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s expanding trade puts new emphasis on the relationship

between agriculture and the environment, it is prudent to

examine what effects various policy responses to this rela-

tionship will have on national or regional economies, and
on U.S. competitiveness in world markets. Are other countries
experiencing agroenvironmental problems similar to those of the
United States, and how do their responses compare with ours? If
the United States regulates agriculture to preserve its environ-
ment, will it still be competitive in world agricultural markets?
Do other countries offer more support to their agricultural sectors
than the United States does? Do other countries restrict agricul-
tural trade more, or less?

This chapter begins to put into perspective the relative position
of the United States among its many trading partners with respect
to domestic agricultural support policies and agroenvironmental
policies. The partners considered here are Argentina, Australia,
Brazil, Canada, France, Germany, Japan, Mexico, the Nether-
lands, New Zealand, Taiwan, and the United Kingdom—a group ¥
that includes most of the United States’ major agricultural mar- 3=
kets and sources of agricultural imports. With some exceptions, & _ &
these countries share certain economic characteristics: generally,
10 percent or less of their populations are working in the agricul-
tural sector, which accounts for between 2 and 5 percent of total #
gross domestic product (GDP). As a percentage of total exports,
their agricultural exports span a broader range, from 0.4 percent
for Japan to 58 percent for Argentina. The United States’ agricul-
tural exports make up 11 percent of its total exports. (See table 6-1
for general population and economic information.)
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TABLE 6-1: Population and Economic Information

Agricultural Agricultural Agricultural
Percent of Total land Percent of GDP as a exports as a imports as a
Population population (in 1,000s land in percent of percent of percent of
(in 1,000s) in agricultural of Ha) agriculture total GDP total exports total imports
Country 1992 economy 1992 1992 1989 1991 1991
Argentina 33,100 10 273,669 10 10 58 4
Australia 17,611 5 764,444 6 5 24 4
Brazil 154,163 23 845,651 7 1 25 12
Canada 27,426 3 922,097 5 3 8 6
France 57,266 5 55,010 35 5 14 9
Germany*® 80,343 4 34,931 34 FR6 3 12
NL 2 5 11
Netherlands 15,179 3 3,392 27 5 23 13
UK. 57,963 2 24,160 27 2 7 1
Japan 124,150 6 37,652 12 3 0,4’ NA
Mexico 92,342 29 190,869 13 8 10 12
New Zealand 3,417 9 26,799 2 13 52 7
Taiwan 20,400 12 3,601 24 4 NA NA
U.S. 254,910 2 916,660 20 3 11 5

‘FR=Federal Republic, NL=New Lander
*1992
NA=Not Applicable

Source: American Institute in Taiwan, Annual Report, Agricultural Situation, AGR Number TW3062, 1993; Food and Agriculture Organization of the United Nations, Country Tables (Rome, Italy:
1993); Food and Agriculture Organization, Production Yearbook, 1992, vol 46 (Rome, Italy: 1993), Food and Agriculture Organization,Yearbook, Trade, vol. 46 (Rome, Italy: 1992); U S Depart-
ment of Agriculture, Economic Research Service, International Agriculture and Trade Reports: Asia and Pacific Rim Situation and Outlook Series, RS-93-6 (Washington, DC: September 1993)
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Since 1970, agricultural production in OEED drastically reduced the implicit tax it levies on its
countries has expanded by about 40 percent, evagricultural sector. Australia and Taiwan are the
though arable and permanent cropland increaseazhly countries among those considered that have
by only 3 percent and the agricultural labor forcenot decreased their overall support to the agricul-
decreased by more than 30 percent. Such a jumpfuaral sector in recent years, although Australia ap-
production largely reflects greater use of energypears to be moving in that direction.
fertilizers, pesticides, machinery, irrigation, and All countries use some combination of border
high-yielding crop varieties. Use of energy andmeasures—tariffs, quotas, export promotions,
tractors increased by 40 percent in OECD counhealth and safety regulations, licensing schemes,
tries over the past three decades; use of nitrogeand other devices—to protect domestic agricul-
fertilizers, by almost 60 percent; and areas of irritural producers and enhance their opportunities to
gated land, by 20 percent (51). It is crucial to noténcrease agricultural exports. Taken together,
that the increase in production would not haveéhese measures can restrict overall world trade.
been possible without the support of governmentlowever, through increased participation in re-
policies that, for the most part, did not take into acgional trade blocs, such as the North American
count the environmental impacts of intensive agriFree Trade Agreement (NAFTA), and in the
cultural practices. Now, however, governmentsVorld Trade Organization (WTO) (which was un-
are faced with increasing conflicts between longtil January 1995 known as the General Agreement
standing agricultural policies and newly estab-0n Tariffs and Trade, or GATT), many countries
lished environmental goals. are opening their borders to freer trade.

All of the countries considered in this chapter As noted earlier, this move toward freer trade,
intervene in their agricultural sectors to achievevhich has taken place over the past few decades,
certain national objectives, such as maintaining &as coincided with (and in some cases has contrib-
secure, safe, and adequate food supply; increasitged to) growing environmental concerns and a
agricultural productivity; and enhancing living range of government efforts to address those con-
standards of farm families. In recent years, howeerns. By the mid to late 1980s, most governments
ever, budget constraints, international pressurd)ad instituted at least some environmental legisla-
and socio-economic changes have led most coution and regulations, and had taken moderate mea-
tries to cut back on government support for theisures to help mitigate problems. The implementa-
agricultural sectors. New Zealand went so far as ton, enforcement, and effectiveness of these
eliminate government support altogether in 1984policies and regulations varies widely from
other than for pest and disease control and son@duntry to countrf. Among the industrialized
research. Mexico and the European Union (EUfountries, there is not a significant discrepancy in
(until 1994, known as the European Communitythe percentage of GDP that is used for pollution
or EC), have advanced efforts to separate, or “deabatement and control by the public and private
couple,” agricultural support from product prices.sectors (see also chapter 5). The percentage of
As part of its economic reforms, Argentina hasGDP spent by the public and private sectors com-

1 OECD (Organization for Economic Cooperation and Development) member countries are Australia, Austria, Belgium, Canada, Den-

mark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Japan, Luxembourg, the Netherlands, New Zealand, Norway, Portugal, Spain,

Sweden, Switzerland, Turkey, the United Kingdom, and the United States.
2 When attempting to compare countries’ agroenvironmental policies, it is important to note (1) that a country’s state of environmental

health must be known in order to determine whether action is even warranted, and (2) that the degree of implementation and enforcement is key
to determining the efficacy of policies. This chapter looks only at trends in agroenvironmental policies, and does not systematically address

points (1) or (2).
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bined for pollution abatement and control ranges
from 1.1 percent in France and Japan’to 1.6 per-
cent in West Germany and the United States. Ex-
penditures by the public sector alone range from
0.4 percent in the United Kingdom to 1.0 percent
in Japan (table 6-2) (53).

TABLE 6-2: Pollution Control and Abatement
Expenditures as a Percentage of GDP (1990)

Public and private

Country Public sector sectors
Canada 0.9 NA
us 06 1.6
Japan® 1,0 11
France 0.5 11
W. Germany 0.8 1.6
Netherlands® 0.9 15
United Kingdom 0,4 15

‘Data on the costs of pollution control in the primary agricultural sector
are generally not included in calculations of pollution control and
abatement expenditures because the data in this area are scarce

*Partial Figure Data of current expenditure for the business sector are
not available

‘Figures for 1989.

NOTE: Table 6-2 shows pollution and abatement control expenditures
of both the public and private sectors for air and water pollution. These
figures can give an idea of the economic costs a country chooses to
face in mitigating pollution However, as a comparison these numbers
cannot tell the reader anything about the current state of a country’s
environment, about the environmental state a country desires to
achieve, or the amount of pollution control each country obtains per
unit of currency For example, country A and country B could be
spending the same percent of GDP on pollution abatement and con-
trol, but country A’s environment might be twice as polluted as country
B's

SOURCE: OECD, Environment Monographs, No 75, Pollution Abate-
ment and Control Expenditures in OECD Countries (Pans, France
1993).

Although the nature and extent of the problems
may vary, most countries are contending with
similar agroenvironmental ills. Until recently,
however, the agricultural sectors of most coun-
tries were largely excluded from environmental
policies and regulations. Often, initia policies ad-
dressing agroenvironmental issues focused on
soil erosion, because it directly affects agricultural
productivity. As agroenvironmental priorities
have broadened, however, many countries have
begun to include provisions for enhancing water

quality, as well as protecting habitats, wetlands,
and other countryside amenities in their agricul-
tural policies. Canada, Japan, and the United
States have each eliminated their wetlands by
more than 70 percent in some regions, but have
now introduced policies geared to protecting re-
maining wetlands that are deemed significant, or
to preventing a net loss of wetlands.

Most countries are grappling with the environ-
mental effects of agricultural production by dis-
couraging harmful practices or encouraging bene-
ficial ones. It must be kept in mind, however, that
agricultural assistance is still predominantly
linked to production rather than to general envi-
ronmental goals. To alarge extent, existing agri-
cultural policies either effectively raise farmers
prices for output or decrease prices for inputs—
both of which encourage farmers to adopt inten-
sive farming practices that may be harmful to the
environment. Agroenvironmental policies may
then be introduced to counteract these effects.
However, the artificially high prices for agricul-
tural goods make it difficult for other land uses,
such as wildlife habitat, to compete with agricul-
tural uses.

