
Opportunities for
Redesigning Policies for

Agriculture, Trade,
and the Environment

he previous chapters have demonstrated that global in-
tegration, expanding and changing world agricultural
markets, and heightened environmental concerns are de-
fining new policy challenges and opportunities for the

United States. These trends manifest themselves in global mar-
kets that demand growing amounts of value-added agricultural
products; an emerging environmental agenda that extends be-
yond traditional conservation concerns; and an expanding re-
search agenda that increasingly emphasizes environmental
protection, food safety, marketing and trade, and profitable, yet
environmentally sustainable agricultural systems.

Unfortunately, federal policies and programs affecting the
agricultural sector have not changed sufficiently to address these
new concerns. Indeed, they conflict with the new developments
in significant ways. They promote production of bulk commodi-
ties and hinder possible opportunities for U.S. farmers in fast
growing, value-added export markets. They divert major re-
sources to soil conservation while other issues of significance—
water quality, wildlife habitat, and soil quality—remain relative-
ly neglected. Almost two-thirds of agricultural research funding
is devoted to increasing farm output, but more output will mean
more federal subsidies to export surplus crops, and still more fed-
eral funds to “idle” land to control surpluses.

As the United States moves toward the year 2000, and as con-
tinuing budget pressures constrain traditional subsidy solutions,
government must explore innovative approaches to these dilem-
mas. Furthermore, tensions between agricultural policies and
trends in both trade and environmental spheres create costly inef-
ficiencies. Seeking complementary and mutually reinforcing po-
licies for agriculture, trade, and the environment could not only | 197



198 | Agriculture, Trade, and Environment

lessen budget pressures but also help ensure that
the nation’s policies are oriented to the future, not
anchored to the past.

Seeking complementarity would involve:

� synchronizing domestic trends with global
forces,

� targeting program resources on priority areas,
� encouraging development of technologies that

serve multiple objectives, and
� using markets or market-like mechanisms

wherever possible.

This chapter presents policy options for agri-
culture, trade, and the environment that illustrate
how policies and institutions can be complemen-
tary rather than in conflict. As the United States
heads into the 21st century, such complementarity
could have a key influence on the role and stand-
ing of U.S. agriculture in an ever-expanding glob-
al economy. Moreover, seeking complementarity
among agricultural, trade, and environmental po-
licies will permit the United States to seize the op-
portunities of global market expansion while pro-
tecting and advancing domestic goals related to
environmental quality as well as the competitive-
ness of the agricultural sector. Options to modify
existing programs and legislation, or to introduce
new programs and legislation that pursue comple-
mentarity for agriculture and trade, agriculture
and the environment, and trade and the environ-
ment are examined in turn.

POLICY OPTIONS FOR AGRICULTURE
AND TRADE
A paramount message of this report is that today’s
farm programs no longer serve the needs of the
agricultural economy and the nation. Farm pro-
grams are costly, many work at cross purposes
with each other, and they are aimed at achieving
goals that many Americans no longer consider a

priority. Production subsidy programs, for exam-
ple, create surpluses that require costly export
subsidy programs to dispose of them. To stem pro-
duction of surplus crops, millions of acres are laid
idle at government cost—and production of other
products that are in ever-greater demand overseas
is stymied. Acreage bases concentrate the applica-
tion of fertilizers, pesticides, and other inputs on
fewer acres, increasing risks for the environment.
All the while, research programs concentrate on
generating more crop output, and little heed is
paid to solving newer problems relating to trade
and the environment.1

A new approach is needed for the agricultural
sector—one that aims at bringing about greater
harmony among agricultural production and new
budget realities, the environment, and internation-
al markets. This is not to say that traditional goals
should be abandoned completely. As its economy
grows, the United States continues to require
abundant supplies of safe and affordable food and
fiber. But the tenor and realities of the times have
changed, and government programs must change
with them. Many citizens now view food safety,
for instance, as a major concern, making the im-
pact of farm programs on chemical use in agricul-
ture as important as their impact on farm income
and farm exports. Citizens are also demanding
greater environmental protection, which puts
more pressure on management programs. Income
levels of farm households are now on a par with
nonfarm households, raising questions about pro-
grams that transfer government payments to the
farm sector. And with regard to trade, consumer
demand abroad now favors a mix of U.S. agricul-
tural exports that includes more horticultural and
highly processed food. Consequently, the com-
position of agricultural goods has become as im-
portant to reducing the nation’s trade deficit as the
expansion of export tonnage but is not reflected in

1Research to increase output of price-supported crops continued long after surpluses accumulated at least partly because farmers were pro-
tected from losses on increased production. Research institutions were in turn protected from the normal effects that producer losses would have
had on public support for such research projects. How research allocations in land grant universities would have changed in the absence of price
support programs is open to varying interpretations ranging from “not much” to “a lot.” This assessment did not attempt to complete an in-depth
evaluation of this issue.
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federal policies on export promotion. To take
greater advantage of evolving opportunities for
expanded trade, farm production patterns must be
allowed to respond more to market forces rather
than being constrained by traditional farm com-
modity programs. Such flexibility is consistent
with new budget realities that favor reallocation, if
not reduction, of funds for agricultural programs.

One alternative for moving toward more mar-
ket-oriented farm programs would be to continue
the trends established in the 1985 and 1990 farm
bills. This approach would pose few surprises for
market participants. After 60 years, commodity
programs have become well known and their im-
pacts can be anticipated. Changes in weather and
variation in export demand remain the primary
sources of variation in program costs and farm in-
comes. Rising levels of productivity also affect
program costs, as output pushes ahead of markets
and requires budgetary expenditures on storage
and export disposal programs. Coupled with the
budgetary costs for direct production subsidies,
such expenditures can be sizable and difficult to
estimate precisely, given the uncertainty of future
default rates on government-guaranteed export
loans (chapter 3).

Extending current commodity programs would
ensure an abundant food supply for the nation and
modest increases in food prices. Budgetary costs
for price and income support programs would be
expected to average in the $9 billion to $11 billion
range.2 (Expenditures averaged $11.3 billion for
fiscal years 1991-95.) The value of farm exports
would continue to grow, with steady gains coming
from increased sales of value-added food exports
and occasional upswings in commodity exports.
Bulk commodity exports would respond to varia-
tions in weather in other countries and changes in
internal policies. Aggregate farm income would
remain fairly constant, especially in real terms,

with sudden boosts in the occasional year of
drought or other natural disasters overseas. Per
capita farm income would increase as farm num-
bers decline.

There are, however, numerous other ap-
proaches to farm legislation beyond an extension
of current programs, ranging from the elimination
of direct payments and price support programs to
the targeting of price support programs toward
small and moderate-size farms or environmental
enhancement. Which kinds of farm programs
should be implemented, how much funding they
should receive, and where they should be targeted
are issues to be decided through the legislative
process. OTA’s goal, in the following sections, is
to outline a selected set of available options to en-
hance policy discussions.

ISSUE 1:  Harmonize Farm Commodity Programs
and International Market Trends.

U.S. farm commodity programs have at times
hindered efforts to expand agricultural trade. As
discussed previously in this report, the United
States implemented large acreage reduction pro-
grams to hold down production of major crops
(e.g., wheat, feed grains, rice, and cotton) through-
out most of the 1980s. To ensure that acreage
would be reduced, the government required farm-
ers to cut back on the amount of land they planted
in return for federal payments. The programs had
an unintended effect on trade: along with reducing
acreage of the program crops, they also reduced
acreage of soybeans—a nonprogram crop—
which were in great demand in international mar-
kets. Competitor countries took advantage of
those markets, expanding their acreage of soy-
beans to meet global demands. Similarly, the
United States has continued to implement com-
modity programs that focus land resources very

2The Congressional Budget Office (CBO) reported on Mar. 6, 1995, in a personal communication, that budget expenditures for CCC net
outlays for commodity programs are expected to average $8.4 billion from FY 1995 to FY 2000. In arriving at this figure CBO excluded disaster
payments, included the effects of the new Uruguay Round agreement provisions, assumed that there would be no wool and mohair payments
after FY 1996, and assumed that dairy expenditures would remain low.
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heavily on a few bulk commodities—even as
global markets shift away from bulk commodities
and toward more trade in value-added food prod-
ucts.3

The 1990 farm bill gave farmers some addition-
al flexibility as to how they could use their pro-
gram acres, but only modest changes in land use
resulted. An important goal of the bill—a substan-
tial increase in soybean acreage—was not
achieved. Some expansion of value-added food
exports occurred, but not at rates equal to the ex-
pansion in global markets (chapter 3). If the
United States is to fully use its natural advantages
in agricultural production in the future, additional
changes in farm legislation are required. Three op-
tions are examined below.

OPTION A:  Phase out all income transfer pro-
grams for agriculture between 1995 and 2000, and
allow land use and exports to respond to signals
from national and international markets.

Income transfer programs (also known as target
price or deficiency payment programs) provide
farmers with direct payments from the federal
treasury. Their purpose is to stabilize farm income
by protecting farmers against fluctuations in com-
modity prices. When the market price of a com-
modity rises above its target price, a producer re-
ceives no payments. When market prices are

below target prices, the government makes pay-
ments to producers to compensate for the differ-
ence between market prices and target prices. In
other words, income risks are shifted from farmers
to taxpayers at large.4

The impact of eliminating target price pay-
ments over a five-year period would be concen-
trated on farmers producing target price crops. As
the economic returns for these crops declined,
some farmers in higher-cost regions would dis-
continue production, shifting land and capital re-
sources to other crops and to livestock production.
Other farmers in low-cost production areas might
expand production as their counterparts in high-
cost areas stopped planting these crops. Commer-
cial farmers would make the adjustments relative-
ly quickly, where adjustments were economically
beneficial. Part-time farmers might be less re-
sponsive, since most depend less on income from
farming and are perhaps less attuned to commod-
ity market changes.5

For the sector as a whole, the impact on farm in-
come from eliminating direct government pay-
ments would be modest. As illustrated in chapter 2
(figure 2-5), the decline in direct government pay-
ments between 1987 and 1993 was more than off-
set by increases in cash receipts. With farm num-
bers declining between 1987 and 1993, average
per-farm income from farming activities in-

3Producer payments under commodity programs have distorted cropland use in agricultural production, although estimates of the amount
are lacking. What is clear is that program payments have tied too many acres of cropland to surplus crops such as wheat, rice, cotton, and feed
grains, and resulted in acreage diversion programs which, in turn, left fewer acres available for crops, such as soybeans, that have experienced
growing global markets for products. The cost of this distortion may be significant. Had soybean acreage, for example, continued to expand in
the 1980s to meet growing global markets, instead of declining, the need for acreage diversion programs would have been diminished or even
eliminated. Of course, other countries’ policies relating to export subsidies also played a role in these trends and international trade negotiations
were used to reverse these directions. However, trade negotiations turned out to be a rather weak tool for maintaining U.S. global market share
for soybean products.

4Established in the 1973 farm bill and extended in the farm bills of 1977, 1981, 1985, and 1990, target price payments are calculated as the
difference between the target price and the market price (or the loan rate, whichever is higher) of a commodity, multiplied by a farmer’s eligible
production, where eligible production is based on a farmer’s historical acreage base and yield history. After the payment is calculated, a treasury
check is issued to the farmer for the amount of the payment. In 1994, for example, the target price for wheat was $4 a bushel and the projected
target price payment was 85 cents a bushel. A farmer with 20,000 bushels of eligible wheat would have received a $17,000 payment from the
government.

5The 1995 Economic Report of the President notes that about one-third of all farmers receive payments. “Moreover, two-thirds of program
payments go to the largest 18 percent of farms—even though the average income of these recipients is triple that of the average U.S. household
(p. 142).”
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creased over this period. When rising income
from off-farm sources is included with farm in-
come, both U.S. Department of Agriculture
(USDA) and Census Bureau data indicate that
farm households earned incomes, on average, that
were equal to those earned by the rest of the na-
tion’s households (chapter 2). This trend would
likely continue with a phaseout of target price pay-
ments. Cash receipts, which rose by an average of
$5.3 billion annually between 1987 and 1993,
would rise as exports, industrial uses, and other
uses of farm commodities increased. The in-
creases would accrue to farms producing food
items in growing export demand or commodities
for expanding industrial uses.

