed To Determine the Extent to Which Herbicides
Should Be Used on Forest Lands" (CED-81-46, Apr. 17, 1981).
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and water--fell. 1/ At the same time, Government programs were
encouraging farmers to keep land fallow and to use land-saving
technologies, resulting in increasing crop yields. After 1972,
when prices of energy and fertilizer began to rise, and foreign
agricultural sales to increase, farmers began to use more land
or to use land more intensively, leading to a decreased rate

of increasing crop yield. Unless Government policies change,
these trends will likely continue.

Public food and agricultural policies seek to accommodate
simultaneously the multiple interests of farmers, consumers,
traders, transporters, manufacturers, suppliers, rural communi-
ties, and food-deficit countries. Policy objectives include
the amount and stability of farm income; equitable treatment
of producers of various commodities; and in different regions,
food aid, economic viability of rural areas, and the cost of
programs to achieve these objectives.

Programs resulting from these policies seek to shift some
of the production and price risk from farmers to society and
ultimately to maintain and improve farmers' incomes. The U.S.
Government has supported prices of major farm crops for many
years. Current commodity programs support farm income and
prices. Under the Reagan administration, proposals for farm
programs and policies have three basic objectives:

--Reduce the role of Government in agriculture, while
reorienting food and fiber programs to the market-
place.

--Maintain and increase the growth in agricultural
productivity.

-~Reduce Government costs to the minimum while maintain-
ing maximum flexibility for timely adjustments.

Ongoing work in the issue
and past GAO reports

In this issue, we intend to continue to evaluate USDA's
ability to track the direction of the farm sector, anticipate
changes in the world environment, and have contingency plans
available to adjust farm programs accordingly. Our reviews will
also reflect the status of the debate on farm income, since the
Reagan administration plans to rely increasingly on free market
forces rather than Government intervention to influence farm
income.

1l/Pierre Crosson; "Is There A Crisis In Agricultural Inputs?";
Food In The Future: Proceedings of a Planning Symposium
(CED-81-142, 1981).
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The National Agquaculture Act was approved on September 26,
1980. It sets forth a national aquaculture policy, requires
that a national aguaculture development plan be established and
implenented, and encourages aquaculture activities and programs
in both the public and private sectors. Adguaculture programs are
authorized at $70 million through 1983 for program activities in
the Departments of Commerce, Agriculture, and the Interior.

The American Fisheries Promotion Act (title II of Public Law
96-561, which was approved Dec. 22, 1980) provides a mechanism
to help achieve self-sufficiency for U.S. fisheries and to take
care of the industry's short- a