This dilemmais being addressed now by gov-
ernments the world over. Faced with shrinking
budgets, they are finding it more and more diffi-
cult to rationalize maintaining such conflicting
policies—and they are increasingly unwilling to
pay not only the' financial, but also the environ-
mental, costs of supporting their agricultural sec-
tors as they did in the past. Partly as a result,
agroenvironmental policies are moving away
from dtrictly voluntary efforts to cross-com-
pliance schemes and mandatory measures. These
policies may cause production coststo rise, but if
al, or most, countries are implementing similar
policies and all face increased costs, the ultimate
effects on competitiveness may be minimal. U.S.
farmers may face less severe tradeoffs between
productivity and environmental protection than
some of their European counterparts, because they

*Thisisapartial figure, as data on business sector current expenditure in Japan are not available.
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use inputs less intensely and their arable land area Such economically undesirable results, along
is more extensive (62). with tighter budget constraints, have led govern-
In the context of this chapter, it is not OTA's ments to offer less support to their agricultural
intention to determine which countries havesectors than they previously did. Further fueling
cleaner environments, which countries have moréghe move toward less support is the increasing im-
stringent regulations protecting the environmentportance of international trade agreements, which
which countries have been more successful ilhave put pressure on countries not only to reduce
implementing agroenvironmental laws, whichtheir trade barriers, but to cut back on domestic
countries have the freest trade policies, or whiclsubsidies. Even though the Uruguay Round of the
countries offer the most support to their agricul-GATT put the agricultural sector squarely on the
tural sectors. Instead, the chapter focuses on theegotiating table, itis not clear to what extent gov-
trends mentioned previously: movements towara&rnment policies will actually change. However,
less government support of the agricultural sectomost countries have already taken measures to
more open borders, and more stringent, or at leastduce government support of their agricultural
explicit, agroenvironmental policies. The first sectors.
section of the chapter briefly examines the agri- In this regard, New Zealand is a unique exam-
culture and agricultural trade policies of eachple: it essentially eliminated government support
country. It demonstrates the many similaritiesfor agriculture in 1984, and its government trans-
among countries in their agricultural sector goalsfers to farmers are now the lowest in the industrial-
in the problems they face, and in the evolution ofzed world (69). Mexico has also taken significant
events over the past few decades. The second seteps to reduce government support by introduc-
tion focuses on some of the environmental coning, in 1993, an agricultural reform program
cerns increasingly being incorporated into agricalled PROCAMPO, which decouples farm in-
cultural policies and regulations. Examples agairtome support from production decisions and
show remarkable similarities among countries inmoves its agricultural sector significantly toward
the kinds of agroenvironmental problems theya market-directed system. The EU, too, has made
face, and in their responses to those problems. efforts to decouple agricultural support from
yield, although not to the extent of New Zealand
TRENDS IN AGRICULTURAL SUPPORT and Mexico.
AND TRADE POLICIES The extent of goyernment transfer payments to
) ] agricultural sectors is commonly measured by us-
As noted above, allgoverr)mentsmtgrven_emtheqrng producer subsidy equivalents (PSEs). The
agricultural sectors to achieve certain national Obgconomic Research Service (ERS) of the U.S.
jectives related to food supply and farm incomepepartment of Agriculture (USDA) began calcu-
To achieve these objectives, governments employgting PSEs in 1986, for use in the Uruguay Round
combinations of price supports, subsidies, angf the GATT negotiations. PSEs are intended to
market boards, as well as trade measures such g&vide an overall measure of government poli-
tariffs, quotas, export promotions, and licensingies that support agriculture, and so offer a means
schemes. Health and safety regulations, althoughf comparing programs from country to country
designed to protect consumers and the envirorand over time. What they show, in effect, is the
ment, can also be used to restrict trade. To varyingmount of compensation that would be required to
degrees, these policies affect how domestic goodsaintain farmers’ incomes in certain agricultural
are produced, have negative effects on world masectors, if government polices affecting agricul-
ket prices, and restrict international trade flows. ture (both agricultural and trade policies) did not
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exist. This report uses an aggregate PSE for atbason for the debt was New Zealand’s loss of
agricultural sectors, which demonstrates the exfavored-nation trading status with the United
tent of subsidies or implicit taxes relative to farm-Kingdom when the UK entered the Common Mar-
ers’ gross revenues (743). ket. The United Kingdom had accounted for two-
An analysis of the percentage change in PSE#hirds of New Zealand’s export market. But high
between 1985 and 1992 clearly demonstrates @il prices, unfavorable conditions in the world
trend toward less intervention by governments irrommodity markets, and the protectionist policies
the agricultural sector, including the elimination of New Zealand’s main trading partners also made
of many government-supported marketing boardghe country’s support for its agricultural and
(table 6-3). New Zealand’s and Mexico’'s PSEsmanufacturing sectors unsustainable.
changed the most, decreasing by 91 and 73 per- Before the mid-1950s, New Zealand'’s agricul-
cent, respectively. The PSEs for the United tural sector had needed little government support.
States, the EU, and Canada decreased by 35, 33uring the late 1950s and 1960s, however, com-
and 9 percent, respectively. The increased PSE fonodity prices fell, and the government severely
the United States during 1991 and 1992 reflectggestricted imports, in order to stimulate expansion
in part, an increase in direct payments as expoit its manufacturing sector. By the mid-1960s, the
subsidies for rice. Japan’s PSE decreased by onggovernment had also introduced policies to main-
10 percent, and the PSEs for Australia and Taiwatain or increase agricultural production whenever
increased. The change in PSEs for Argentina, drdarm incomes declined. From the mid-1970s, and
matic at 66 percent, is unique because it does nparticularly from 1980 to 1984, government inter-
reflect declining government subsidies for agri-vention in the agricultural sector became exten-
culture. Instead, Argentina has reduced the imsive (57), even though its support could not offset
plicit tax on the agricultural sector in a move to-excess costs indirectly imposed on agriculture
ward a more market-driven agricultural economyfrom government protection of the manufacturing
The PSE for Brazil has varied widely, making it sector. Government protection of the manufactur-
difficult to ascertain a clear trend. The policies andng sector artificially increased farm input and la-
economic forces behind these trends are discussbedr costs. Such support also proved extremely ex-
in more detail in the country sections below. pensive. By 1983, government assistance for the
livestock sector, the country’s primary agricultur-
[J New Zealand al sector, was more than 33 percent of the sector’s
In 1984, New Zealand initiated major reforms intotal value (35). Support also stunted diversifica-
the structure of its economy, inCIuding agriculturetion efforts because it favored some productS,
(the leading economic sector) and the highly prosych as sheepmeat, over others (57). More than
tected manufacturing sector. An increase in th@alf of government support to agriculture between

public debt, from 10 percent of GDP in the early1980 and 1984 consisted of price supports and di-
1970s to more than 50 percent of GDP in the earlject payments to boost output.

1980s, was the impetus for the reforms. Part of the

4USDA/ERS notes four caveats pertaining to PSEs. First, variations exist in how policies are included in determining each commodity PSE
and which commodities are included in determining the aggregate PSE. Variations here could significantly change the nature of the data. Sec-
ond, some developing countries do not include the effects of exchange rate policies, which can be an important component in the PSE measure.
Third, the reliability of the data varies from country to country. Fourth, a country can lower the percentage PSE without changing total transfers
to producers merely by shifting transfers from indirect programs to price support programs or direct payments (73). This report uses the num-
bers to determine trends of government support within a country rather than among countries.

5 Percent changes in PSEs, except for New Zealand and Argentina, are calculated by using the 1986, 1987, and 1988 average as a base year.
This base was chosen because it was used during the GATT negotiations. For New Zealand and Argentina, 1985 was used as the base year to
show the changes that resulted from their reform efforts prior to 1986.



TABLE 6-3: USDA Percent Producer Subsidy Equivalents for Various Countries

Percent change
using 1986-1988

Country Item 1985 1986 1987 1988 1989 1990 1991 1992 average as base year®
Argentina 4-commodity -31.5b -24.4 3.0 -175 -46,6 -65.6 -28.3 -10,8 +66°
Australia 9-commodity 9.4 10.9 7.5 6.7 6.4 9.9 NA NA +18
Brazil 6-commodity 26,9 30.8 -8.1 NA NA NA NA NA NA
Canada 13-commodity  36.0 41,5 41,0 335 34,4 36.7 39,1 36.0 -9
European Union 13-commodity 357 477 51.4 38.1 30.1 NA NA NA -33
Japan 10-commodity 70,0 76.9 78,7 77.4 71,0 70.8 NA NA -lo
Mexico 14-commodity 26.1 34.0 36.5 20.9 14,9 17,1 12,3 8.0 —73d
New Zealand 5-commodity 22.0 9.0 5.0 3.0 2.0 NA NA NA -91
Taiwan 11 -commodity 24.6 24.7 24,7 25,9 29,2 28.6 28.3 31.6 +26°
U.S. 12-commodity  23.4 34.2 315 23.5 18,5 18.0 18.8 19.3 -35

“The end year used to calculate percent changes varies among countries and Is the latest year for which there are data.

°A negative number represents an implicit tax on the agricultural sector.

‘The change in PSE for Argentina between 1985 and 1992 indicates that the implicit tax on agriculture has decreased by 66 percent

‘Using only 1985 as the base Year

‘The aggregate PSE for Taiwan increased even though there were no major policy changes that occurred during this period The increaseis due in part to high guaranteed purchase prices for
all the crops included in the 11-commodity aggregate.

NA = Not Available.