Under a phaseout of direct payments, incomes
on larger farms would likely decline the most. The
current distribution of payments favors larger
farms, although target price crops are a smaller
part of the overall output for many of these farms
than for smaller farms. Losses for the larger farms
would be mitigated by income from other sources,
such as nontarget price crops and livestock prod-
ucts.

As noted above, some indication of the aggre-
gate impact on farm income can be ascertained
from the results of the 1990 farm bill. That legisla-
tion lowered the percentage of program acres on
which payments were made from 100 to 85 per-
cent. Aggregate farm income showed no notice-
able reduction as a result of the change. Although
the elimination of farm program payments would
not be achieved as painlessly, especially for farm-
ers producing target price crops, the impact on ag-
gregate farm income would be moderate if phased
in over a five-year period. The impact would be
relatively mild for farmers who are flexible and
able to shift some of their resources to producing
other crops.

Land values would decline with the elimination
of programs benefits, especially in the initial peri-
od of uncertainty following the establishment of
such a policy. The real price of land, as opposed to
the nominal price, might decline for a number of
years until production patterns fully adjusted to
market forces. The decline and duration would de-
pend partly on how aggressively the United States

took advantage of opportunities for exporting
items that are in growing demand (such as fruits
and vegetable, red meats, and oilseed products)
and partly on whether commodity support pro-
grams were withdrawn suddenly or phased out
gradually.

Export composition would be affected by elim-
inating production payments. Some reduction in
export subsidy costs could be expected as the in-
centives for producing surplus crops declined.
The mix of crops planted and harvested would
change: fewer acres of program crops would be
planted in regions with fewer natural advantages
and more acres in regions with greater natural ad-
vantages. For example, wheat production would
tend to be concentrated more in the Great Plains
and corn production in the Corn Belt, as land-id-
ling programs became less attractive to growers in
these regions. Production would be discouraged
in other regions where acreage has expanded to
take advantage of programs benefits.

As acreage was concentrated in areas of natural
advantage, the average costs of production would
decline, making the United States more competi-
tive in global markets and improving economic
conditions in rural areas. More acreage in produc-
tion would mean more purchases of inputs and
other products, which in turn would strengthen tax
bases and other institutional systems. The condi-
tion of streams and groundwater might, however,
worsen in areas where more crops were grown, if
erosion and applications of chemical fertilizers
and pesticides increased.

The budgetary implications of eliminating di-
rect payments for farmers under commodity pro-
grams are significant. In 1993, direct payments
amounted to $8.6 billion of the $16.0 billion spent
on price and income support programs; in 1994,
$4.6 billion was spent on direct payments, out of a
total of $11.8 billion. Direct payments are ex-
pected to total $5.0 billion in 1995, with total costs
for farm programs set at $9.8 billion. (Direct pay-
ments are payments made to farmers under target
price programs, marketing loan programs, and
other minor crop or livestock programs. Addition-
al costs for storage, interest, and other expenses
for operating storage and export disposal pro-
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grams are not included in direct payments, but are
included in the total amounts spent on price and
income support programs. These other costs
would decline if the incentive to produce sur-
pluses were eliminated.)

There would be little impact on food prices
from a withdrawal of direct government pay-
ments. Less production of target price crops in less
advantageous areas would be offset by more pro-
duction in areas of natural advantage. Over time,
shifts in production patterns would lead to fewer
surpluses, fewer export subsidies, and smaller ex-
penditures for disposing of surplus commodities.
If export programs continued to be operated
aggressively with smaller supplies, food prices
would increase more, as they are linked to export
subsidy programs—a point driven home after the
severe drought of 1988. With export subsidy pro-
grams operated aggressively in 1989 and 1990,
consumer food prices increased 5.8 percent each
year, well above normal increases.

The impact on farm numbers, farm size, and
farm structure is difficult to forecast. Most smaller
farms depend primarily on income earned off the
farm, and the situation would not change if direct
government payments were eliminated. The total
number of farms, however, would likely continue
to decline.

OPTION B:  Phase out both commodity loan and
storage programs and direct income transfer pro-
grams between 1995 and 2000.

Other major income stabilization programs ex-
tended to agriculture are nonrecourse loan and
storage programs. These programs are designed to
ensure the orderly marketing of farm commodities
by reducing the amount of commodities coming
to market at harvest time and increasing market-
ings at other times during the year. The govern-
ment offers farmers loans based on the quantity of
their commodities and equal in value to a speci-
fied support price multiplied by the quantity of
commodities. The stored commodities act as
collateral to secure the loans, and when the loan is
due, the grower may pay off the loan and reclaim
the commodities or turn over the commodities to

the government as full payment of the loan, re-
gardless of the price and value of the commodi-
ties. If the commodities are valued at less than 
the loan, the government absorbs the loss (hence
the term “nonrecourse loans”). Another variant,
the marketing loan program, allows farmers to re-
pay loans at world prices, which generally are
lower than U.S. prices. Losses on loan and storage
programs will total $4.0 billion for fiscal years
1991 through 1995.

The elimination of loan and storage programs
would increase instability in farm commodity
markets, although the degree of instability is diffi-
cult to estimate. Certainly, some instability would
be offset by the many new marketing arrange-
ments that have evolved in recent years, such as
futures markets, contract farming, vertical in-
tegration, and forward sales through elevators and
other private firms (chapter 2). All such arrange-
ments have become stabilizing mechanisms that
even out sales throughout the marketing year.
Nonetheless, the uncertainty accompanying the
end of government-sponsored stabilization pro-
grams would have marked effects. Farm markets
have not been free of government involvement for
more than 60 years, and there are few, if any, farm-
ers or other market participants who can even re-
call farm commodity markets in which the forces
of supply and demand alone established prices
and determined sales. Global demand has become
more important, increasing the importance of fac-
tors such as weather on other continents (and, es-
pecially, in the southern hemisphere). At the same
time, other factors such as improved global com-
munications have diminished the impacts of
weather, and of new seed varieties, by keeping all
market participants better informed. None of these
factors pertained when markets were last free of
direct government influence.

The greatest impact of eliminating commodity
loan and storage programs over a five-year period
would be the adjustments required of individual
growers and other market participants. No longer
would farmers who place commodities in storage
and file for a commodity loan with a U.S. Depart-
ment of Agriculture (USDA) agency be able to use
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such a simple marketing plan. Marketing deci-
sions would be more complex, involving greater
awareness of trends and events occurring at home
and overseas. In the initial period, it is quite likely
that market prices would fluctuate more, and
farmers would find it necessary to develop new
marketing techniques. With a few years of experi-
ence, the variability in markets and market prices
would be expected to diminish as private stabiliz-
ers (e.g., vertical integration, future sales arrange-
ments, contract farming, hedging on futures mar-
kets, and so forth) replaced government mecha-
nisms.

The economic impact of this option is difficult
to estimate with accuracy, and the behavior of the
private storage trade is difficult to judge. Avail-
able studies tend to examine relatively small
changes in loan rates rather than their elimination.
Such estimates probably are not very good guides
to the events and trends that would transpire with
the end of stabilization programs. A five-year
phaseout of these programs would give all sides
time to analyze conditions and take steps to pro-
tect their own interests. For some, that might
mean building storage facilities. For others, it
might mean developing new marketing relation-
ships with local elevators or other agribusiness
firms. For all farmers, it would require more atten-
tion to market details. Planning for marketing of
crops would become as important as planning for
planting and harvesting if loan and storage pro-
grams were eliminated.

The largest economic impact of this option
would fall on farmers without the capacity to carry
stocks of commodities beyond harvest time.
These farmers would receive lower prices and lose
income if they were forced to sell at harvest time.
Any impact on land values would follow from the
impact on crop prices. If relatively few farmers in-
creased their marketings at harvest, the impact
would be small. In general, though, land buyers
would reduce risk by offering less for land, which
could result in lower land prices until growers
gained experience with open markets. Depending
on the degree of added price variability, consum-

ers might see some additional fluctuations in food
prices.

Budgetary costs for loan and storage programs
would be reduced, saving up to $4 billion between
1995 and 2000. The composition of agricultural
exports would change as commodity programs
gave less support to production of price-supported
crops; fewer surplus commodities would mean
lower expenditures on export subsidies. The im-
pact on rural communities would vary. There
would be losses in areas where commodity pro-
grams now induce farmers to maintain acreage of
crops against the forces of natural advantage.

OPTION C:  Target commodity loan and storage
programs to small and moderate-size farms.

The major impact of eliminating loan and stor-
age programs would fall on farmers who could not
carry their commodities beyond harvest time in
years of unusually low prices. These farmers
would be forced to sell their commodities at the
lowest part of the annual price cycle, to earn funds
to pay for harvesting and other operational costs.
They would thus accept losses on crops that, if
held for a few months, might be sold for higher
prices. Scenarios such as this originally led to the
establishment of USDA’s Commodity Credit
Corp. (CCC), which funds current loan and stor-
age programs.

An alternative to eliminating these programs
would be to limit access to them, by placing a cap
on the amount of commodities that could be
placed under loan by any one farmer. The cap
could be set at various levels, although a limit on
the average amount of wheat, corn, cotton, rice, or
soybeans grown on farms producing those com-
modities would seem reasonable. If the average
wheat farm, for example, harvests 300 acres of
wheat, with an average yield of 40 bushels per acre
or 12,000 bushels of wheat, the loan program
could be limited to placing this much wheat under
loan at the 1994 loan rate of $2.58 per bushel. If
the average corn farm harvests 200 acres of corn,
yielding 125 bushels per acre or 25,000 bushels of
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corn at the 1994 loan rate of $1.89 per bushel, the
loan program could be limited to placing this
quantity of corn under loan annually. Other crops
could have quantity limitations that reflect aver-
age farm size.

Placing limits on eligibility for price support
loans would break with tradition. Although limits
have been imposed on direct payments to farmers
from the government, loan and storage programs
have remained open-ended. As farm size in-
creased and productivity rose, the quantities that
any one producer could place under loan gradually
increased. However, increased eligibility did not
result in an automatic increase in budget costs.
Stocks accumulated in one period have been sold
at a gain in a later period. For example, following
the drought of 1988, CCC price support opera-
tions returned to the government $926 million
over costs in FY 1989 and $399 million over costs
in FY 1990. These gains were more than offset in
FY 1993, however, when losses on price support
operations amounted to $2.1 billion, and in FY
1994, when losses were $621 million.

Under this option, small and moderate-size
farms would continue to be eligible for full loan
coverage, while larger farms would be forced to
turn to other price stabilization methods and other
sources of credit. One result might be that farms
would tend to diversify their cropping patterns, so
that a maximum amount of several crops could be
placed under loan. For example, a large wheat
farm might plant part of its holdings in another
crop, so that it would be eligible for loan coverage.
In such circumstances, it might be necessary to
place an upper limit on the total amount of loans
that the CCC would give to any one farmer. Other
federal entities impose such limits: the Small
Business Administration, as an example, sets a
loan limit of $500,000 for any one business. A
similar limit for any one farm for all commodity
loans would not be unreasonable.

The economic impact of targeting loan pro-
gram benefits would be modest. Small and moder-
ate-size farms would retain a substantial degree of
stabilization. Larger farms would turn even more
to forward contracting, hedging, and other private

risk-reduction alternatives. Land values would be
relatively unaffected. Budget outlays on price
support programs would be less than the $4 billion
spent between fiscal years 1991 and 1995. As long
as loan rates were held below market prices, farm-
ers would not turn over large amount of commodi-
ties to the CCC. Exports of commodities would be
modestly encouraged. Large farms with large
quantities of ineligible commodities might tend to
sell more commodities at harvest time, which
could lower annual average prices and increase in-
ternational competitiveness. Alternatively, CCC
loan programs might be less important to these
farms and limits on loan size would therefore have
little effect. The impact on farm structure would
be modest, although risk would increase for larger
farms, which could discourage concentration of
acreage in fewer hands. If the number of farms sta-
bilized to a greater degree, rural communities
would benefit.

ISSUE 2:  Align export promotion programs and
global agricultural markets.

As noted throughout this report, the composi-
tion of world food trade has changed, and interna-
tional markets now favor higher valued food
items. The share accounted for by consumer-
oriented food products rose 17 percentage points
between 1980 and 1993, and the share accounted
for by intermediate food products increased 3 per-
centage points. In contrast, the share accounted for
by bulk commodities fell by 20 percentage points,
from 49 to 29 percent of total global trade. Over
the same period, U.S. export shares also changed:
consumer-oriented food products rose 23 points
and intermediate food products rose 3 points. The
share accounted for by bulk commodities declined
26 points, from 70 to 44 percent. In January 1995,
USDA reported that “[h]igh-value product ex-
ports reached $25.9 billion, or 60 percent of total
export value in fiscal year 1994, up from a 56-
percent share the previous year.” The shift also
had a regional component. Asia surpassed Europe
as the main market for U.S. agricultural exports in
1978 and slowly expanded its share of U.S. ex-
ports in the intervening years.
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Such a large change in the composition of
world food trade in the course of only a decade has
placed the United States, with its heavy emphasis
on bulk commodities, at a disadvantage. Large ex-
port subsidies were required to dispose of the sur-
plus commodities that were being produced under
the incentive of domestic farm programs (chapter
3). As commodity exports shrank in the early
1980s, farm income declined and rural land values
dropped sharply, creating crisis conditions across
the grainbelt and raising questions about the effec-
tiveness of export promotion programs. A subse-
quent assessment of the programs concluded that
“USDA’s allocation of market development funds
has sometimes taken place without sufficient re-
gard to maximizing the effectiveness of these
expenditures with respect to either expanding ex-
ports or benefiting agricultural producers.” (See
chapter 2.)

While the evidence gathered in this study sug-
gests changes would be useful, continuing market
development and export promotion programs
with their current emphasis on bulk commodities
is the course of action that holds the least uncer-
tainty for the nation. However, it poses the weak-
est prospect for export growth in the food sector.
Commodity exports may boom in an occasional
year but the longer term trend is toward expanded
global trade in value-added food products (figure
2-7). Extending the current export expansion
strategy would represent the least controversial
approach from the standpoint of commodity orga-
nizations and other export interests. Budgetwise,
market development and export promotion pro-
grams would require about $250 million dollars
annually, or approximately $1.25 billion from
1995 to 2000.

This study includes three other options for en-
suring that promotion programs provide maxi-
mum benefit in terms of export earnings. A pre-
requisite for all of the options is more and better
marketing research. Less than 5 percent of all pub-
lic funds for agricultural research is allocated to
domestic and international market research, and
little, if any, of that amount is directed toward in-
ternational markets. The dramatic shift of world

trade away from bulk commodities and toward
value-added items went unnoticed for nearly a
decade due, in part, to a lack of research on in-
ternational markets. For the United States to be-
come proficient in marketing food to international
markets, it must become more knowledgeable
about countries’ internal conditions, about their
food tastes and taboos, and about the cultural hab-
its that shape food consumption. Then it must
shape marketing programs to match other coun-
tries’ needs and desires. Such work represents a
major challenge for the research community, as
well as the business community, in the future.

OPTION A:  Reorient market development and
export promotion programs toward products that
global markets demand.

Improving the effectiveness of export expan-
sion programs requires a shift in emphasis and
budgetary expenditures. Currently, export promo-
tion funds are used to dispose of surpluses pro-
duced in response to commodity program incen-
tives. If the full cost of disposing of these
surpluses were totaled (including expenditures for
production subsidies, market development pro-
grams, export credit costs, and export subsidies)
for exporting the last several million tons of each
subsidized crop, the result would likely be net
costs, not net benefits. To ensure that there are net
benefits to exporting agricultural products, the
United States needs policies that match those
products more closely with demand in evolving
markets. This new approach would require chang-
ing both the commodity programs that influence
the structure of farm production and the manner in
which export promotion programs are operated.

The production system can be improved by al-
lowing market prices to have a greater influence
on production levels. Target prices that are frozen
over a period of years are not appropriate guides
for determining the composition of farm output
from year to year. Such prices have nothing to do
with supply and demand, and therefore may guide
production along paths that have no market rele-
vance. More appropriate guidance can be pro-
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vided by international market signals, but they
must be acknowledged and understood by more
farmers and/or exporters. To that end, it is impor-
tant to broaden the base of current knowledge
about foreign markets, and to expand the pool of
knowledgeable persons and firms involved in ex-
porting. More active participation—not only by
bulk commodity exporters, but also by livestock
and specialty crop exporters, exporters of semi-
processed-processed commodities, and exporters
of highly processed food products—is essential.

One way to achieve this aim would be to revise
the program evaluation process, adopting a zero-
based budgeting approach for export promotion
programs. Exporters would have an opportunity
to submit proposals for funding projected activi-
ties over a five-year period. Proposals accepted
would be funded for those five years, and funding
would be phased out over a second five-year peri-
od. The primary goal would be to make export
promotion programs more like pilot programs
than permanent entitlements. A secondary goal
would be to make federal funding available to a
broader range of agricultural interests, with the
prospect of maximizing export gains for the na-
tion and for the agricultural sector. It is worth not-
ing here that the nation has invested billions of
dollars in developing a highly efficient agricultur-
al sector and retains an interest in maximizing the
role agriculture can play in reducing the nation’s
trade deficit. With this in mind, it seems reason-
able that a full evaluation of market development
and export expansion programs should be carried
out to determine their current effectiveness.

If this option were adopted, a private-public
cooperative arrangement would be established
along the lines of the traditional market develop-
ment programs, but with a broader participation
base. The goal would be to take advantage of all
sources of information, both public and private, to
discover new market opportunities that may ac-
crue as incomes rise in the newly industrialized
countries, as populations increase in developing
countries, and as changes in government regula-
tions take place in the hundred-plus countries cov-
ered by the General Agreement on Tariffs and

Trade (now the World Trade Organization or
WTO).

The budgetary gains that would accrue from
pursuing this option are modest. Funding for
traditional export promotion programs currently
totals about $250 million annually. Export subsi-
dies under the Export Enhancement Program cost
around $1 billion annually (even though the cost
will decrease, as stipulated in the Uruguay Round
Agreements, or URA). Expenditures for tradition-
al market development programs total about $37
million. The relatively new Market Promotion
Program has operated with a $200 million budget.
Revising these programs as OTA suggests would
not produce major budget savings. Instead, the
major benefits would come in the form of im-
proved program efficacy and greater opportunities
for all U.S. agricultural exporters. Overseas mar-
kets are currently expanding to include a full range
of food items, from bulk commodities to the thou-
sands of food items now available in American su-
permarkets. A new approach would offer U.S. ex-
porters the chance to compete more effectively in
those markets.

This proposed change in approach would re-
quire a substantial change in philosophy. In-
creased exports would have to be seen as a means
of balancing trade accounts, rather than as tools to
improve specific sectors of the economy. Private
business would be encouraged to open up new
markets to increase export earnings for the nation,
rather than boosting the earnings of a commodity
group or the corporate earnings of an export com-
pany. Continuing trade deficits and the transfer of
national wealth that it entails should be adequate
incentive for the nation to revisit not only agricul-
tural export promotion programs, but also the ba-
sic philosophy that underlies all U.S. export ex-
pansion policies.

OPTION B:  Eliminate government-funded export
promotion programs and turn over market develop-
ment activities to private companies.

Market development programs for agricultural
commodities began during an era of commodity
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surpluses that followed World War II. Production
had expanded to meet war needs and the end of
hostilities brought a drop in global shipments, as
Europe and Asia slowly resumed producing their
own food. The decline had a heavy impact on U.S.
farmers, who had geared up production to help the
wartime efforts of the nation. As commodity
stockpiles grew, every possible source of demand
was examined, with the goal of getting rid of some
amount of American grain or cotton. Private orga-
nizations representing wheat growers, cotton
farmers, and producers of other commodities were
encouraged to set up overseas market develop-
ment programs. Their efforts focused on introduc-
ing American farm products to buyers in other
countries. Over time, their activities broadened to
include the establishment of feed mills, flour
mills, bakeries, and other operations that would
use bulk commodities from the United States.

Times have changed. The small organizations
spawned by government-sponsored market devel-
opment programs have become major organiza-
tions, using check-off funds from producers to fi-
nance activities. Federal funds still flow to these
organizations to support activities from an earlier
era. Most representatives of these organizations
would probably argue that any reduction in federal
funds would make them terminate their overseas
market development activities. Although an im-
mediate reaction might be that any cutback should
not be condoned, further examination might con-
clude that there are few buyers around the globe
who do not already know that the United States is
a major supplier of bulk commodities. Further-
more, sales of bulk commodities are largely, if not
totally, independent of traditional market devel-
opment activities. Sales are arranged and con-
cluded by large multinational corporations that
also provide trade servicing activities if problems
arise.

As the nation faces tightening budgets, the
traditional market development programs of
USDA could be reexamined, with the intent of
phasing out government support from 1995 to
2000. If representatives of commodity organiza-
tions were still required to be stationed in overseas
posts, federal support could be forthcoming in dif-

ferent forms. (As an example, check-off funds for
paying costs of market development operations by
farmers could be made tax deductible.) But if
traditional market development programs were
phased out, it is likely that many traditional
market development activities would cease. By
the same token, it is doubtful that bulk commodity
exports would be affected very much. The most
important impact would be the loss of mutual sup-
port that now exists between commodity organi-
zations and the foreign arm of USDA. The current
working relationships are excellent and a good ex-
ample of how government and private nonprofit
organizations can work together. Nevertheless,
good working relationships do not substitute for
serving the broader public interest.

This option calls special attention to the need
for continuing trade negotiations to gain access to
other country markets, and for discouraging the
use of export subsidies globally. No single coun-
try can afford to eliminate market expansion pro-
grams, although countries can reassess which
commodities or products will gain the most from
promotion efforts.

OPTION C:  Encourage the adoption of state-of-
the-art computerized information systems to im-
prove the process of transmitting overseas trade
prospects to U.S. food exporters.

Global trade, like all other business activities,
has increased its tempo in recent decades. There
are more suppliers of any given item, and there are
more buyers in more countries. Exporters must
compete with suppliers from other countries to
satisfy foreign buyers, who have many options
available for filling their needs. In these circum-
stances, the time that elapses between the discov-
ery of a trading opportunity and the development
of an offer to sell must be minimized. Many large
companies save time by locating personnel over-
seas, but many smaller companies do not have the
resources necessary for covering the large number
of countries now engaged in agricultural trade.

One legitimate function of government, given
the need to reduce the nation’s trade deficit, is to
assist smaller companies and firms in discovering
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overseas trade opportunities. Such a program al-
ready exists within USDA: Foreign Agricultural
Service officers stationed in approximately 70
countries send back trade leads for U.S. busi-
nesses. As communication technologies continue
to improve, the system should be updated to en-
sure that U.S. suppliers are provided with in-
formation about trade opportunities in the most
timely fashion possible.

As an initial step toward implementing this op-
tion, congressional hearings could examine how
the system currently operates, evaluate how well
trade leads are being transmitted from foreign
sources to U.S. exporters, and consider ways of
using the information highway to improve the ef-
fectiveness of the program. The adverse conse-
quences of updating the system would, of course,
be the costs of purchasing new communications
equipment and training personnel to operate it.
Such training is crucial for persons who, as part of
their jobs, must adjust to the constant flow of new
technologies out of research laboratories.

ISSUE 3:  Develop a new approach for stabilizing
grain supplies during years of drought or other nat-
ural disasters.

Less U.S. government involvement in setting
crop production and storage levels would mean
less protection against unanticipated shortfalls in
crop production, either in the United States or in
other countries. Such protection has been an inad-
vertent result of the loan and storage programs
used to support domestic commodity prices. As
noted in the previous section, storage programs
were originally intended to provide farmers with
an alternative to selling all their crops at harvest
time, when prices are low. In practice, however,
storage programs became a market of last resort
for the surpluses that were produced over much of
the period from 1933 through 1993. The result
was large carryover stocks in many years, which
added to government costs but also ensured that
the nation would have an adequate food supply,
even when drought or other weather-related disas-
ters struck.

U.S. grain production currently exceeds do-
mestic needs by such large margins that even such
calamities as the drought of 1988 and the flood of
1993 were barely felt by the nation’s consumers.
The risk of supply shortages does, however, loom
over consumers in other countries that import a
large proportion of their total food supplies. While
American consumers might face higher food
prices during a global food shortage, foreign con-
sumers—especially low-income consumers in de-
veloping countries—could face starvation. In ef-
fect, then, the insurance benefits of U.S. carryover
stocks now go in part to foreign countries, while
the costs for carrying those stocks are borne at
home. Like other agricultural policies established
decades ago, policies regarding stockpiles need to
be evaluated in the new marketing situation that
now faces agriculture.