SOURCE: U.S. Department of Agriculture, Economic Research Service, Estimates of Producer and Consumer Subsidy Equivalents, Statistical Bulletin 913 (Washington, DC December
1994).
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The principal goals of deregulation and liberal-has increased (42,44). The percentage of farms
ization were to lower inflation and interest rateswhose debt exceeds 50 percent increased from 10
throughout the economy and to secure more favote 24 percent between 1984 and 1986, but by
able exchange rates. The agricultural sector ini1992, the percentage of these highly indebted
tially supported these changes, and reform was efarms decreased to 9 percent, as they either re-
sentially completed by 1988. Supplementarystructured their debt or were sold. At the other end
minimum price schemes were eliminated, alongf the scale, the percentage of farms with low debt
with low-cost funds provided to producer boardsincreased from 14 to 21 percent between 1986 and
The PSE for New Zealand decreased from 32 pet992. These farms managed to increase their sav-
centin 1982 to 2 percent in 1989. Most of the curings continuously throughout these years, with
rent support is in the form of research and trainingthe exceptions of 1986 and 1989. The total area
pest and disease control, and natural disaster a&rmed decreased from 21.2 to 17.3 million hect-
sistance. Although the effective rate of assistancgres between 1984 and 1993. Conversely, though,
to both agriculture and manufacturing has dethe number of farms increased during the same pe-
clined, assistance to agriculture has decreasetbd, from 76,633 to 79,666, and permanent full-
more rapidly, resulting in an implicit 6-percent taxtime employees increased from 22,787 to 23,310
on agriculture. In 1991, the government intro-petween 1984 and 1991 (35). Between 1982 and
duced additional measures to reduce this implici{ 988, real farmland values fell by more than 50
tax (35,57). percent, demonstrating the extent to which gov-

These reforms have had a powerful impact orrnment support for agriculture was capitalized
New Zealand's agricultural sector. The severity ofinto the value of farmland. But by 1993, real land
initial conditions, rapid implementation of the re- prices had risen to about 88 percent of their 1982
form policies, imbalances in structural reforms|eye|s6
among sectors, uncertain economics of world gypsidies in place before reform heavily fa-
agricultural markets, and severe droughts in 1988gred sheep production. Now, in the absence of
and 1989 have all contributed to a long and diffisypsidies, sheep production has declined, and beef
cult adjustment period. However, the advantagegnd dairy production have increased (67). The
of the reform measures are now evident. Overallyumber of sheep, for example, decreased from 70
since policy reform, public debt has risen less rapmillion in 1982 to 52 million in 1992.Without
idly than GDP, and fiscal surpluses are expectegovernment subsidies, many sheep farms operat-
for 1994-1995 and subsequent years. The doubléng in marginal environments, such as high-coun-
digit inflation rates of the 1970s and 1980s havery pastures, were no longer viable. Many of these
dwindled to about 1 percent since 1990. Generalreas were planted with private forests (35). The
ly, reform has contributed to a more diversifiedamount of land in forestry increased 39 percent
and resilient agricultural sector. Specifically, re-between 1983 and 1993, while sheep, beef, and
form has affected land use and values, the natugopping land has decreased 10 percent (5). With
and quantity of input use, employment, investthe elimination of accelerated write-offs for ma-
ment, and trade. chinery and development costs, as well as the

Although data on farm size and land use are inelimination of import restrictions on cereal crops,
complete and do not allow for detailed analysis orarable farming has also declined. The fruit and
land use changes, some trends can be discerneggetable sector, in contrast, has increased in area
On the whole, the number of large and small farmand value.

6 Information supplied by the New Zealand Ministry of Agriculture and Fisheries, Agriculture Policy, External Relations, 1994,
7 Information supplied by the New Zealand Ministry of Agriculture and Fisheries, Agriculture Policy, External Relations, 1994.
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New Zealand’s natural disaster assistancéncluded inthe program: corn, beans, wheat, rice,
policy has also undergone extensive changes, tmtton, soybeans, safflower, barley, and sorghum.
make it more consistent with overall economicThese are the crops planted by 85 percent of Mexi-
objectives. The goal is to ensure that adversezo’s agricultural producers. The program was ini-
events assistance policy does not impede agriculiated from 1993 to 1994, and should be fully im-
tural restructuring. Under a risk-sharing policy, plemented by 1995. For the first 10 years of the
for example, one area of New Zealand received aprogram, producers will receive fixed payments
sistance for drought every year from 1978 to 1986(in real terms), which will be phased out over the
The government has been working to tighten théollowing five years. The Mexican government
criteria for eligibility. In 1986, specific meteoro- estimates that the program will initially increase
logical criteria, such as soil moisture deficits,its outlays in 1995, but reduce them in subsequent
were developed to determine whether an evenfears (71). As part of its NAFTA commitment to
would be classified as “adverse” (43). liberalize trade with the United States, the govern-

Agriculture contributed about 20 percent toment of Mexico has begun to upgrade its health
New Zealand’s GDP in the 1950s, but only 13 perand safety regulations, although the regulatory au-
cent between 1990 and 1992. Overall, total agrithorities have few resources with which to pursue
cultural exports have increased in real terms by fheir tasks (4).
percent (183 percent in nominal terms) between The recent reform of Mexico’s land tenure sys-
1984 and 1992. Exports of pastoral farm productgem has contributed significantly to the drastic
(e.g., products from sheep) decreased, but exporghanges taking place in Mexico’s agricultural sec-
of meat, dairy products, and fruit and vegetablesor, because it allows increased participation by
increased. Although agricultural exports stillthe private sector. Until 1991, article 27 of the
dominate, they fell as a percentage of total export§lexican Constitution of 1917 required the gov-
from an average of 67 percent between 1979 angknment to give land to any group of farmers who

1981 to 54 percent in 1991 (19). claimed property rights in accordance with the ap-
_ plicable legislation, even if it meant expropriating
(] Mexico unused and underused land from private owners.

Mexico joined GATT in 1987, and since then hagndividuals could not own the land, but they could
privatized much of its economy, including activi- form communal groups callegfidos and work
ties related to agriculture. Mexico’s most recenthe land collectively. Between 1917 and 1987,
and comprehensive agricultural reform policy,approximately 100 million hectares had been ex-
PROCAMPO (Programa de Apoyos Directos alpropriated and more than 50 percent of Mexican
Campo), was first announced in 1993. It is defarmland was operated under thgdo system.
signed to move the country’s agricultural sectoHowever, in an attempt to prevent the reappear-
closer to a market-driven system and to work irance of large land holdingsjidoscould not sell,
concert with NAFTA to liberalize trade. Average rent, or use the land for collateral before 1991.
tariffs on imports have since dropped from 45 to Mexico’s agricultural trade balance dropped
9 percent. from a surplus of 2.3 percent of GDP in 1960 to a
PROCAMPO replaces price supports, which0.3 percent deficit by 1980. Despite its very favor-
were often well above international levels, withable conditions for agriculture, Mexico has be-
direct income supports. Input subsidies, exceptome a net importer of food (including maize and
for electricity, have been abolished, and import li-wheat). Partly in response, a 1991 amendment to
censes, tariffs, and state trading companies nilne country’s constitution paved the way for cor-
longer offer the agricultural sector any significantporate investment, joint ventures, and private
protection (4). PROCAMPO should help dimin- ownership okjidos to encourage modernization.
ish incentives for overproducing the commoditiesThese changes are intended to provide more secu-
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rity to agricultural land investors, protect againstcrop is corn, which accounts for more than half of
expropriation, allowejidosto rent their land, and Mexico’s cropland and more than 40 percent of
create a foundation for greater capitalization of thehe country’s total crop value. About 34 percent of
agricultural sector. New investors seem particueorn output is consumed on the farm, which
larly interested in the prospect of growing fruit means that many farmers have not benefited from
and vegetables. Although the new legislation doeprice supports. Consequently, their farming deci-
not change the allowable size of individual landsions will not be affected as much as commercial
holdings (100 hectares of irrigated land for rowfarmers, who have benefited from the price
crops per individual, 300 hectares for orchards, osupport system. Subsistence farmers will, how-
enough land for 500 head of cattle), it allows theever, benefit from direct income support pay-
creation of associations or corporations that caments, because the payments are based on the
own up to 25 times the amount that individualsamount of land historically planted in eligible
can own (2,500 hectares of irrigated land for roncommodities (71).
crops, 7,500 hectares for orchards) (10). In addition to NAFTA, Mexico has entered into
These reforms are creating significant adjustfree trade agreements with Chile (1991), with the
ment problems. In the long term, as many as 90Qatin American Association for Integration
percent of Mexico's 2.4 million maize producers(ALADI), and with the Central American Com-
could be dislocated, and overall, a total of 3.5 milinon Market (MCC). Trade with Chile grew by 50
lion small and medium-size farms (10,85). Dis-percent between January and June 1992, and by 30
location in the short term could be limited not onlyand 32 percent with ALADI and MCC, respec-
because investors might find it difficult to acquiretively, during the same period. Mexico is also pur-
fragmented land, but also because they mightuing negotiations with Colombia and Venezuela,
move cautiously at first, waiting to see how theas well as with the Asian-Pacific Economic Coop-
new law plays out in the courts. There has als&ration group.
been a sharp decline in the agricultural share of
GDP as the nation’s economy has expanded: agti European Union

culture as a percentage of total GDP was 8 percepfyq the United States, the EU has been struggling
in 1989, but dropped to 5.8 percent by 1993, gcent years to change agricultural policies and
(4,19). In addition, input prices have risen as coMpractices that, while arguably relevant decades
modity prices have fallen, affecting the use of feryg0, do not reflect the realities of the 1990s. In the
tilizers, pesticides, and improved seeds. Accord1950s, when the Common Agricultural Policy
ing to the American Embassy in Mexico City, (CAP) was instituted, European agriculture
farm organizations have orchestrated large dememployed a full 26 percent of the total workforce
onstrations to demand some transitional helpicompared with 12 percent in the United States in
such as the restructuring of outstanding loans (4).955), and was a highly relevant part of the Euro-
Estimates of farm loans in default range as high gsean economy. Nonetheless, the living standards
$4 billion. The government decided that its bankof European agricultural workers lagged behind
which holds approximately 33 percent of delin-those of urban workers, just as European farming
guent loans, would stop seizing assets in respongeactices and technology lagged behind those of
to loan defaults (61). other parts of the world (9). Consequently, the
USDA estimates that the policies of PRO-original objectives of the CAP were to increase
CAMPO will lead to lower producer and consum-agricultural output through capitalization and
er prices for all crops in the program. Lower pro-technology, to improve the living standards of
ducer prices should lead to fewer acres plantedgricultural producers, stabilize agricultural mar-
with corn—an estimated 700,000 hectares in th&ets by protecting the sector from international
first three years. At present, Mexico’s primaryprice fluctuations, ensure an abundant supply
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of food, and establish reasonable prices for con- In 1992, the EU adopted CAP reforms designed
sumers. to steer the agricultural sectors of members away
After three decades, the objectives of the CAFrom price supports and toward land area pay-
have largely been met—but the environment irments over a period of four years. The reforms ap-
which the European agricultural sector operategly to all products incorporated in the common
has become qualitatively different. The EU hagnarket organization, with the exception of sugar,
changed from a net agricultural importer to thewine, fruit, vegetables, pig meat, poultry meat,
world’s second-largest exporter. Income gain®nd eggs. The three main reforms include lower
have been realized, but have not been equally dig¥ic€ supports, land area payments that are de-
tributed: the top 25 percent of farmers, who mak&°UPled from production levels, and arable land