Continuing agricultural storage programs is
still feasible, unless budgetary restrictions be-
come too severe. Their annual cost in recent years
has approximated $800 million, which includes
costs for purchase, storage, transportation, and
disposal of stockpiles. Storage programs could be
maintained with or without other facets of com-
modity programs, although the amount of stock-
piles could become burdensome without produc-
tion controls. Other options for managing
stockpiles are developed below.

OPTION A:  Establish an international grain re-
serve with special drawing rights, limited to nations
that contribute to the maintenance of stockpiles.

One option for lowering the risk of future food
shortages is to shift from domestic food reserves
to international food reserves, a process that has
already partly occurred. In 1972, the United States
carried 34 percent of global grain stocks; by 1994,
the U.S. share was 25 percent, on a par with its
23-percent share of world grain production. The
memory of food shortages during the early 1970s
and other influences have led to larger stockpiles
in other countries. But there remains a question of
whether these stocks would be shared in the event
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that other countries suffered intense food short-
ages.

The major dilemma posed by maintaining an
international grain stockpile is how to share the
burden of costs and benefits. One option is for the
United States to undertake international negoti-
ations under the auspices of the United Nations,
with the goal of establishing an international grain
reserve. Countries could be allotted drawing
rights in proportion to their contributions to estab-
lishing and maintaining the stockpile. Alterna-
tively, an international institution similar to the
International Monetary Fund (IMF) could be es-
tablished to maintain stability in global food sup-
plies. Some form of SDRs (the special drawing
rights used by the IMF) could be used for grain
rather than for currency. A third alternative would
be to turn the CCC into a quasi-government cor-
poration similar to the Farm Credit Administra-
tion and sell shares to interested nations, who
would then have drawing rights on CCC stocks
during global shortages. A fourth alternative
would be for grain-exporting countries to band to-
gether and jointly carry a minimum level of grain
reserves to be sold only during shortages.

Whichever option might be considered, the
process of establishing an international grain
stockpile would involve determining the proper
level of stocks to cover expected variations in
global grain production. Some indication can be
derived from past experience. For example, a
1972 decline in world grain production of 30 mil-
lion tons led to very serious world food shortages
and a record increase in domestic food prices. In
1993, world grain production dropped 80 million
tons, but had little effect on world food supplies.
Large carryover stocks in other countries were, in
part the reason that 1993’s low production levels
did not create havoc in world food markets.

Growth in world population (and hence vulner-
ability to grain shortages) will take place mostly
outside the United States. The impact of future
grain shortages due to bad weather will generally
fall on other countries that have high population-
land ratios. Initiating international stockpile dis-
cussions is one way of drawing attention to the
likely impacts of future grain shortfalls. The alter-
native is to allow weather-induced shortages to fo-
cus attention on the issue.6

OPTION B:  Phase out all government-initiated
storage programs and allow market expectations to
set the level of carryover stocks.

The original establishment of grain stockpiles
was inadvertent, the outgrowth of price-support
programs that were established not to build stock-
piles but to support farm prices and incomes. In
the intervening decades, stockpiles of grain have
become an end unto themselves, with grain grow-
ers receiving storage payments and, occasionally,
windfall profits when world shortfalls cause
prices to escalate sharply. The return of stockpiles
to private hands would change the economic land-
scape in which commodity prices are determined,
although the prices themselves might not change.
In contrast to the current situation, in which com-
modity price increases are dampened by the exis-
tence of government-held stockpiles that may be
released, a shift to privately held stockpiles would
allow private holders of stocks to determine the
path of commodity prices.

The dynamics of food price inflation would ob-
viously change if this option were adopted. In the
past, there has been pressure on the government to
release its stocks of grain during shortages and
thereby moderate food price inflation. Such pres-
sure was balanced against interest in allowing

6Other analysts have suggested that the U.S. increase its food grain reserves only, e.g., raise the wheat reserve from 4 to 10 million tons as a
device to protect food supplies. Such a step would provide some protection for low income countries which consume food grains as food but
would give little protection to the United States, which tends to use feed grains for animal production. During the last major food crises in
1972/73, choices had to be made between allowing grain to be exported to prevent starvation or retained for animal production at home. The
balance resulted in domestic food prices rising 20 percent between December 1972 and December 1973.
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commodity prices to increase, so that growers
could earn higher incomes. With stocks in private
hands, food price inflation would no longer be the
major criterion for determining when stocks are to
be released. Private holders would place more em-
phasis on the economic gains to be achieved by
holding stocks off the market until prices have ris-
en. The limiting factor would become the avail-
ability of other countries’ grain stocks, which
could be shipped to the United States if domestic
prices rose high enough to pay transportation and
handling costs. In this context, it is worth noting
that the terms of the Uruguay Round Agreements
provide increased access to the U.S. grain market
for foreign suppliers. More access will limit price
hikes during periods of grain shortfalls and en-
courage release of stocks held by private firms.
Essentially, the lowering of trade barriers in-
creases the availability of supplies for all nations,
and price fluctuations will be related to transporta-
tion costs as well as to domestic supply condi-
tions.

Although the outcomes with and without gov-
ernment stockpiles might differ during grain
shortages, the results during more normal years
would generally be similar. Private stockpiling in-
terests would evaluate supply-demand conditions
and make judgments about the profitability of
holding different levels of stockpiles. Sizable
stocks would be held by exporting interests to en-
sure their ability to meet export contracts. Specu-
lators would hold some stocks in anticipation of
weather-related shortfalls in production. The level
of speculative stocks would vary, with larger
stocks held in the aftermath of a severe drought
and lower stocks held after a series of favorable
weather years.

As the stocks of other countries have grown,
and as trade agreements have increased access to
supplies from other countries, it appears more and
more possible to extract the U.S. government
from its current role in stockpiling programs. In
closing, however, it should be indicated that doing
so could have significant ramifications for U.S.
foreign policy. In the event of a global shortfall,
for instance, the United States might be faced with
having to discourage exports to maintain price sta-

bility—which would raise concerns in foreign
countries and in U.S. foreign policy circles. It is
essential to balance this potential problem against
the gains that would accrue from the elimination
of government-held stockpiles to determine the
best outcome for the nation.

POLICY OPTIONS FOR AGRICULTURE
AND THE ENVIRONMENT
The U.S. public has developed a broader appreci-
ation of agriculture’s relationship to the environ-
ment since the 1970s. Agricultural production ex-
erts detectable and, in many regions of the
country, significant effects on the quality of water,
wildlife, and soil resources (chapter 4). Although
short-run trade projections do not indicate a large
expansion in those effects, long-term production
and world population growth will likely intensify
pressure. At present, there are four major
constraints inhibiting attempts to address agricul-
ture’s broader environmental agenda:

� environmental goals for agriculture remain un-
clear;

� inadequate science and monitoring hamper
agroenvironmental priority setting and pro-
gram design;

� many agroenvironmental programs do not ade-
quately recognize the roles of private incen-
tives and disincentives in program execution;
and

� research and development to provide comple-
mentary technologies that link production and
environmental goals have not been given prior-
ity, thus reducing options and flexibility.

These four constraints are all interrelated. Ob-
viously, agriculture’s environmental goals must
be defined before programs to achieve those goals
can be designed, and improved agroenvironmen-
tal science is crucial to identifying priority targets
and implementing programs effectively. With
clear program directions, improved science, and
better functioning markets, however, public and
private technology research and development can
be mobilized to alleviate agroenvironmental
problems more efficiently.
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❚ Establishing Environmental Goals for
Agriculture

Despite six successive decades of federal involve-
ment in conservation programs, the U.S. agricul-
tural sector remains without comprehensive and
consistent goals concerning water quality, soil
quality, and wildlife resources (chapter 4). One
such goal might be to eliminate agricultural water
pollution that violates minimum drinking water
standards by 2010. Related objectives could spec-
ify the nature of pollution reductions by given
dates; for example, the control of fecal coliform
bacteria and other pollutants from confined ani-
mal feeding operations by 2005.

Current environmental management efforts af-
fecting agriculture emanate from at least 40 feder-
al programs, begun at varying times to address
specific issues (chapter 4). This plethora of pro-
grams reflects the incremental approach the feder-
al government has taken to solving agriculture’s
environmental problems, which has resulted in
fragmentation as well as possible confusion and
conflict. A comprehensive evaluation of the many
programs within USDA or in all federal agencies
has not been undertaken to determine their consis-
tency and overall efficacy.

The absence of consistent and comprehensive
goals poses significant uncertainty and costs for
farmers, ranchers, agribusiness, environment us-
ers, consumers, and government agencies. Pres-
sures from long-term production and trade
growth, coupled with increasing use of the rural
environment, will likely exacerbate the situation.
Placing U.S. agriculture on an economically and
environmentally sustainable path requires com-
prehensive agroenvironmental goals, not only to
guide current management efforts, but also to en-
courage public and private development and ap-
plication of technologies that promote financial
and environmental health.

Environmental goals for agriculture could be
established in three ways. First, Congress could
clarify the goals that are explicit or implicit in the
40 existing programs. This approach has not been
taken for other industrial sectors perhaps because
an industry-by-industry approach varies from
overarching water, air, and other major legislation
aimed at specific environmental resources or
problems. Second, Congress could instruct an
agency, such as USDA or the U.S. Environmental
Protection Agency (EPA), to establish goals,
drawing on input from industry, other federal
agencies, state and local government, environ-
mental interests, and other stakeholders. Again,
there is little evidence to suggest such a top-down
approach might be successful due to the combina-
tion of large deliberation costs and the industry
not having a lead role in setting the goals.7

The third approach would vest responsibility
for establishing goals in the private sector, with fa-
cilitation by government and input from other
stakeholders. Of course, the private sector’s envi-
ronmental goals would be established under appli-
cable government legislative requirements, such
as the Safe Drinking Water Act’s standards, to en-
sure the broader public interest. Preliminary evi-
dence indicates that this private sector approach is
feasible. The lndustries of the Future (IOF) pro-
gram, which the U. S. Department of Energy
(DOE) initiated in 1992, works with the country’s
seven most energy- and waste-intensive industries
to establish future goals, including environmental
improvement, thereby creating a future invest-
ment strategy (6). The Department’s objective is
to use industries’ visions and goals to target its
technology research and development assistance.
Several sectors have established their goals or are
in the process of doing so working cooperatively
with the government agency. Complementing the
IOF is EPA’s Common Sense Initiative (CSI),

7 In 1911, Congress charged USDA with defining long-term conservation objectives on private agricultural lands through the Soil and Wa-
ter Resources Conservation Act, but the resulting National Conservation Plans (NCP) have not guided federal, state, or private activities. As
evidence, the 1992 NCP did not receive congressional hearings, and the conservation objectives of the 1985 and 1990 farm legislation do not
draw on the NCP goals or related discussions (13).
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introduced in 1994. Through the Initiative, EPA
works cooperatively with six pilot industries and
all stakeholders to construct environmental plans
that are to be applied industry by industry, rather
than pollutant by pollutant (8). By design, a num-
ber of the Initiative’s pilot industries are the same
as those under the IOF program. Because the CSI
has just gotten under way, it is not possible to eval-
uate its efficacy.

The IOF and CSI approaches capitalize on in-
dustry leadership and/or stakeholder input to
create better opportunities for devising environ-
mental programs that complement private incen-
tives. It may be more difficult to establish private
goals for agriculture, because of the large number
of farm groups and other stakeholders, the many
different kinds of production operations, and the
expansive nature of environmental interactions.
However, the private sector approach has the natu-
ral advantage of putting industry in a lead role to
clarify its goals, thereby providing guidance for
governmental program assistance.

ISSUE 1:  Strengthen agroenvironmental science
and monitoring.

Agriculture’s relationships to water quality,
soil quality, and wildlife health have not been
comprehensively monitored or documented, de-
spite numerous regional and local studies. The
major obstacles to better knowledge have been
relatively meager funding for environmental is-
sues (about 10 percent of the federal agricultural
research budget has been devoted to research on
such subjects, compared with about 60 percent for
productivity studies8), and the absence of an over-
arching federal agroenvironmental research agen-
da to promote targeted and coordinated agroenvi-
ronmental programs. Existing federal research
programs have been described as lacking consis-
tent goals and mechanisms to target key national

priorities. Agroenvironmental research has be-
come a bit more of a priority recently, but the ef-
forts have been judged insufficient and untargeted
by scientific associations. The upshot is that the
current information base lacks comprehensive
data on environmental conditions, the relation-
ships between agricultural and environmental
systems, and related biological health issues that
are precise enough to guide policymaking, pro-
gram implementation, and technological innova-
tion (chapter 4).