80 percent of all agricultural sales, have gained thg€t-aside schemes that offer farmers compensa-
tion payments. In the case of land area payments, a

most. Overall, in real terms, farm income unambi- itch £ it hect tef
guously slipped between 1970 and 1992 (84). A(fw' ch Irom a per-unitto a per-hectare payment et-

in the United States, operators of small an ectively ensures that payment is not based on

medium-size farms beaan to relv more and mor ield (36). Under this new regime, cereal crop in-
g Y fervention prices were lowered by about 33 per-

on income generated off the farm. European agrizg . 14 compensate for the lower price, farmers

culture’s contribution to.the region’s GNP has de-WhO produce more than 92 tons of grain are re-
creased, and the agricultural labor force ha

_ he Yuired, and paid, to set aside 15 percent of their ar-
shrunk even as production and productivity haveype area for five years. The land set-asides apply
increased. “While in the first years of the EU’s eX-tg the total cultivated area, rather than to each crop
istence there was a general consensus to pursgfea, and the area payment rises in line with price
policies aimed at increasing production and ecosupport reductions. For milk, milk products, and
nomic returns, the last decade has witnessed thgeef, reform measures decreased intervention
growth of a more socially oriented political agen-prices by 2.5 to 15 percent (45).
da. The latter is a part of the emerging support In 1993, the EU Commission moved to make
for environmental, food, and natural resourcethe set-aside program more flexible by offering
issues” (9). three-year rotational set-asides, under which 18
These new concerns are largely unrelated tpercent of arable land would be taken out of pro-
production issues of the past. Although commodduction; and a combination of rotational and non-
|ty Organizaﬁons resisted any reform in the CAp,rotationaI set-asides, under which a minimum of
they came under increasing pressure from othef0 percent of arable land would be taken out of
politically organized groups, both within and out-Production. One proposal suggests that farmers be
side agriculture, to support changes. The greate@llowed to set aside more than the minimum re-

impetus for change, however, was the financiaﬂUIrEd amount of arable land (although such a

burden imposed by current policies under thescheme might pose budgetary problems). Accord-

. ing to the Food and Agriculture Organization
CAP, which, all told, absorb 70 percent of the EU(FAO), less than 1 percent of the then-EC’s arable

budget. Generally, reform proponents wished G, \as covered under the set-aside program in
reduce agricultural supply, diversify production 10 first year of operation (15). In 1993, set-asides

target changing consumer demands, target assig the 12 EU member states were estimated to be
ance to low-income farmers, decouple assistances.1 percent. The figure for the United Kingdom
from the amount and type of commodity pro-was 15.6 percent; for France, 13.3 percent; for
duced, and bring agricultural policies more in lineGermany, 15 percent; and for the Netherlands, 5.3
with environmental policies. percent (3).
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[JCanada

Like most of the countries covered here, Canada
saw its PSE decline in recent years. This phenom-
enon is, however, less a reflection of explicit
policy than of changing levels of support for
individual commodities. Support has remained
relatively low for livestock, moderate for poultry,
and high for dairy products. Support for grains
and oilseeds, on the other hand, has varied. It
increased markedly after the mid- 1980s, when in-
ternational price competition grew fiercer (73).

Generally, Canada’s agricultural tariffs are low,
averaging 2 percent or less in 1991 for grains,
fresh meat, and dairy products. Almost 95 percent
of Canada's agricultural tariff lines are bound,
which means that it cannot increase any of them
without first going through official GATT proce-
dures and addressing comments from other coun-
tries. Canada also maintains quantitative border
restrictions for dairy, eggs, and poultry, as well as
restrictions on domestic production. The coun-
try’s dairy sector is oriented toward local markets
and meeting domestic demands; its wheat sector,
conversely, is geared toward exports. Canada is
one of the world’s toughest competitors in interna-
tional grain markets. The goal of its wheat support
programs is to moderate the effects of fluctuations
in world markets on domestic prices and incomes.
But transportation subsidies and price supports
have not fully offset the losses in income stem-
ming from a continuing drop in world cereal prices
(21,22). Total financia assistance to agriculture
amounted to 57 percent of Canada’s agricultural
GDP from 1988 to 1989. As with the EU, public
assistance has not prevented Canadian farm in-
comes from declining. They have been decreasing
since 1988.

CJUnited States

In 1991, the United States exported $37.6 billion
worth of agricultural goods. The agricultural trade
surplus represented 0.3 percent of GDP in 1992,
compared with 0.9 percent in 1980. The top three
agricultural export markets for the United States
are Japan, Canada, and Mexico, which accounted
for 21.12, and 8 percent, respectively, of U.S. ex-

TABLE 6-4: Top Ten Export Markets for U.S.
Agricultural Products, 1991

Country Billions on dollars
Japan 7.74
Canada 4,41
Mexico 2,88
S. Korea 2,16
Former U.S.S.R. 1,76
Taiwan 1.74
Netherlands 1.56
Germany 1,13
U.K. 0.88
Spain 0.86
Total 37.60

SOURCE: U.S. Department of Agriculture, Foreign Agricultural Ser-
vice, Foreign Agriculture (Washington, DC December 1992)

portsin 1991 (74). (See table 6-4.) The principal
U.S. export crops include feed grains, soybeans.
live animals and meat, wheat, cotton, vegetables,
and fruits. The United States controls 77 percent
of the world export market for corn and 73 percent
for sorghum. (See table 6-5.) The most competi-
tive grain market it facesis the world wheat mar-
ket. The United States controls 31 percent of that
market; Canada and the EU control 22 percent
each. Because the United States' share of world
production or world trade of grain, meat, oilseeds,
and sugar is so large, U.S. farm policies have a ma-
jor impact on world export markets for these and
competing products.

The United States continues to use high tariffs
to protect sugar and tobaccos, and it employs im-
port quotas to protect dairy products, cotton, pea-
nuts, sugar, and beef and vea. Wheat, coarse
grains, rice, oilseeds, cotton, tobacco, and dairy
are still heavily subsidized and therefore have sig-
nificant competitive advantages in the world mar-
ket. Nevertheless, the PSEs for both wheat and
barley decreased by more than 40 percent between
1987 and 1992. The PSEs for dairy, beef, and sug-
ar also fell, between 12 and 21 percent; the rice
PSE, in contrast, increased 8 percent. Income sup-
port payments decreased by 55 percent during the
same period, and input assistance transfers
dropped by 59 percent (73). The decline in input
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TABLE 6-5: Production and Trade Information for 1990-1991

Production Export Import
Country/commodity ~ Percent of world Country Percent of world Country Percent of world
production exports imports

Corn
us 42 us. 77 Japan 28
China 20 China 12 U.S.S.R* 18
Brazil 5 Argentina 6 Taiwan 9
EU 5 Canada 0.3 EU 6
Mexico 3 EU 0.2 Mexico 3
Argentina 2

Sorghum
U.S. 33 U.S. 73 Japan 45
India 27 Argentina 17 Mexico 38
China 8 Australia 3 Taiwan 1
Mexico 5
Argentina 3
Australia 2

Wheat
US.S.R* 18 u.sS. 31 Other 42
China 17 Canada 22 U.S.S.R* 16
EU 14 EU 22 China 10
us. 13 Australia 13 Japan 6
India 8 Argentina 5 Brazil 3
Canada 6
Australia 3

Rice
China 36 Thailand 32 Others 66
India 22 u.s. 18 Brazil 7
Indonesia 9 EU 8
Thailand 3 Australia 4
Japan 3

Oilseeds
U.S. 28 u.sS. 47 EU 37
China 15 Argentina 15 Japan 19
Brazil 8 EU 10 Mexico 6
Argentina 8 Canada 8
EU 5 Brazil 6
Canada 3

Cotton
China 24 u.sS. 34 Others 41
U.S. 18 U.S.S.R* 9 Japan 12
U.S.S.R’ 14 Australia 6
Brazil 4

Beef and Veal
Us. 22 EU 24 Us. 31
U.S.S.R* 18 Australia 22 Japan 15
EU 17 Us. 12 EU 13
Brazil 7 New Zealand 9 U.S.S.R* 8
Argentina 5 Argentina 8 Canada 6

Brazil 6 Brazil 5

(continued)
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TABLE 6-5 (Cont'd.): Production and Trade Information for 1990-1991

Production Export Import
Country/commodity  Percent of world Country Percent of world Country Percent of world
production exports imports

Dairy Products**

EU 42 EU 45 U.S.S.R* 20

u.s. 19 New Zealand 20 Japan 19

U.S.S.R* 1 Australia 11 EU 13

New Zealand 3 u.s. 6 Us. 10

Australia 2 U.S.S.R* 1 Australia 2

*Former U.S.S.R

**Dairy products Include butter, cheese, and nonfat dehydrated milk

SOURCE: U.S. Department of Agriculture, Foreign Agriculture Service, Foreign Agriculture (Washington, DC December 1992) and Dairy: World

Markets and Trade, FD-1-95 (Washington, DC: April 1995)

assistance transfers is accounted for mainly by de-
creases in credit subsidies for operating and real
estate loans, and for commodity loans through the
Commodity Credit Corp.

Agricultural export promotion programs re-
ceived 75 percent of the total spent in fiscal year
1991 on promoting all U.S. exports. Approxi-
mately 21 percent of U.S. agricultural export reve-
nues are supported by government subsidies. (See
chapter 3.) These programs include the Marketing
Promotion Program, the Public Law 480 food aid
program, the GSM-102 and 103 export credit pro-
grams, the Export Enhancement Program (EEP),
and the Dairy Export Incentive Program. Under
EEP, 74 percent of U.S. exports of barley, and
close to 60 percent of wheat and frozen poultry ex-
ports, were subsidized in 1993. Since 1991, the
United States has spent more on EEP and has tar-
geted three new countries under the EEP wheat
program. It has also applied an antidumping duty
on New Zealand kiwi fruit of 100 percent, which
has made it impossible for the fruit to be imported,
and has tightened quotas on meat imports. Federal
outlays for domestic milk support fell to $125
million in 1993, down from $2 billion in 1987.
Subsidies still exist, however, and are often 75
percent higher than the subsidized item’s export
price (24).

The Agricultural Adjustment Act of 1933 con-
tinues to restrict the imports of dairy products,
peanuts, cotton, and sugar. Imports of sugar above
the tariff quota were subject to a tariff of roughly

76 percent, which was reduced 13 percent in 1992.
Under the provisions of the GATT Uruguay
Round, the United States will replace the current
tariff-rate quota for sugar with atariff equivalent
of 17 cents per pound, which will be reduced 15
percent (the minimum required) by the year 2000.
Tobacco imports face a high tariff of 46 percent,
and U.S. manufacturers are required to use 75 per-
cent domestically grown tobacco in their products.

[1Japan

Japan is the largest net agricultural importer in the
world. The United States supplies 36 percent of
Japan’s agricultural imports, including 87 percent
of its corn imports, 73 percent of soybean imports,
53 percent of wheat imports, 42 percent of fresh
fruit imports, and 55 percent of beef and veal im-
ports. Japan is the world’ s largest foreign market
for U.S. farm products, accounting for 20 percent
of al U.S. agricultural exports. Despite its large
agricultural purchases, however, Japan is under
pressure from its internationa trading partners to
open its markets to a wider variety of agricultura
imports, especialy high-value, processed products.

Japan’s agricultural policies of the past half-
century were greatly influenced by the country’s
experience of food shortages during and after
World War I1. In 1943, Japan enacted the Staple
Food Control Act, which put domestic distribu-
tion of mgjor food items, including rice and rice
trade, wheat, and barley, under state control. Food
shortages continued until the late 1950s, when Ja-
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pan’s agricultural sector began to recover. Japacrops, such as soybeans and wheat—crops that
attained self-sufficiency in rice by the late 1960swere being imported in large numbers—and vege-
and by the 1970s it began yielding surpluses. tables. It has also succeeded in reducing rice
To achieve its agricultural policy objectives, production by one-fifth. Until 1984, the govern-
Japan uses a combination of border measures sugfent also subsidized the sale of rice in the world
as quotas and tariffs, direct price supports to promarket and sold it cheaply for use in industrial
ducers, and subsidies on agricultural inputs. Ricgyrocesses and for feed. Support prices for rice
wheat, and barley farmers receive most of the agriyere reduced in 1987, 1988, and 1990, and gov-
cultural assistance provided by the governmenternment control of rice marketing has loosened to
Until recently, rice accounted for 50 percent of Jathe extent that private firms may purchase directly

pan's agricultural policy costs. Japan maintaingrom farmers instead of through the Government
supply controls on milk and rice, and quasi-gqqq Agency (23).

governmental_bodies, such as the_ Livestock In- Although the economic importance of rice in

d_ustry Promotl_on Cprp., operate price support re apan has been declining, it is still high, account-
gimes for cert_a_un o_Ialry products and sugar, as We]]hg for 47 percent of the gross value of agricultural
as price stabilization schemes f.o.r beef and por roduction in 1960, and 29 percent in 1989. Sev-
The government also offers deficiency paymentgn,[y_ﬁve percent of Japanese farm households

for feeder calves, soybeans used for food, amproduce rice and 56 percent market rice. A signifi-

milk for processing. R . :
: g - , cant decline in rice self-sufficiency—that is, a
Agricultural policies were modified to adjust to : . .
ove toward importing more rice—would have

Japan’s rapid economic growth between the 195 .
and 1970s. During this period, much of the a(;,)ri-"’"'re"’IChIng consequences (87). More than 50

cultural labor force shifted to the manufacturingpercent of Japan’s farmers are over 60 years old,

sector, and agriculture as a percentage of GDP d@nd they could have a particularly difficult time
creased from 9 to 3 percent (66). Between 196@djusting to amore_llberal rice market. On the oth-
and 1992, the labor force in agriculture decrease@l hand, only one-fifth of farm households are fi-
from 26 to 12 percent. To shield the agriculturan@ncially dependent on farming. For the remain-
sector from the effects of displacement, the Japddd four-fifths, farming accounts for only 15 to 20
nese government enacted the Agricultural Basi@ercent of household earnings.
Law in 1961. The law aimed to reduce the dispar- The average household income of full-time
ity between urban and rural living standards, tdarmers lags behind that of part-time farmers and
raise productivity by increasing farm sizes, and tairban households. A recent policy proposal by the
tailor production to the changing demands of JapMinistry of Agriculture, Forestry, and Fisheries,
anese consumers. dubbed New Directions, targets government sup-
In the early 1980s, Japan began a further, gragort to full-time farmers (703.New Directions
ual reform of its agricultural policies in responsealso advocates maintaining border measures, to
to growing rice surpluses. The Rice Paddy Agri-ensure that Japan maintains its self-sufficiency in
culture Establishment Program, through producproducing various foodstuffs. The fundamental
tion quotas and financial incentives for plantingstructure of the staple food control system and the
alternative crops to rice, has succeeded in diverproduction quota system for rice remain essential-
ing about one-third of all paddy land to otherly unchanged in the New Directions proposal.

8 Recent legislation includes the Act for the Improvement of the Basis of Farm Management (1993). This legislation supports the policy
proposals of the Basic Direction of New Policies for Food, Agriculture, and Rural Areas (1992) of the Ministry of Agriculture, Forestry, and
Fisheries.
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Most of Japan'’s high tariff rates are imposed orwere eliminated and exchange rate regimes re-
agricultural and food products, rather than orformed (20). Such policy changes decreased the
manufactured products. However, in the GATTimplicit tax on the agricultural sector by 66 per-
Uruguay Round, Japan agreed to convert its imeent between 1985 and 1992 (73). Along with oth-
port barriers on agricultural products (except forer trade liberalization measures, they should also
rice) to tariffs, and to reduce its bound tariffs by arhelp reduce the costs of agricultural production in
average of 36 percent over a six-year period begirArgentina and increase demand for its products
ning in 1995. There is to be a minimum reductiorabroad. Argentina’s agricultural sector conse-
on each tariff line of 15 percent (79). Japan alsquently has a great opportunity for expansion,
agreed to allow rice imports equivalent to 4 permainly through productivity gains but also
cent of domestic consumption in 1995 and equivathrough increased acreage. Investment, especially
lent to 8 percent of consumption in 2000. in infrastructure, is extremely important for future

One group of Japanese economists at the Ungrowth.
versity of Tokyo’s Agriculture Department found  Agriculture and agri-based products have often
that open trade in rice would cut Japanese coreonstituted 70 to 80 percent of Argentina’s total
sumers’ demand for domestic rice by two-thirdsexport earnings. Oilseeds, fats, and oils are the
(87). In this case, Japan’s self-sufficiency ratecountry’s most valuable export commodities. Be-
would fall to 33 percent. Over the next decade, theause two-thirds of the world’s annual trade in
government would like its rice sector to increasavheat is exported with subsidies, credit guaran-
paddy productivity and become more internationtees, or as aid, Argentina has had difficulty com-
ally competitive. Japanese farmers currently canpeting in the world wheat market in past years. Its
not compete because key rivals such as Thailarshare in the world wheat market has declined by
and the United States have larger (100 to 2060 percent since the 1950s.
times larger) and more efficient farms, and/or sig-
nificantly lower wage rates. Until Japanese farm{] Australia
ers can become more competitive, the government,siralia is one of only two countries examined
will continue to protect them. here whose PSEs rose since 1985. (See table 6-3.)

Japan’s PSE fell 10 percent between 1985 angsiralia’s higher PSE does not, however, reflect
19907 reflecting a decline in government supportey, policies advocating increased government
for all commodities. Lower producer prices ac-gypport for agriculture. In fact, the overall level of
counted for most of the reduction. Border meayypport for agriculture in Australia has remained
sures remain the government's strongest form Qfg|atively low and essentially stable since 1982.

support. The PSE jump stems in part from a large payment
] made to the country’s wheat producers in 1986,
[ Argentina which was triggered by a drop in world wheat

Until recently, Argentina was the only country of prices below Australia’s guaranteed minimum
those considered in this chapter to rely on its agriprice (GMP). It was the first GMP payment since
cultural sector for resources to support industrial973. In 1989, a new Wheat Marketing Agree-
development. But in 1991, Argentina introducedment deregulated the domestic wheat market, and
policies to deregulate, decentralize, and privatizéhe country’s embargo on sugar was replaced with
its economy, in an effort to reduce these transfers tariff-rate quota (73).