Incomplete monitoring and science lead to two
risks: the risk of acting too late or too narrowly to
address environmental quality problems, and the
risk of over regulation and lost competitiveness.
Redirecting research to investigate the full range
of environmental issues related to production,
rather than almost exclusively pursuing higher
yields, could lead to greater compatibility be-
tween agricultural practices and the environment.
It is true that redirecting some funds away from
improving production could cause concerns about
food security. However, a shift in research toward
complementarity rather than competitiveness be-
tween agricultural production and environmental
quality could simultaneously address productiv-
ity and environmental goals. The two options
presented here offer opportunities to achieve more
complementarity.

OPTION A:  Congress could fund more federal
research to strengthen knowledge of agroenviron-
mental systems, conditions, and implications.

Three key agroenvironmental topics deserve
more emphasis than they have been receiving: 1)
the interaction of agricultural and environmental
systems, 2) the geographic patterns of agroenvi-
ronmental conditions, and 3) their environmental
health implications. Improved knowledge of
these subjects would likely benefit the environ-

8It could be argued that productivity research contributes to enhanced environmental health by reducing stress on the land and water base to
grow a given amount of food and fiber. However, this outcome has not been a major goal of the agricultural research programs and their fund
allocations. Comprehensive evidence on the potential beneficial effects of productivity research in comparison to potential degradation is lack-
ing.
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ment as well as long-term industry competitive-
ness by allowing more precise program applica-
tions and minimizing unnecessary burdens.

Current agroenvironmental research institu-
tions may neglect to examine key environmental
questions needed for policy response, such as the
cumulative and interactive effects of agrichemi-
cals on biological health. The sophistication and
cost-effectiveness of federal research at USDA,
EPA, and the U.S. Department of the Interior
could be enhanced by enacting a policy stipulating
that all applied research funding decisions with
agroenvironmental implications incorporate pro-
duction, natural resource, and environmental fac-
tors. By implementing such a policy, government
would recognize the need for a full accounting of
significant environmental effects to supplement
the market incentives driving productivity, thus
encouraging complementary approaches. Such a
policy also begins to lay the foundation for more
effective program targeting and for developing in-
novative complementary technologies (chapter 4).

A research planning survey could examine the
environmentally related data produced by all fed-
eral agencies to identify important “gaps,” and re-
serve funds for a “gaps research portfolio.” That
portfolio could be guided, at least initially, by ex-
isting evaluations of agroenvironmental research,
such as National Research Council (NRC) stud-
ies, and by expert panels. Innovative federal data
collection groups such as the Federal Geographic
Data Committee, the Consortium for Internation-
al Earth Science Information Network, and EPA’s
Environmental Monitoring and Assessment Pro-
gram could assist in such a gap analysis and port-
folio design. Although data gaps and quality
problems would not be eliminated by agency col-
laboration, these efforts could help improve over-
all data quality.

Additional incentives could be given to pro-
mote private-sector involvement in public re-
search, such as granting limited patent protection
or exclusive licenses for private-sector innova-
tors. The research capabilities of agribusiness and
environmental organizations could also be in-
cluded in federal agency research efforts. How-
ever, private participation in agroenvironmental

research may be limited by potential conflicts of
interest between public and private goals, as well
as the costs of collaboration. (The potential for
public-private partnerships is discussed more ful-
ly in Issue 3, Option B.)

Without a clear federal commitment to improve
agroenvironmental research and providing suffi-
cient rewards to scientists, agency administrators
can anticipate lost resources in endless coordina-
tion meetings. The chief potential drawback to re-
directing research, however, may be agency resis-
tance to the reallocation of existing authorization.
Ultimately, bureaucratic incentives must be re-
structured to reward collaborative and coordi-
nated research on priority issues. If, for technical
or bureaucratic reasons, interagency coordination
and collaboration prove impossible, Congress
could assign full responsibility to one agency—
for example, USDA or EPA. Without a strong
commitment by Congress to redirecting agricul-
tural research toward environmental topics, the
criteria and standards by which departments will
judge grant proposals will become bureaucratic
hurdles rather than effective filters. If the research
reallocation is implemented under the condition
of no new funding, the shift of some production
research funds to agroenvironmental research
may meet institutional resistance. Therefore, de-
velopment of a focused and well-documented re-
search agenda is a prerequisite to such a research
reallocation.

An initial research priority would be the estab-
lishment of a comprehensive set of minimum
standards that ensure sustainable biological
health. Some federal guidelines (standards) have
already been established, particularly for drinking
water quality (chapter 4, appendix 1), but these
guidelines mostly concern human health and may
not address all potential environmental problems.
As a first step, more complete water quality stan-
dards can be devised. Water quality may be the
best single indicator of agriculture’s role in envi-
ronmental conditions affecting biological health.
The quality of surface and ground waters directly
affect drinking water, aquatic habitat, and recre-
ational uses such as swimming, boating, and fish-
ing. The quality of surface water defines the vi-
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ability of much terrestrial habitat and is closely
related to soil quality; water is perhaps the most
important factor in the transport of pollutants
through waterways or through atmospheric
cycles.

Developing biological health guidelines is
likely to be resource-intensive, although much of
the cost could be redirected from existing federal
agricultural research. Coordinating and streamlin-
ing research initiatives would be achieved by redi-
recting rather than augmenting existing budget
authorization. Budget redirection of this kind
would clarify the federal goals and provide for
more strategic management of existing research
and program funds. Given the difficulty of the
task, a periodic congressional oversight schedule
would help ensure that standards were devised in a
timely fashion.

OPTION B:  Congress could direct that improved
science be used to target high-priority agroenviron-
mental problems.

Since the mid-1980s, federal conservation and
environmental programs relating to agriculture
have been increasingly focused on particular
problems and geographic areas. Unfortunately,
weak and incomplete agroenvironmental science
hampers the potential of targeting. As noted
above, increased understanding of the interlinking
of agricultural and environmental systems, geo-
graphic conditions, and biological health implica-
tions would aid targeting.

Until these weaknesses are remedied, opportu-
nities for improved targeting exist with available
information. The most elaborate targeting proto-
col emerged from congressional instructions in
the 1990 farm legislation to improve the environ-
mental cost-effectiveness of CRP enrollments.
Three steps were taken: the list of eligible lands
was enlarged to include special water quality
areas, a rental bid cap was established so that CRP
payments could not be more than the market rate,
and parcels were ranked by a calculated environ-
mental benefit index. Analyses of the results sug-
gests that the targeting process did improve envi-
ronmental benefits per dollar of CRP expenditure.

Nonetheless, further improvements are possible,
including the addition of other environmental di-
mensions such as wildlife. Applying this kind of
targeting process to other agroenvironmental pro-
grams for water and soil quality, wetlands protec-
tion and wildlife habitat holds the potential to im-
prove cost-effectiveness.

To further improve targeting efficacy in the face
of incomplete science, Congress could assemble a
group of leading scientific experts to assist in
identifying priority areas. Box 7-1 describes an
exercise that OTA conducted to investigate the
feasibility of improved national targeting using
expert scientific judgment. The process proved to
be low cost and resulted in certain geographical
targets serving multiple subjects such as water
quality, soil quality, and rangeland health and
wildlife. The expert panel could be a first national
step toward identifying priorities, followed by
further refinement of priorities at the state or local
levels, where knowledge of environmental details
is greatest. Targeting within even a single wa-
tershed can improve program efficacy.

Targeting would involve costs for information
collection and analysis. Public investments in re-
search and technology can reduce those informa-
tion costs. Targeting program efforts to high-
priority areas may also involve higher program
costs to make changes in land and water use, as ev-
idenced by the increased rental payments for tar-
geted CRP enrollments after 1990. However, the
higher program benefits may still exceed costs.
Finally, the reallocation of agroenvironmental
program assistance will likely induce political re-
sistance from those benefiting from the current
distribution.

ISSUE 2:  Strategically target agroenvironmental
programs based on private incentives.

Evaluations indicate that strategic improve-
ments in the way agroenvironmental program ap-
proaches are employed would provide more en-
during and cost-effective solutions (chapter 4). In
general, they have not been targeted enough to the
situations where the program complements pri-
vate incentives or offsets private disincentives.
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OTA convened a group of leading scientists to examine 10 major environmental subjects related to

agriculture: soil quality, surface water quality, groundwater quality, water conservation, wetlands, range-

Iands, rural landscapes, plant diversity, insect diversity, and wildlife. The principal purpose of the exer-

cise was to determine whether it was possible to identify geographical priorities for each subject. Each

panelist had a simple but challenging task: draw up a list of the 10 areas in the country that should

receive targeted program attention for his or her subject The physical size of the geographic area was

not restricted, but panelists were asked to be as precise (and keep their areas as small) as possible.

(Large areas inherently diminish targeting efficiency, unless the environmental or conservation problem

in question applies in equal measure throughout the area ) A geographical information systems expert

facilitated the targeting experiment.

The exercise resembled a Delphi process of soliciting expert judgment, then sharing it with other

panel members and OTA staff, and then feeding it back to the panelists for possible revision. Each

panelist was asked to consider environmental, economic, and social criteria in making his or her

choices, but was not required to adhere to a fixed procedure. A major project goal was to extract as

much expert judgment as possible from the panel members without imposing constraints on them, thus

encouraging innovative approaches. (A potential disadvantage of this method is that the panelists,

each using different criteria, weights, and standards, might come up with inconsistent results. How-

ever, imposing a standard protocol would either make the exercise impossible or create other unknown

problems given incomplete science.) Each panelist was encouraged to consult with peers around the

country to put together the best database. A majority of panelists contacted from five to 30 peers to

incorporate their views. Thus, the panel’s priorities reflect a broad range of professional input.

Five overall findings emerged from the exercise:

■

■

■

■

■

It is possible to identify general geographic areas/regions that need special program attention--that
is, it is possible to set priorities--by using existing data augmented by expert scientific judgment
The national selection of priorities yields approximate boundaries and should be augmented by a
companion state and local process to identify the most pressing problem areas and farms within the
priority regions, using the best scientific expertise in those areas
The geographical priorities for several conservation and environmental subjects overlap consider-
ably, suggesting that the potential for program complementarily exists.
In the process of selecting priorities, weaknesses in science and data are quickly apparent These
weaknesses can help define the research and data collection agendas to aid conservation and envi-
ronmental monitoring and problem remediation.
The databases on several subjects, most notably plant and insect biodiversity, are not adequate to
define even approximate geographic priority areas with confidence. However, keeping these subject
areas in the priority-setting process is essential to covering the whole agroenvironmental system

OTA is continuing to refine the expert panel approach to environmental targeting, with a special fo-

cus on identifying environmentally sensitive lands of national importance.

SOURCE: Office of Technology Assessment, 1995.

Voluntary education and technical assistance pro- based programs could be better targeted to priority
grams, which can work well in certain circum- areas and to implementing cost-effective technol-
stances and do not incur high net costs for agricul- ogies. As matters stand, some regulations affect-
ture, have not produced significant and ing agriculture’s environmental performance
wide-ranging environmental results. Subsidy- could be implemented in simpler and less costly
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ways. Two options that complement one another
could potentially redress some of the current pro-
grams’ shortcomings.

OPTION A:  Congress could put existing pro-
grams into three basic approaches.

Key to structuring more effective federal pro-
grams is identifying the strength of private incen-
tives to implement environmental practices
(chapter 4). The multiple existing programs may
be categorized into three major approaches based
upon the nature of those private incentives:

� When farmers have incentives to adopt
technologies that increase profit and simulta-
neously improve environmental conditions
(the “win-win” case), voluntary education and
technical assistance can accelerate and expand
adoption.

� For situations in which farmers have insuffi-
cient incentive to adopt technologies that pro-
vide environmental benefits to other parties,
voluntary compensatory (subsidy) programs
may be necessary.

� When farmers have inadequate incentives to
discontinue damaging practices that violate
minimum environmental standards, regulation
may be necessary.