Export taxes— including export taxes on all agri- Although Australia’s PSE has not changed sig-
cultural products except unprocessed oilseeds—rificantly, some major policy changes toward less

9 Using an average from the years 1985 to 1987 as a base.
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government intervention are taking place. Estisupply and increase farm income. Domestic prices
mates indicate that the PSE decreased by 4 percdot these products are much higher than world
and 6 percentin 1991 and 1992, respectively (51market prices.
Although Taiwan’s agricultural sector benefits

[J Taiwan from price supports, high tariffs, and import bans,
Once based on agriculture, Taiwan's economy haroduction levels for most crops, except vegeta-
come to be firmly rooted in industry. In the earlybles, are declining (74). The government aban-
1970s, agriculture accounted for 30 percent ofloned unlimited purchase of rice in 1976 because
Taiwan's GDP; by 1991, it represented only 4it lacked sufficient storage space and funds. Fur-
percent. Taiwan is currently a net importer ofther, to reduce production to a level that would
agricultural goods: primarily bulk commodities, meet domestic demand only, the government
such as feed grains, and intermediate agriculturdiitroduced control measures in 1984 that included
products. riceland diversion, rotation, and set-aside pro-

Between 1953 and 1968, Taiwan’s agriculturegrams. In contrast, hog and pork production has
sector was heavily taxed to supply the bulk of thé€en increasing, although the environmental
resources necessary to fuel a new industrial sectdoblems presented by porcine waste, as well as
In addition, to ensure that it would have the€conomic pressures, may adversely affect the sec-
amount of rice it deemed necessary for economitor In coming years.
stability, the government controlled rice produc- Taiwan applied to join GATT in 1990. Two
tion, marketing, and trade. Subsequently, howyears later, the GATT ruling council voted to grant
ever, the government shifted from taxing agricul-Taiwan observer status and to accept its member-
ture to subsidizing it. Restrictive border measure§hip application for review. As a result, Taiwan is
initially intended to protect scarce foreign ex-trying to make its agricultural and trade policies
change now served to protect the domestic agrFonsistent with the GATT requirements (74). The
cultural sector (34). Then and now, trade barrier§ountry’s government is currently considering
in the form of very high tariffs, an import-licens- two reform measures: direct income supports for
ing system, and import bans hinder imports ofarmers, with the gradual elimination of supports
most agricultural products, including rice, wheat,for production; and incorporation of the hitherto
sugar, tobacco, milk, and beef. unpaid costs of production—such as environmen-

In the 1950s, agriculture represented about 9tal degradation—into the cost of agriculture. Tai-
percent of the value of all exports from Taiwan,wan has asserted its commitment to reducing tar-
but from 1960 to 1964, its share dropped to 62 peiffs by up to 20 percent on 483 items in 1994 (79).
cent. From 1985 to 1989, the figure was 7 percentiowever, since the government abandoned mar-
Farm crops account for 44 percent of the value dial law in 1987, farmers have become an outspo-
agricultural production; fisheries, 28 percent; andcken political force, and they strongly support agri-
livestock, 27 percent (60). Rice production ac-cultural subsidies. Politically, it will be difficult
counts for 40 percent of the country’s crop acreagtor Taiwan to eliminate or reduce these subsidies
and approximately 80 percent of all governmengnough to conform with GATT requirements.
expenditures on crops (33). Although the total The increase in Taiwan’s percentage PSE is not
area planted in rice has been decreasing sinekie to any explicit change in government policy. It
1965, productivity per hectare has increased overan be attributed in part to the appreciation of Tai-
the years, due in part to increased chemical inputg/an’s currency since 1985, changes in world prices,
improvements in rice varieties, and improved ir-and changes in domestic prices. Taiwan offers
rigation practices (33). Prices for rice, corn, sorhigh guaranteed purchase prices for all of the com-
ghum, soybeans, and sugarcane are artificiallyjnodities used in calculating its PSE, and, as noted
supported through programs designed to ensu@ove, maintains restrictive border measures.
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Taiwan’s Council of Agriculture, through its philosophical underpinnings of government action
1991-1997 Agricultural Adjustment Plan (AAP), varied, most governments had at least some envi-
intends to ensure domestic food security, makeonmental legislation and regulations in place by
the highly protected agricultural sector more marthe mid to late 1980s. The implementation, enforce-
ket-oriented, achieve zero agricultural growthment, and effectiveness of these policies and regu-
through 1996, move toward a more environmentations has differed from country to countfy.
tally sound agricultural policy, and increase rural  Most countries have been slow to incorporate
incomes from 70 to 80 percent of urban incomeshe agricultural sector into their environmental
The plan has successfully reduced production gholicies, programs, and regulations. Except in the
subsidized agricultural products such as rice angase of product and safety standards, producers
sugar, but it does not dismantle the system of arthaye faced few restrictions in choosing inputs and
ficial support for agriculture. AAP has 'ncreasedtechnology, and have felt relatively free to alter
public awareness of what changes the nation mugiejr |andscapes to increase production. In the
expect as it pursues GATT membership (6).  ynited States, for example, return flows from ir-

_ rigation are not covered under the Clean Water
[ Brazil Act, and pesticide programs have focused on
In 1990, Brazil initiated major reforms in its eco- chemical production rather than chemical use by
nomic and agricultural policies making them farmers (88). However, many countries now rec-
more open to world markets. It lifted almost all ognize that they have achieved, or are currently
nontariff barriers to trade and export controls, reachieving, the objectives of agricultural policies
duced tariffs, revamped its monetary system, andt the expense of the environment. (See chapter 4
initiated a privatization program. Specific reformsfor a discussion of how agricultural practices af-
of note have included the Brazilian government'sect the environment.) Countries now recognize
moves to decrease the country’s average tarifffhan many agricultural practices and established
from 32 to 14 percent over the period 1990 taagricultural policies are in conflict with their more
1993; lift restrictions on soybean imports and eXrecently developed environmental objectives. As
ports, as well as on grain imports; and relinquishhey contend with environmental problems stem-
its 25-year control of wheat marketing. ming from agricultural practices, governments are

Brazil generally supports domestic marketgenerally pursuing more restrictive agroenviron-
crops (rice, wheat, corn) more than export markefental agendas. This trend reflects changing envi-
crops (soybeans, beef, poultry). As a result, somgynmental values, greater scientific understanding
Brazilian producers have a difficult ime compet-qf the links between agricultural practices and en-
ing internationally. Poultry, for example, which \ironmental quality (15), and earlier efforts to
receives a 6.2 percent subsidy in the United Stateg,c\je point source pollution that were not fully
is subjected to a 7.6 percent tax in Brazil. successful in achieving the desired environmental

quality. Among the items on the new agendas are
ENVIRONMENTAL PROVISIONS IN programs to align economic signals with environ-
AGRICULTURAL POLICY mental goals, such as policies that attempt to de-
Environmental awareness in most countries ineouple financial support from agricultural product
creased during the 1960s and 1970s. Although tharices and reduce incentives to use agrichemicals.
approaches to environmental problems and thRegulations and programs that restrict fertilizer

10 As noted earlier, it is important to be cautious when attempting to compare the agroenvironmental policies of different countries. The
country’s state of environmental health must be known in order to determine whether action is even warranted, and the degree of implementa-
tion and enforcement should be addressed as a means of determining the efficacy of policies. This chapter examines trends in agroenvironmen-
tal policies only. It does not systematically address the aforementioned issues.
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and pesticide use to protect water quality, wetlands, The EU has taken several steps over the past
and wildlife habitats, as well as preserve the courdecade to formally address environmental prob-
tryside for recreational uses, are also on the risdems resulting from agricultural practices. It is in-

In Canada, the Sustainable Agricultural Initia-tegrating environmental concerns into the for-
tive of the 1990 Green Plan addresses the need fafulation of agricultural policy, modifying
the agriculture industry to operate in a more “enviexisting agricultural policies to reduce their nega-
ronmentally rational” way. The Canadian Greentive environmental impacts, and employing eco-
Plan allows the federal minister of agriculture, thenomic incentives for farmers to use environmen-
tiatives that include measures to halt soil degradab—egan incorporating measures into the CAP to re-
tion, develop shelterbelts, provide stable SUp- gyt production and promote environmental
plies of clean water, make agriculture and wildlife uality in the early 1980s, and the 1992 CAP re-
more cont1_pat|ble, maneii_ge_tpollutl?]n, protect anc.ﬁorms have continued this effort by incorporating
USE gENELC resources, fimit greennouse gas emli'package of environmental measures associated
sions, and improve energy efficiency on farms . . .

, , with agricultural practices. The measures are all

(25). The country's Farm Income Protection Act oluntary and offer farmers annual payments for
requires periodic assessments of the environmery- y pay

tal impacts of all programs implemented underthémlmememIng certalq land management practices

act (22). Environmental impact assessments hayg2): The measures include:

become an important feature of Canadian agricul= creating new environmentally sensitive areas

tural policy. The act also permits insurance to be (ESAS). These are designated areas in which

withheld, restricted, or enhanced for the purpose farmers may voluntarily abide by certain man-

of protecting the environment. agement practices in return for compensation.
Financial assistance programs, integrated pest allowing the public to use ESAs.

management programs, and research on “biora creating new nitrogen sensitive areas (NSAs).

tional” products and soil conservation are all con- These are areas where nitrate concentration in

tributing to Canada’s desired transition to sustain- groundwater exceeds 50 mégl.

able development. Nonetheless, institutional qiner practices, such as preserving salt marsh
barriers still present a primary obstacle to the trang gpitats and moorland vegetation, and using or-
sition (39). The Canadian Wheat Board's SYSteMyanic farming methods, are also eligible for finan-
of quota allocations, for instance, is tied 10 *im- ;o ggsistance. The funds for these measures rep-
proved”land—astipulation that encourages farmye sent ahout 5 percent of total CAP expenditure.
ers to bring marginal land, which is often particu- The United States is also broadening its
larly sggceptible to degradation, into prOdUCtion'agroenvironmental agenda to include, in addition
I(g a_ddlgg)nl;_lpaytr_nenf :nadett_h[jmtjgh th? Wetstetr soil conservation, water quality improvement

rain stabilization Act are fied to past outpu 'ﬁnd protection of wildlife habitat. (See chapter 4.)
which again encourages farmers to focus on hig

) . Most agroenvironmental problems fit into the
output regardless of how sustainable their Ioracf'ollowing three categories identified by an FAO
tices are (81).

11 A shelterbelt is a row or rows of trees or shrubs that help protect crops from storms and protect soil from wind erosion.

12The EU and the United States use different methods for measuring nitrate levels. The EU measures the level of nitrate concentration by
measuring the whole Nf@nolecule; the United States measures the level of nitrate concentration by measuring just the nitrogen (N) component
of the molecule. The U.S. drinking standard of 10 mg/l is roughly equivalent to the European standard of 50 mg/l (50 mg/l of nitrate measured by
the EU method is equivalent to 11 mg/l of nitrate measured by the U.S. method.) (41)
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TABLE 6-6: Threatened@ Mammals, Birds, and Fish (late 1980s)

Country Mammals Birds Fish
Species Percent Species Percent Species Percent
knownP threatened known threatened known threatened

Canada 193 6.2 514 3.3 1,066 4.4

u.s. 466 10,5 1,090 7,2 2,640 2.4

Japan 188 7.4 668 8.1 207 10.6

Australia 349 12.3 760 3.4 3,592 0.4

New Zealand 78 2.6 282 15.2 1,061 0.8

France 115 50.4 353 37.4 75 22,7

Germany 94 39.4 237 28.3 70 70

Netherlands 66 28.8 170 22.4 34 79,4

U.K. 44 NA 520 28.3 341 2.6

“The classification of “threatened” refers to the number of species considered endangered or vulnerable. The definitions
are applied with varying degrees of rigor in Member countries, although international organizations such as the Interna-
tional Union of Concerned Scientists and the OECD are promoting standardization

"The number of species known does not necessarily reflect the number of species in existence.

SOURCE: Organization for Economic Cooperation and Development,

(Paris, France 1993).

conference on the socioeconomic aspects of envi-
ronmental policies in European agriculture (15):

» pollution and contamination of soil, water, air,
and food, resulting from increased use of
agrichemicals and excess amounts of livestock
effluents;

- deterioration of the quality of natural resources,
including soil, water, forests, and traditional ru-
ral landscapes;

» reduction in wildlife species and habitats, and
loss of biological and genetic diversity.

The extent and severity of these problems va-
ries not only among but also within countries, as
the environment ability to absorb waste and con-
taminants is not uniform. Agricultural practices
detrimental to the environment in one area maybe
environmentally benign in another.

The next sections look at agroenvironmental
policies, programs, and trends in several coun-
tries. The sections specifically address habitat de-
struction, as well as water contamination from ni-

Environmental Data Compendium1993

trate fertilizers and livestock, as examples of
common agroenvironmental problems. Both the
problems and policy responses are outlined.

OProtecting Wildlife Habitat from
Intensive Farming

The relative numbers of threatened or endangered
species diverge dramatically among the countries
examined in this chapter. While mammals repre-
sent a fraction of those species, they provide a
point of comparison. Canada has the lowest per-
centage of threatened or endangered mammals
(6.2 percent) and France the highest (50.4 percent)
(52). In the United States, 10.5 percent of known
mammal species are considered threatened or en-
dangered. (See table 6-6 for other countries and
species.) In 1994, the number of threatened and
endangered species in the United States exceeded
900. Very few studies have measured the loss of
habitat due to fragmentation or the edge effect
created as a result of agricultural practices. 13

" Although some habitats may not be completely converted to farm use (or urban or industrial use), they can be fragmented so greatly that

they no longer suit the life-cycle needs of some species. Fragmentation also creates more edge environments (where distinct habitats meet).
Although edge environments are normally rich in diversity, the species found in them differ from those found in interior habitats.
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As discussed in chapter 4, any modification to' s = %88 PRI T §
land or water resources changes their capacity tnﬁ# A AT v
sustain plants and animals. Destruction or even - .

modification of habitat by agricultural practices __%§.%

can lead to a reduction in species abundance anﬂh-hi;_
or speC|es diversity. Globally, of species extinc- z#®
tions since 1600, fully 36 percent of those that re- g
sulted from known causes are attributed to habitat -
destruction or modification (86). About one-third * °
of the federally listed threatened or endangered- -kl
species in the United States are associated with’
agriculture. (See Chapter 4.) In West Germany, ,_'a't.
581 plant species are listed as “declining”: 173 be-

cause of farmland drainage, 89 because of herbi
cides, and 56 because of excess nutrients from fem_
tilizers (38).

Converting wetlands to agricultural use is a pri-
mary example of disturbing wildlife habitats and
damaging natural resources. Until recently, no
country had specific policies to protect wetlands.
In fact, several had incentives encouraging theirgiEss
“destruction” or their “improvement” to produc-
tive uses. With greater scientific understanding ofig
the complexity of wetland ecosystems came an in
creased appreciation for their functions and, sub-
sequently, greater pressure to protect them. (Asida=SEEeE
from acting as habitats for fISh Waterfowl INVEr- This aerial Landsat image shows how agricultural expansion
tebrates and other Wl|d|lfe wetlands absorb ur-can severe/y effect native habitats. In this area of southern
ban runoff and flood waters, fiter pollutants, im- 122 (&, net o be s s s e coared 1o
prove water quality, and offer recreationalgigh, has retained much of s forests.
opportunities. The value of these wetland func-
tions is often hard to quantify.) However, severalterms of species diversity and certain functions—
governments’ agricultural policies, existing si- has diminished. Many authorities classify wet-
multaneously with wetland protection policies, land ecosystems as among the world’s most
indirectly encourage the conversion of wetlandsthreatened environmental resources (50). The loss
to other uses. For example, price supports and prodf wetlands, as discussed above, can be attributed
gram benefits based on cultivated acreage encoute the conversion of wetlands to agricultural, in-
age farmers to cultivate on marginal lands as welbustrial, commercial, and residential uses. Degra-
as wetlands. As a result, before any concerted efdation of wetland quality can be attributed to air
forts to protect them were made in any country, aand water pollution, as well as water supply dimi-
large percentage of the world's wetland areas hadution. Between 1980 and 1990, Canada lost an
been converted to other uses or had been signifiestimated 23 percent of its wetlands; France, 8.5
cantly degraded. percent; and West Germany, 22 percent. Although

Wetlands constitute about 6 percent of globalsimilar information was not available for the
land area. During this century, wetland losse&nited States, New Zealand, or the Netherlands

have been very high and wetland quality—infor this time period (52), federal data show that
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about half of the original wetlands in the conter-the SSSI program failed to protect valued habi-
minous U.S. have been lost, with 80 percent goingats—in part because it was complex, and because
to agricultural conversions. Indeed, a comprehenit was administered by the Department of the En-
sive picture of the state of the world’s wetlandsvironment (DOE) rather than the Ministry of
does not exist, because very few wetlands are aggriculture, Fisheries, and Food (MAFF). The
sessed or monitored. In the United States (excludwo agencies did not work together. “A commonly
ing Alaska), for example, only 4 percent of the nanoted shortcoming of countryside management
tion’s wetlands have been assessed, and no stataisd the conservation regulation of farming prac-
currently operating a comprehensive wetlandtices was that they typically involved the con-
monitoring program (77). servation agencies swimming against the tide of
Concern about the agricultural impacts on theagricultural support” (84). Thus, while MAFF
environment was voiced early in the United King-was offering financial inducements to farmers to
dom, with the construction of industrial farm increase productivity and output, DOE was offer-
buildings in the 1950s. The dramatic decline ofing incentives for farmers not to increase farming
some bird species, which was linked to synthetiéntensity (84). One study of the United Kingdom
pesticides; the loss of different habitat types sucfound that in the early 1980s, some 80 percent of
as wetlands, hedgerows, and moorlands; and ttiee payments to farmers to refrain from intensive
destruction of nature conservation sites increasggroduction were essentially subsidies to forgo
public awareness of agriculture’s impact on theother subsidies to produce more intensively (15).
environment. In 1984, the Nature Conservancy Although MAFF was slow to collaborate with
Council published a survey of habitat loss andther environment agencies or the environmental
concluded that since the mid-1950s the nation hadommunity on concerns about the impact of farm-
lost 95 percent of its lowland herb-rich grasslandsing on the environment, the farming lobby active-
50 percent of its ancient woodlands, more than 6§y engaged in discussions with the environmental
percent of its lowland raised bogs, and 33 percemommunity. However, the farm lobby insisted on
of all its upland grasslands, heaths, and mires (84naintaining agricultural autonomy and stressed
In the United Kingdom, wetland loss due solely tothe need for informal and voluntary policies to ad-
agricultural land use and practices was estimatedress environmental issues related to agriculture
at 150,000 acres per year during the 1970s and e484).
ly 1980s. A strong, well-organized rural conserva- SSSIs were the precursors to ESAs. In 1984,
tion movement developed in Britain, and thethe United Kingdom proposed modifying the
whole system of agricultural support, rather tharCAP to create ESAs. Within ESAs, farmers would
the activities of individual farmers, came under athe encouraged to farm using traditional and/or en-
tack as the root cause of undesirable environmeRironmentally benign methods. About the same
tal changes. time, MAFF worked to replace grant programs
Since 1949, England has had a provision to deshat had been criticized for promoting environ-
ignate Sites of Scientific Special Interest (SSSIs)mental degradation with a grant program that en-
Yet, even though it became evident that changingouraged planting hedges, repairing traditional
agricultural and forestry practices were damagingyalls, planting broad-leaved shelterbelts, and hir-
these areas, the SSSI program had no authority fgq consultants to provide landscaping advice. In
protect them from intensive agricultural activity. 1986, the Agriculture Act required agriculture
In 1981, the government passed the Wildlife angyinisters to balance “the conservation and promo-
Countryside Act to offer further protection. This {jon, of the enjoyment of the countryside, the sup-
act specifically authorized regulation of farming ot of 4 stable and efficient agricultural industry,

practices such as plowing, draining, and pesticidg, the economic and social interests of rural
and fertilizer application to protect these deSig'areas" (84)

nated areas. Even with this new authority, though,
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annual compensation. There are usually different
options from which the farmer may choose, each
associated with a different payment scheme. Man-
agement stipulations usually include some com-
bination of restrictions on fertilizer use; prohibi-
tions on the use of pesticides and herbicides;
restrictions on livestock densities; restrictions on
the installation of drainage schemes or fencing;
and requirements to maintain walls, barns, and
hedges. Farmer participation has been enthusias-