Employing this categorization offers the poten-
tial to diagnose which program is most suitable in
responding to specific targets or targets where pri-
vate incentives are similar. Streamlining pro-
grams in this manner can minimize overlap and
conflict. It could also help evaluate program per-
formance more systematically. For example, all
problems requiring compensation to offset farmer
disincentives can be put under one category to
compare their relative benefit and budget conse-
quences as a group.

Regardless of the mix of agroenvironmental
programs adopted, all measures could be imple-
mented under the guidance of a whole natural re-
source management farm plan. Such a plan incor-
porates soil quality, water quality, and wildlife
habitat into the farm’s production system on an in-
tegrated basis, rather than treating them as sepa-

rate components. Requiring development of the
plan by the farmer with expert private and public
assistance, captures the operator’s intimate
knowledge of the farm’s natural resources. That
knowledge is essential to best design management
systems that achieve agriculture’s environmental
goals while simultaneously achieving profit and
production objectives.

In structuring more effective federal programs,
it is also important to delegate authority and re-
sponsibility to the governmental levels at which
programs can be operated most cost-effectively.
Federal leadership and oversight will be needed to
achieve national environmental goals that apply
uniformly across the country, such as decreasing
pollutants in air or water that cross state or nation-
al borders. However, state and local governments
likely have the best information in their areas on
environmental benefits and incentives to reduce
compliance costs in achieving national goals.

Education and Technical Assistance
As noted above, voluntary education and techni-
cal assistance programs will likely be cost effec-
tive when it comes to new technologies that offer
net benefits to farmers and to the public. Such
technologies as soil nutrient testing and conserva-
tion tillage, for instance, often reduce production
costs as well as improve soil or water quality.
Adoption of similarly beneficial technologies
may be hampered, however, by lack of informa-
tion, fear of the risks involved in change, insuffi-
cient financing, the need for new management
skills, or conflicts with other public programs. In
these cases, education and technical support, per-
haps supplemented by temporary cost-sharing,
may help farmers overcome their reluctance. The
public environmental benefits accruing from use
of the new technologies would likely be ongoing,
as private interest in continuing to use the new
technologies ought to be high. The costs of each
educational and/or technical assistance program
would depend upon the program’s scope but prob-
ably would not be significant, because the infra-
structure for these programs already exists.

Existing government and university education
and technical assistance efforts, such as the Natu-
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ral Resources Conservation Service’s Conserva-
tion Technical Assistance Program and the Exten-
sion Service’s outreach programs, could be
focused on these opportunities. The process of
constructing a whole farm natural resource plan
will likely identify such education and technical
assistance needs. In general, more systematic ef-
fort needs to be given to identifying the environ-
mental problems and potential technological solu-
tions that offer “win-win” outcomes than past
program efforts. As chapter 4 revealed, there is a
lack of evidence to indicate past federal education
and technical assistance programs have caused
significant conservation gains implying they have
not been targeted predominantly to those “win-
win” situations. 

Compensation (Subsidies) for
Environmental Services
Discussion in chapter 4 indicated that subsidy-
based programs have not been well targeted. The
compensatory approach should be reserved for
those priority situations where the public desires
performance beyond minimum environmental
standards and farmers do not have natural eco-
nomic incentives to achieve the desired levels.
Vermont’s nonpoint water pollution control pro-
gram rewards farmers in this manner after they
have fulfilled minimum practice requirements.9

At the national level, the present ambiguity about
environmental goals relating to agriculture means
that minimum standards are determined program

by program rather than for all subsidy programs as
a group.

A critical first step in improving subsidy pro-
gram performance is to employ the geographical
targeting protocol described in Issue 1, Option B.
Where federal funds are being used, the national
identification of priorities is necessary to ensure
national goals are served. State and local authori-
ties can further refine the targets after the selection
of national priority areas.

The next step is to identify cost-effective prac-
tices for the environmental situation. Subsidies
should finance contracts or practices that provide
the broadest and most enduring environmental
benefits per tax dollar spent as a matter of princi-
ple.10 For example, if the environmental problem
requires long-term protection, such as the restora-
tion of migratory wildlife habitat to allow popula-
tion recovery, then securing a long-term practice
avoids the administrative cost and possible envi-
ronmental disruption of renegotiating short-term
arrangements. The long-term arrangement may
even cost more per year but still yield greater net
benefits. Also, as a rule, flexibility should be giv-
en to farmers to design and implement innovative
practices that are sensitive to local conditions but
satisfy national environmental performance stan-
dards. Finally, in situations that provide incen-
tives for both the federal government and the
states to undertake such programs, a matching
block grant program could be used.

9To improve state water quality, Vermont has established a two-tiered system of approved agricultural practices (AAP’s) and best manage-
ment practices (BMP’s) that, when signed into law in 1995, will apply to all Vermont farmers (9). AAP’s define categories of practices that all
farmers must follow to prevent nonpoint source water pollution from agriculture; the practices relate to discharges, nutrient and pesticide stor-
age/applications, soil cultivation, waste management, buffer zones next to streams and rivers, and structures. BMP’s are anticipated to further
enhance environmental benefits but adopting them is voluntary. Because BMP’s confer environmental benefits in excess of their AAP responsi-
bilities, farmers who adopt them are entitled to public payment.

10Programs such as this would have to be designed to avoid conflicts with Uruguay Round Agreements (URA) restrictions on agroenviron-
mental subsidies. The URA added three requirements to subsidy (green) payment program design: 1) payments must be part of a clearly defined
government program, 2) the subsidies must have no or minimal trade-distorting effects, and 3) payments must be limited to added cost or lost
income from the practice or technology shifts (chapter 5).
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Regulation for Minimum Environmental
Standards
If agricultural practices that do not meet minimum
environmental standards cause significant public
risks or costs, regulation may be the only answer.
Farmers do not typically have economic incen-
tives to change production practices that cause
damages off their farm, except if they are threat-
ened with public program sanctions or private
lawsuits. Pesticides migrating to drinking waters,
as well as nutrient and fecal coliform pollution
from confined animal facilities, are among the
agroenvironmental problems traditionally han-
dled through regulation. Regulations are feasible
only when the pollutant or desired practice can be
measured and monitored for enforcement. Be-
cause agriculture has many nonpoint pollution
problems diffusely spread across the land that are
difficult or impossible to measure, monitor, and
enforce, environmental regulation may apply to
practices or quality conditions.

For regulations that apply uniformly across the
nation, such as pesticide registration, or that apply
to pollution flows crossing state and national bor-
ders, federal action can ensure equitable treatment
over states to fulfill national responsibilities.
However, in many cases, such as water quality
programs, it is more technically feasible, and
more efficient, to delegate implementation to state
and local governments. The minimum environ-
mental standards may have to vary by state or even
within the state, according to the regional nature
of environmental resources, production technolo-
gies, and public demands. In one of the first ap-
plications, Vermont has recently proposed a set of
accepted agricultural practice rules applying to all
farms. Where nonpoint sources dominate, moni-
toring regulatory compliance will likely depend
on evaluating implementation of whole farm natu-
ral resource plans.

The budget cost of using regulations for mini-
mum environmental standards is not clear. If some
regulatory approaches for minimum standards re-
place existing subsidy programs, federal budget
savings may accrue, depending on the added ad-
ministrative expense of designing, monitoring,
and enforcing the regulations. Costs to the private

sector—for purchasing equipment to meet regula-
tions, perhaps, or for paying noncompliance pen-
alties—may increase. But the amount depends on
the level of the standard and the regulatory mecha-
nism used. Some alternatives to traditional regula-
tion, which often requires farmers to choose from
a list of acceptable practices, hold the potential to
lower those costs. Capitalizing on the knowledge
and incentives held by farmers offers ways to re-
duce regulatory rigidity and cost. Pollution per-
mits may be traded among farmers to meet an
overall pollution reduction goal, as air pollution
rights are now traded. For example, a tradable per-
mits program for water quality in the grasslands
region of California’s Central Valley could save
20 percent compared with traditional best man-
agement practices (12).

Another alternative to traditional regulation
would be to exempt farmers from citizens’ law-
suits and the multiple (sometimes conflicting)
regulatory requirements of different agencies if
they are actively implementing approved whole
farm natural resource management plans for their
farms. The plan would be approved by the state or
federal agency responsible for implementing the
regulation. The efficacy of this “regulatory ex-
emption” approach hinges on two factors: the
strength of farmers’ incentives to reduce regulato-
ry burden, avoid lawsuits, and clarify uncertain
compliance status; and the costs of implementing
the management plan. Public statements by farm
groups suggests that the incentives may be signifi-
cant for many farmers.

The costs of meeting the management plan re-
quirements depend on the level of public environ-
mental standards and the flexibility given the
farmer in meeting the requirements. Given mini-
mum environmental standards, the development
of the detailed plan could be vested with the farm-
ers—an approach that could promote flexible, in-
novative approaches. Federal and state govern-
ment resources would be used primarily for
education about goals and standards, as well as
for monitoring and enforcement. Private-sector
agroenvironmental consultants would likely re-
spond to the planning demands by farmers and
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provide technical assistance. The major challenge
of this approach is defining exactly what a farmer
must do to be exempted from suits brought under
environmental regulation and regulatory penal-
ties. An implicit benefit of the approach is to re-
ward farmers who have taken steps to improve the
environment, rather than paying farmers to stop
harming it (as past programs have).

OPTION B:  Congress could facilitate private
market approaches.

Clearer definitions of public agroenvironmen-
tal goals, minimum quality standards for farmers,
and private incentives for adopting environmen-
tally preferred technologies or practices may facil-
itate market resolution of some agroenvironmen-
tal conflicts. In effect, this approach pursues
private compensation for environmental services.
These market approaches are not well-suited to
large issues involving many diverse parties or to
emergency situations. The purchase of nature pre-
serves by nonprofit conservation organizations is
a relevant example, as is the sale of recreation
privileges on private farmland for hunting or other
purposes. Also, clarifying the assignment of legal
liability for environmental damages under com-
mon law may help resolve some local environ-
mental disputes by private parties through the
courts.

Legislative action can encourage the develop-
ment of market approaches to enhance agroenvi-
ronmental management. Standardizing consumer
labeling on product or process standards on agri-
cultural products is a relevant example. Market re-
search shows that consumers increasingly prefer
purchasing food, fiber, or other products that con-
tribute to human health and environmental quali-
ty. This trend suggests that federal involvement in
standardizing labeling could be a cost-effective
way of leveraging significant private sector incen-
tives toward production and environmental com-
plementarity within the market place. Consumer
information, primarily through product labeling
and reliable certification of process standards, is
critical to allowing consumers to convey market
preferences. Standards for organic farm products

are a relevant example. Consumer demand for or-
ganic food products has shown sustained, high
growth for several years.

Unlike nutritional labeling, environmental la-
beling remains optional, in some cases, controver-
sial, and generally unsystematic. Process certifi-
cation standards, like organic food labeling, vary
from state to state and depend on the requirements
of different certifying organizations. Such disor-
ganization makes consumer choices more diffi-
cult and reduces consumer confidence in the va-
lidity of market information. The 1990 farm bill
requested definitions of organic food standards,
but progress has been slow.

Industry trends toward vertical coordination
may tie the retail and production sectors closer to-
gether, so processors can better influence product
quality and environmental side effects. Food
manufacturers are increasingly negotiating con-
tracts with producers that specify agroenviron-
mental practices to enhance marketing appeal
(chapter 2). The federal government could play an
essential role in this process by ensuring that mar-
kets can be formed and operated easily across state
and country boundaries. Congressional action on
these issues may also avoid the possibility of other
countries restricting imports of agricultural-re-
lated products due to uncertain human and envi-
ronmental health status.

ISSUE 3:  Accelerate agroenvironmental technol-
ogy research and development.

The pursuit of complementarity between agri-
cultural production and environmental quality ob-
jectives has not been emphasized in the United
States. Although other countries also appear to
have neglected such initiatives (1), the United
States may be missing out on benefits of competi-
tiveness and technology export expansion, as well
as improved domestic environmental quality, by
failing to stress complementary technologies for
agriculture.

If production technologies can be developed
that manage pollution or otherwise protect eco-
systems within sustainable limits and maintain
profit, they make sense from private economic,
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environmental health, and taxpayer perspectives.
If certain technologies are widely used, they can
have a significant and positive environmental im-
pact—most notably on water and soil quality and
wildlife habitat.11 Conservation tillage, soil nutri-
ent management, and “precision farming” are
some of the most common examples cited. How-
ever, the potential of these technologies to fully
capture complementary production and environ-
mental objectives has not been assessed. The pros-
pects for a single technological “silver bullet” are,
of course, remote. More likely, a range of such
technologies must be tailored to different kinds of
farms and environments. Even so, it is not clear
that all environmental problems can be solved in a
cost-effective manner with complementary tech-
nologies. Nevertheless, the evidence indicates
that they have broad potential in the United States
(chapter 4).

The dominant agricultural technologies of
today generally promote output efficiency, to en-
sure an inexpensive and abundant food supply.
However, technologies oriented primarily to in-
creasing output may have larger costs associated
with them than anticipated—even in the course of
normal use, some may cause excessive environ-
mental degradation (chapter 4). Despite a well-
established research and extension system, the
present agricultural technology research and de-
velopment agenda may not be keeping pace with
changing needs of farmers, consumers, and those
who use rural environment resources for recre-
ation or other uses. Maintaining the present
technology research and development strategy
could ensure low-cost food supplies in the short
term, and perhaps in the long term. But the toll on
environmental health will likely increase. Two re-
lated options aimed at avoiding such a predica-

ment, and at promoting complementary technolo-
gy, are examined below.

OPTION A:  Congress could make complementa-
ry technologies the centerpiece of federal agricul-
tural research, development, and assistance.

Congress could take a preliminary step toward
promoting complementary technologies by com-
missioning a review and evaluation of existing
agroenvironmental technology developments.
Such a review would assess the prospects for im-
proving environmental quality and agricultural
productivity simultaneously in the public and pri-
vate sectors. Based on such an evaluation, Con-
gress, together with USDA, could identify the
most strategic federal role in stimulating and dis-
seminating complementary technologies.

The second step would be to redirect USDA re-
search along the lines described in Issue 1, Option
A. Congress could oversee the shift toward mutu-
al reinforcement among efforts to promote non-
chemical pest control, sustainable agriculture,
water quality improvement, soil quality improve-
ment, wildlife conservation, and productivity im-
provement. Potential conflicts between a comple-
mentarity focus and commodity program incentives
may require legislative action.

Obstacles to refocusing USDA’s research and
development programs in this way may be orga-
nizational and philosophical. In its review of
USDA’s sustainable agriculture programs, for ex-
ample, GAO found that coordinating the activities
of these programs was very difficult. Coordina-
tion was a striking challenge among agencies that
were under the jurisdictions of different assistant
secretaries.12 Although USDA has recently un-
dergone a reorganization, communication prob-

11Foreign market opportunities for these technologies may exist as well, although the technologies require natural resource and production

specific contexts.

12A senior USDA manager involved in directing the water quality initiative said he did not believe that water quality and sustainable agricul-
ture goals are the same: water quality focuses on technological changes to protect groundwater, such as satellites and lasers to analyze soil;
whereas sustainable agriculture focuses on biological and management changes, such as crop rotations. In contrast, a senior sustainable agricul-
ture program official believed water quality protection and the technology development are part of the scope of sustainability (4).



Chapter 7 Opportunities for Redesigning PoIicies for Agriculture, Trade, and the Environment 1221

lems among research, conservation, and other
programs may still exist.

Congress could facilitate public pri-
vate partnerships to develop complementary
technologies for agriculture.

A strategy to leverage private research and de-
velopment of complementary technology with di-
rected public funds could be both feasible and pro-
ductive, especially given budget constraints.
Federal/private partnerships aimed at developing
complementary technologies could be better fo-
cused and significantly expanded at the national
and regional levels. Such collaborations could
spur a broad spectrum of private innovation dedi-
cated to the dual objectives of making profits and
promoting environmentally sound production
technologies. Research and development funds
could be directed specifically toward enabling
producers to meet minimum environmental quali-
ty standards, for example, as outlined under Issue
2, Option A above.

In plans for its IOF partnership program, DOE
characterized the goals of the new partnerships in
a statement that could well apply to public/private
partnerships for complementary technologies for
agriculture:

Initially spurred by a command and control
mindset, industry and government have been
moving rapidly toward a more sophisticated
perspective that embraces pollution prevention,
efficient resource use, and renewable energy.
The reasons for this shift are simple: advanced,
integrated process technology can simulta-
neously improve the efficiency of energy and re-
source use, improve the quality of products, and
reduce waste while reducing costs and enhanc-
ing competitiveness. Such technology . . . be-
nefits the industry, the environment, and the na-
tion (6).
Congress could enable the partnerships to de-

velop a range of complementary technologies, in-
cluding crop rotations, diversified farming sys-
tems, biological controls for pest management,
genetic engineering of crops with attributes of
drought and other climatic tolerances, and com-

puter-assisted decisionmaking systems. Such a
range of technologies would be essential for an in-
dustry characterized by many different types of
farming and environmental systems (chapters 2
and 4). Further, federal involvement would ensure
a greater emphasis on public environmental bene-
fits in the creation of such new technologies. In the
past, applications of research into privately pat-
ented technology have generally not been
constrained to provide direct public benefits, such
as improved environmental quality, and so poten-
tial returns on the public investment have been
lost. That would change if the options to empha-
size agroenvironmental performance and comple-
mentary technologies are adopted.

Corporate partnerships will likely focus their
efforts on applied research that can lead to profit-
making commercial applications. Some technolo-
gies that hold significant profit potential may not
require public partnership at all. (“Precision farm-
ing” may be such a case.) However, it is unlikely
that the full potential to enhance public environ-
mental performance will be captured in those
cases. Some complementary technologies may
not have much potential to boost corporate profits.
Special public efforts may therefore be required to
encourage the development of such technologies.
A particularly effective model for research and de-
velopment may be the federally funded Sustain-
able Agriculture Research and Education (SARE)
program, which encourages collaborative prob-
lem solving by leveraging private innovation with
public funds.

POLICY OPTIONS FOR AGRICULTURAL
TRADE AND THE ENVIRONMENT
As international agricultural exports and imports
grow, the environmental repercussions associated
with trade and production change accordingly
(chapter 5). The environmental effects of expand-
ing domestic agricultural production to meet for-
eign demand during the next decade will be small
overall. Some localized areas where the effects of
trade are felt most, such as border zones, may be
significantly affected.
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The amount of environmental damage or im-
provement resulting from trade expansion de-
pends principally on how effective management
programs are, not on the volume of trade in
question. Present programs for managing the en-
vironmental side effects of production suffer
shortcomings (chapter 4). If improved through
cost-effective monitoring, targeting, decentral-
ized management, and technology development,
as discussed above, the programs could cope with
any significant environmental problems related to
trade. They would be unlikely to have a negative
influence on competitiveness or encourage agri-
cultural producers to migrate overseas. Rather,
trade will be affected primarily by the possible im-
proper application of future environmental con-
trols as nontariff barriers to international agricul-
tural commerce.

The policy challenges in this arena are to ensure
that management programs address the special en-
vironmental concerns related to agricultural
trade--even those that transcend domestic bor-
ders and trade-related institutions. One well-pub-
licized concern is the inadvertent importation of
harmful nonindigenous species; another is how to
develop trade-related institutions for coping with
transboundary and global environmental prob-
lems related to expanding international agricul-
tural commerce. A third is how to develop institu-
tions, apart from trade organizations, to better
manage global environmental resources of inter-
est to the United States and susceptible to pressure
from expanding agricultural trade. A final consid-
eration is how to exploit opportunities for expand-
ing environmental technology trade to assist other
countries in managing agroenvironmental risks
that may affect U.S. interests.

Control invasions of harmful nonindig-
nous species.

Chapter 5 described how expanded internatio-
nal commerce opens new pathways for importa-
tion, intentional and accidental, of foreign spe-
cies. Although many of the foreign species
introduced (such as new plant varieties) will bene-
fit the agricultural sector, a number will cause

harm, if past events are an indicator. A partial ac-
counting of past damages from selected previous
invasions of harmful nonindigenous species
(HNIS) totals about $100 billion (a figure that
does not fully incorporate economic or environ-
mental losses). Future losses from a limited num-
ber of significant cases may well exceed that fig-
ure. Both cost estimates are conservative. Many of
the commercial damages are concentrated in the
agricultural sector and its related natural environ-
ment.

The growing problem of nonindigenous weeds
has particular relevance for agriculture. The OTA
assessment reviewed in chapter 5 proposed four
separate options for improving the patchwork of
incomplete programs controlling their entry and
spread:

Option: Congress could amend and expand
the Federal Noxious Weed Act to rectify several
widely acknowledged problems regarding defi-
nitions, interpretations, and its relationship to
the Federal Seed Act . . .

Option: Congress could require that all enti-
ties introducing nonindigenous plant material
conduct pre-release evaluations of its potential
for invasiveness . . .

Option: Congress could require that the Ani-
mal and Plant Health Inspection Service
(APHIS) conduct periodic evaluations of its port
and seed inspection systems to test their adequa-
cy and provide feedback for improvements . . .

Option: Congress could monitor and evalu-
ate closely the weed control efforts undertaken
by federal agencies as a result of the Federal
Noxious Weed Act amendments in the 1990
Farm Bill (5).

As concerns about pesticide safety may reduce
the range of control measures, changes in the Fed-
eral Noxious Weed Act and weed management on
federal lands have particular importance for agri-
culture. Other aspects of the options are being ad-
dressed: APHIS, for instance, is developing per-
formance standards for port inspection. More may
be taken up in the farm bill deliberations.

Several general issues related to HNIS also re-
late to expanded agricultural trade and the envi-
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ronment. First, a comprehensive HNIS monitor-
ing system does not exist, which means that
changes in the rate or composition of invasive and
detrimental species cannot be assessed. Second,
there are insufficient criteria and standards to eval-
uate the invasive character of new species that af-
fect agricultural production and related environ-
mental resources. Finally, agricultural trade may
be a source of HNIS that will affect the environ-
mental health of fish, wildlife, and other natural
areas. Options for addressing these problem areas
include measures for improved border control and
screening, control and eradication programs for
natural areas (for example, parks), enhanced envi-
ronmental education for prevention, better emer-
gency responses, improved funding and account-
ability mechanisms, and provisions for reviewing
and regulating biological control organisms.

Three types of benefits could result from low-
cost improvements in targeted control, without re-
stricting the exchange of helpful species or other
trade. First, agricultural production losses from
HNIS such as weeds would decline. Second, dam-
ages to protected natural areas would diminish.
Finally, effective multilateral guidelines for trade
involving foreign species could prevent other
countries from restricting U.S. agricultural ex-
ports through misapplied health and safety regula-
tions. Additional public resources would be need-
ed to implement most of the options. Agricultural
trade flows should not be unnecessarily restricted
if control programs successfully target HNIS
without negatively affecting the introduction of
helpful foreign species.

ISSUE 2:  Improve trade-related institutions for
managing agricultural trade and environmental
effects.

Some of the most challenging environmental
problems related to trade are transnational in na-
ture. If one country increases its agricultural pro-
duction, for example, lakes and rivers that it
shares with other countries may become more pol-
luted, and rare or endangered species that fly,
swim, or walk across borders may be destroyed.
Multilateral institutions geared toward addressing

these problems (while ensuring that unnecessary
restrictions are not imposed on trade) are now
emerging. But because they are so new, there is
little evidence with which to gauge their effective-
ness. The two courses of action described below
are intended to ensure the full and timely imple-
mentation of their agendas.

OPTION A:  Ensure oversight of the North Ameri-
can Agreement on Environmental Cooperation’s
(NAAEC) provisions related to agriculture.

Congress could provide timely oversight of
NAAEC implementation, a landmark achieve-
ment in linking a regional environmental manage-
ment agreement with a trade pact. There is little
experience to draw on in anticipating the nature of
progress and problems with NAAEC. It appears
that some new U.S.-Mexico initiatives are under
way, but significant obstacles may exist or emerge
to prevent them from in achieving their full poten-
tial. The administration is responsible for collect-
ing information on the North American Free
Trade Agreement (NAFTA) and NAAEC, and
could brief Congress so that it can actively treat
emerging problems. The NAFTA/NAAEC imple-
menting legislation requires periodic reporting,
and this option reinforces timely reporting. A
periodic oversight schedule seems prudent and a
low-cost first step.

An integral part of the reporting should be as-
sessments by the United States, Canada, and Mex-
ico of agroenvironmental problems related to
trade and progress in managing those problems.
Under the agreement, the North American Com-
mission on Environmental Cooperation must re-
view progress and problems under the agreement,
and make its assessments open to the public. Little
expense should be incurred in presenting those
findings to Congress on a timely, regular basis.
Another part of the NAFTA/NAAEC oversight
could be a review of environmental regulations
that are not scientifically justifiable and serve as
nontariff barriers to agricultural trade. Building a
public database to accurately describe and moni-
tor these developments would aid both govern-
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mental and private-sector efforts to minimize un-
necessary obstacles while promoting legitimate
environmental management.

OPTION B:  Review the progress of the World
Trade Organization (WTO) on resolving agroenvi-
ronmental issues related to trade, such as trade in
genetically engineered organisms and organic farm
products.

Along with NAFTA, the Uruguay Round
Agreements (URA) open the door to expanded
U.S. agricultural trade with the world by lowering
trade barriers and reducing export subsidies. If
history is any guide, however, the food safety and
environmental regulations of each member coun-
try may increasingly be used as nontariff barriers
to trade. The URA established new rules on sani-
tary and phytosanitary (SPS) measures to protect
human, animal, or plant life or health from the
risks of spreading pests and diseases, and from ad-
ditives or contaminants found in food, beverages,
or feedstuffs. The new agreement requires that
agricultural product standards be based on the best
available science, sets some minimum interna-
tional standards, requires risk assessment, and
employs a least trade-restrictiveness test, among
other provisions. A new Technical Barriers to
Trade (TBT) code also establishes a standard in-
ternational protocol for distinguishing legitimate
uses of product standards for food labeling, pack-
aging, composition, and other functions.

The SPS measures directly and indirectly touch
on some agroenvironmental issues, such as HNIS
and pesticide use and residues. However, the out-
comes of SPS disputes related to environmental
issues must await future WTO case rulings. There
are concerns that the TBT code, in contrast to
NAFTA rules, gives too much discretion to dis-
pute panels on environmental matters (10). Apart
from dispute panels, other WTO mechanisms to
handle environmental matters include the Article
XX (g) provision relating to conservation of natu-
ral resources, but much uncertainty also exists
about their potential applicability. It may be more
difficult for Congress to review the activities of
the WTO’s Trade and Environment Committee

than to review the activities of NAAEC, because
the committee’s operations are not as open as
those of NAAEC. However, the Office of the
United States Trade Representative (USTR) is
participating in the Committee’s activities along
with other WTO members, and should be able to
keep abreast of progress and emerging problems.

The development of processes, criteria, and
standards related to agricultural production
technologies and products are all important
agroenvironmental issues. A key concern of late
has been the proper application of product-related
and process standards to trade in genetically engi-
neered plants and animals, as well as trade in or-
ganic farm products. Early scientific and policy
attention to such concerns could reduce the possi-
bility of unnecessary trade restrictions and signifi-
cant environmental risks. Other process and pro-
duction method (PPM) issues related to
agriculture—for which there are no clear guide-
lines and rules—may arise. There are currently,
for example, proposals to develop guidelines for
rewarding WTO countries that keep their trade re-
gimes open while they address emerging trans-
boundary and global environmental issues related
to PPMs (11). Generally, a wide array of environ-
mental trade measures could be advanced, each
with very different legal, trade, and environmental
implications. The expense of careful congression-
al review of these and other developments is low,
given the potential for keeping agricultural trade
open and addressing agroenvironmental problems
worldwide.

ISSUE 3:  Develop international institutions out-
side trade organizations to manage transboundary
environmental issues related to agriculture.

Many transboundary and global environmental
phenomena either transcend trade or are better
handled through forms of multilateral cooperation
other than trade agreements. The Montreal Proto-
col on reducing ozone-depleting substances and
the Rio Conventions on climate change and bio-
diversity are examples of such multilateral coop-
eration. Although there are more than 1,000 in-
ternational environmental agreements, their
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overall effectiveness has not been assessed (chap-
ter 5). The small number (about 20) that use trade
measures appear to be effective. It is important to
note, however, that existing multilateral environ-
mental institutions do not have sufficient author-
ity and resources to resolve complicated interna-
tional environmental problems (2).

Addressing these transboundary and global is-
sues will take time because the links between the
environment and agricultural trade are poorly un-
derstood, management institutions are immature,
and multilateral negotiation and collaboration are
slow, costly processes. Immediate attention should
be given to structuring productive agreements and
institutions that help the United States avoid large
environmental risks and keep international agri-
cultural trade as unrestricted as possible. The two
options delineated below build on each other to
address the issue.

OPTION A:  Congress could review international
environmental management agreements affecting
agriculture.

Past efforts to address environmental problems
beyond U.S. borders have generally been made on
a case-by-case basis, as the negotiation and sign-
ing of the Convention on Trade in Endangered
Species (CITES), NAAEC, and the Montreal Pro-
tocol demonstrate. This approach conserves ne-
gotiation, implementation, and enforcement re-
sources, which are, as matters stand, expended
only on problems that achieve international noto-
riety. So far, such agreements have not restricted
trade in any major way. Nonetheless, this case-by-
case approach is often reactive rather than proac-
tive, especially with regard to management issues
that hold potential for large-scale and irreversible
environmental change. There are a few multilater-
al funding institutions that address international
environmental problems—such as the Global En-
vironmental Facility (GEF) of the World Bank,
United Nations Development Program, and the
United Nation’s Environment Program—but at
this writing they suffer from a lack of resources.
The GEF fund, for instance, depends on voluntary
contributions and appears to be far too small to

contend effectively with the welter of global envi-
ronmental problems it faces.

One agricultural trade problem that has re-
sulted, in part from the implementation of interna-
tional environmental agreements (and has been
hotly debated in recent years) concerns methyl
bromide. Widely used as a soil fumigant in pro-
ducing certain crops, and for treating agricultural
exports and imports, methyl bromide also de-
pletes ozone and is targeted for reduction under
the Montreal Protocol. EPA, under authority of
the Clean Air Act, is planning to phase in a total
ban on methyl bromide use in the United States by
2001. Estimates show that a reduction or ban
would yield benefits far in excess of costs (7). But
countries that are not taking such a stringent ap-
proach, or have not signed the Montreal Protocol,
may consequently enjoy a competitive advantage
in the international agricultural marketplace. Pre-
liminary estimates indicate the ban would cause
short-term annual losses of about $1.2 billion to
agricultural producers and consumers, assuming
that there are no new chemical substitutes for
methyl bromide. A congressional review of pos-
sible federal actions that might help the U.S. agri-
cultural sector adjust to the methyl bromide
phaseout, such as technology research and devel-
opment, would be extremely useful.

OPTION B:  Examine the feasibility of a global
management institution to treat adverse envi-
ronmental consequences of agricultural trade ex-
pansion.

Congress could initiate multilateral discus-
sions on the adequacy of current institutions to ad-
dress transboundary and global environmental
problems that significantly affect U.S. interests.
Commentators have suggested alternative ap-
proaches and institutions with different implica-
tions for U.S. involvement (2,3,11). A global en-
vironmental organization that would incorporate
existing piecemeal programs could work with the
WTO to ensure that economic and environmental
agendas do not clash. As evolving science reveals
new links among transnational environmental
systems, and as nations’ economies become in-
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creasingly globalized and interdependent, the
benefits of comprehensively investigating link-
ages seem apparent. As with other policy options
advanced in this section, the expense of the pre-
liminary investigation would be minimal in com-
parison with the potential benefits.

Issues related to agricultural production, which
has an impact on so much water and land around
the globe, would be one element of the review.
Many analysts believe, for example, that the
greatest environmental challenges from liberaliz-
ing and expanding agricultural trade will occur in
developing countries that have immature environ-
mental management institutions. The proposed
review could address this concern by coming up
with a blueprint for precautionary management
assistance to these countries. Another important
function of the review could be to develop an in-
formation base that would help scientists and poli-
cymakers to anticipate the nature of likely envi-
ronmental problems and possible research
responses.

ISSUE 4:  Foster private and public agroenviron-
mental technology transfer.

Because the United States has developed con-
siderable environmental management experience
from almost three decades of programs, its indus-
tries have developed the capacity to competitively
produce and export technology abroad. Environ-
mental technology is in fact now a U.S. export
growth industry, and it may serve national inter-
ests well by providing foreign countries with the
training and technology to treat global/transboun-
dary environmental problems that may eventually
affect the United States. (New technologies for ap-
plying pesticides to minimize harm to nontarget
wildlife species that migrate to U.S. territory are
an example.) There is no major role for the federal
government to play in promoting this market-
based approach to remedy environmental prob-
lems. The government could, however, assemble
information and conduct analyses to ensure mar-
ket access for U.S. firms and to appraise targeted
public research assistance.

Little is known about the applicability of envi-
ronmental technology exports related to agricul-
ture. As explained in chapter 4, environmental
management in agriculture has not (unlike other
industries) been highly regulated. As a result, the
sectors supplying agroenvironmental technolo-
gies to domestic industry have been motivated
mostly by subsidies rather than regulation. It is not
clear if the dominant voluntary subsidy approach
has yielded a competitive advantage in interna-
tional environmental technology markets. Some
new complementary production-environmental
technologies, such as information-based nutrient
management, could apparently be used in foreign
settings.

The potential benefits of assisting other coun-
tries in dealing with environmental management
problems that result from expanding agricultural
production may warrant attention from the public
and private sectors. The public interest is in man-
aging transboundary or global environmental re-
sources; the private interest is potential export
earnings. Two options explored below would help
both parties reap benefits from agroenvironmental
technology trade.

OPTION A:  Assemble an information base on
trade in agroenvironmental technologies.

Both public agencies and private firms need in-
formation about the status, trends, and obstacles
confronting them in marketing agroenvironmen-
tal technologies abroad. Although the internation-
al trade market in environmental technology ap-
pears relatively open, the particular problems and
opportunities for the agriculture sector have not
been systematically investigated.

Ensuring sufficient effort to achieve environ-
mental goals may require more than open private
markets—some public activity may be necessary.
NAAEC, for example, is investigating transbord-
er environmental problems and how environmen-
tal technologies might be used to alleviate them.
Public policies that discourage or inhibit particu-
lar technologies that promote environmental
protection, such as burdensome registration proc-
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esses for new chemical or biological pesticides,
may require governmental attention. Congres-
sional hearings on issues related to agroenviron-
mental technology trade could help assemble the
first information base on the subject.

OPTION B:  Authorize a multilateral public-
private panel on agroenvironmental technology
transfer.

Environmental technologies seem to face rela-
tively few trade barriers, as noted above, and little
government involvement appears necessary to
make the industry a beneficial force for promoting
the health of the domestic and international envi-
ronment. The full potential for sharing agroenvi-
ronmental technologies that address key trans-
boundary and global environmental management
questions cannot, however, be realized by private
markets alone. Certain cases will require more
government assistance.

Where transboundary or global environmental
issues exist, the management problem becomes
more difficult because multiple governments and
complex negotiation become necessary. The
protection of plant and animal species diversity
that serves production and environmental needs
outside one country’s borders is a good example.
Expanding agricultural production and environ-
mental change in foreign countries from trade lib-
eralization raises the issue of technology transfer
to address these issues.

Convening an international panel on agroenvi-
ronmental technology transfer to design institu-
tions and procedures for promoting the public and
private diffusion and voluntary adoption of hu-
man, biological, and physical technologies would
be a low-cost first step. Some programs already
under way at the Organization for Economic
Cooperation and Development are investigating
ways to promote such transfers, and increased
congressional attention would aid such efforts.
Improved market access for U.S. companies
would likely result from such initiatives, as well
as public-private collaborative technology re-
search and development.

EPILOGUE
This chapter has presented policy options for agri-
culture, trade, and the environment that illustrate
how policies can be complementary rather than in
conflict. As the United States heads into the next
millennium such complementarity could have a
key influence on the standing of U.S. agriculture
in a global economy. Indeed, seeking complemen-
tarity among these policies will allow the United
States to capture the opportunities of global mar-
ket expansion while protecting and advancing do-
mestic goals related to environmental quality as
well as to the competitiveness of the agricultural
sector. Moreover, seeking complementary and
mutually reinforcing policies will likely lessen
budget pressures. Equally important, pursuing
complementarity can help ensure that the nation’s
policies are oriented to the future, not anchored to
the past.
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