L

i
i

tic. By the end of 1987, fully 100,000 hectares of
land in England were entered into the program,
representing 87 percent of the land targeted for
ESA designation. All of the 1988 ESA designa-
tions were renewed at the end of five years. In
1993, the United Kingdom had 1.7 million hect-
ares in the program; the proposed area for 1994 is
2.2 million hectare§ However, farmers who
choose not to participate in the ESA program may
still receive subsidies for environmentally damag-
ing practices, reflecting the persistence of con-
flicting policies (84). Germany, the Netherlands,

The EU Council of Ministers passed the New@nd France also have ESA schemes.
Structures Directive as Article 19 of Council Reg- _ !N the United States, the Conservation Reserve
ulation 797/85 on Improving the Efficiency of Program (CRP), introduced in the 1985 Farm Bil,
Agricultural Structures. This article allows mem- Was specifically designed to achieve conservation
ber states to introduce special national schemeg0als by encouraging farmers to withdraw highly
that encourage farming practices favorable to thérodible or environmentally sensitive lands from
environment in ESAS. In England in 1985, ESAS crop production for a period of 10 years, in return
became the first “specifically environmental mea-for annual payments. By 1989, a total of 8 percent
sure to be supported directly from the agriculturalof U.S. cropland was enrolled in the program. As a
budget.” In 1987, it was agreed that such schemegsult of the 1990 amendments to the Farm Bill,
could receive up to 25 percent support from thenew rules for CRP operation placed greater em-
EU budget (84). phasis on water quality improvement and public

In 1987, the first ESAS were established, fol- wellhead protection as criteria for accepting land
lowed by additional designations in 1988, 1993,into the program (67j.Thirteen percent of the
and 1994. Farmers in areas designated as ESA®Nd contracted into the program in March and
may enter into a voluntary agreement to adopt auly of 1991 came from conservation priority area
certain set of agricultural practices in return for watersheds such as the Chesapeake Bay and Great

4!i
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l- |

I
-E

|

“The success of the ESA program, compared with the $BGrarn,has been addributed to several factorssesascheme isadministered

by agricutural officials rather than conservation officigiarticipation isvoluntary, itis less complicated faarticipate in the programand it is
less restrictive (84).

*Protectingaquatichabitat could require ére intensive action such ss undoing the striidlichanges to hydrologiSystems that were

often put in place to accommodate agricultural geg®ee chapter 5, box 5)I.
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Lakes regions. The 1990 act mandated that a mini-
mum of 16.2 million hectares be enrolled in the
CRP, up from the 14 million hectares of 1985(14).
Although the CRP was not conceived, nor is it
managed, as a program to protect wildlife, it has
resulted in improved habitat for wildlife. General-
ly, the negative effects of modern agriculture on
countryside amenities and wildlife habitat are of
greater concern in the EU than in the United States
and receive a great deal of attention from policy-
makers in some EU countries (2).

In addition to the CRP, the 1990 act created the
Wetlands Reserve Program (WRP), which pro-
vides payment and cost-sharing assistance to
farmers who agree to return previously farmed or
converted wetlands to healthy wetland condition.
The WRP is designed to incorporate up to 405,000
hectares of wetlands and protect them by ease-
ment for 30 years. The Swampbuster program
concentrates on protecting existing wetlands by
making farmers who convert wetlands without a
permit ineligible for USDA program benefits. The
Swampbuster program and a similar program for
soil erosion, Sodbuster, were the first steps taken
in the United States to move from completely vol-
untary programs to programs that, although still
voluntary, had financial repercussions if not fol-
lowed.

In the United States, agriculture is no longer the
primary cause of wetland losses (figure 6- 1). Yet,
of the wetlands lost over the past two centuries, 80
percent has been attributed to the conversion of in-
land wetlands to agricultural uses. Agricultural
conversions of wetlands have slowed since the
mid-1980s. However, an estimated 2.11 million
hectares of wetlands are still considered prime
land for agricultural production.

Between 1950 and 1975, the United States lost
wetlands at an estimated rate of 400,000 to
500,000 acres per year. The rate decreased to
250,000 acres per year after 1975. In the
mid-1980s, wetlands of the conterminous states

FIGURE 6-1: Conversion of U.S. Wetlands,

1954-1991
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SOURCE: Thomas E Dahl, Wetland Losses in the United States 1780's
to 1980’s (Washington DC U S Department of Interior, Fish and Wildlife
Service, 1990)

covered approximately 103 million acres (of near-
ly 2 billion acres) ( 13). The U.S. Fish and Wildlife
Service estimates that 50 percent of the wetlands
that existed during colonial timesin the lower 48
states are now gone. Roughly 5 percent of the low-
er 48 states is currently covered by wetlands, and
about 45 percent of Alaska is comprised of wet-
lands.

Roughly 75 percent of remaining U.S. wet-
lands are located on private land. Increasing loss
of these wetlands led the U.S. government to em-
brace a policy goal of no net loss (NNL) of wet-
lands in 1989.

U.S. wetlands are not protected by any single
federal law or regulation. Several programs at all
levels of government play a limited role in pro-
tecting wetlands. To influence the behavior of
landowners, federal programs have used a com-
bination of direct payments, removal of various
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federal subsidies, and a mitigation banking sysdresses wetlands or expressly requires their
tem16 State and local programs have concentrategrotection. However, the policy generally advo-
on zoning and land use controls. cates no loss of wetland function or wetland area
Canada contains one-quarter of the world'f provincially significant wetlands in the Great
wetlands. As in the United States, roughly 70 perkakes-St. Lawrence region, and no loss of wet-
cent of all Canadian wetlands are located on pritand function of provincially significant wetlands
vate land, and most of the remaining wetlands oin the Boreal region. It also encourages the con-
federal land are located in the northern territoriesservation of other wetlands throughout Ontario.
Since 1800, an estimated 20 million hectares—1%ome wetlands are protected under the Fisheries
percent of Canada’s total wetland base—havéct, the Canada Wildlife Act, and provincial leg-
been drained or lost to other functions. Millionsislation creating parks and wildlife areas. The
more hectares have been seriously degraded or &E@nservation Land Tax Reduction Program and
at imminent risk. The loss is felt in every region:the Conservation Lands Act offer tax rebates to
65 percent of the Atlantic coastal salt marshes ar@wners of wetlands meeting certain criteria if they
gone, more than 50 percent of the potholes in thieave their wetlands in their natural state (29).
central prairies have been lost, and 70 percent of The North American Waterfowl Management
the Pacific estuary marshes are gone or degradédan (NAWMP), a joint venture between the
(26). In Canada, as in the United States, there is ridnited States and Canada, was formally initiated
single federal law protecting wetlands. The federin 1986, with the goal of restoring North Ameri-
al policy on wetland conservation commits allcan waterfowl numbers to their mid-1970s level.
federal departments to a goal of NNL of wetlandOne objective of NAWMP is to encourage agri-
functions on federal lands and waters, and in areasultural producers to set aside land for waterfowl
affected by the implementation of federal pro-habitat (to maintain potholes and native uplands).
grams. In areas where wetland loss has been sdowever, NAWMP has primarily been concerned
vere, no further loss of remaining wetlands is alwith the effects of management on waterfowl pop-
lowed. ulations. “The effects of agricultural prices, gov-
Six challenges are listed for the NNL policy, in- ernment programs, et cetera, on private land-use
cluding defining NNL, encouraging dialogue decisions that affect the availability of wetlands
among all relevant stakeholders, and spreadinigave largely been ignored” (80).
the costs of achieving NNL among those who A 1988 study using surveys of farmers in
benefit: southeastern Saskatchewan indicated that govern-
.. [TIhe goal does notimply that individual wet- ~Ment support programs contribute to wetland
lands will in every instance be untouchable or depletion in western Canada. The model looked at
that the no net loss standard should be applied on four price scenarios for wheat. A price of $2.50/bu
an individual permit basis—only that the na- represents no government support; $3.50/bu rep-
tion’s overall wetlands base reach equilibrium  resents intermediate support; $4.50/bushel repre-
between losses and gains in the short run and in- sents the baseline; and $5.50/bushel represents a
crease in the long term. (37) high level of support. The percentages of wetlands
In the province of Ontario, wetlands are generconverted under each scenario are 57 percent, 72
ally depleted in the southern portions of the provpercent, 81 percent, and 86 percent, respectively
ince. No provincial legislation specifically ad- (80). In addition, payments to farmers to maintain

16 A wetlands mitigation banking program was developed to compensate for unavoidable wetland loss due to development activities such
as road construction. The program allows for development as long as plans include off-site creation of wetlands, wetland restoration, or wetland
enhancement of other sites. The program is administered primarily under the Clean Water Act and includes the participation of federal agencies,
nonprofit organizations, and private entities (64).
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waterfowl habitat are higher than they would have
to bein the absence of grain-support payments.

OFertilizer Consumption and
Environmental Impacts

In addition to soil conservation, one of the first
agriculture-related environmental issues to re-
ceive broad attention was the nitrate pollution of
groundwater and surface water. The primary
sources of nitrate pollution include nitrogen fertil -
izers and animal manure from intensive animal
husbandry (72). In humans, high levels of nitrate
have caused respiratory failure in infants and may
be linked to stomach cancer. Nitrate leaching into
ground and surface waters is a principal causes of
eutrophication. " The effects of these inputs on
the environment depend on management prac-
tices, soil composition, topography, and climate.
In some circumstances, nitrate could leach into
groundwater rapidly, and in other circumstances
leaching could take decades (12,72,75). Although
the United States and the EU have set the con-
sumption level of nitrate for humans at 50 mg/I,
surface water quality can be adversely affected by
nitrogen at levels as low as 14 mg/l (31,40).
Research has clearly shown agriculture to be
the greatest source of nitrate contamination in
ground and surface waters, with concentrations
increasing three-fold (in forested or prairie areas)
to 60-fold (in agricultural areas) (31). Except for
the Netherlands, fertilizer consumption per hect-
areincreased in al of the countries examined in
this chapter between 1979 and 1991, even though
the genera trend is toward a decrease in total fer-
tilizer consumption. Japan’s consumption of fer-
tilizer has been waning since 1986, when it
reached a high of 434 kg/ha. Likewise, Mexico's
fertilizer consumption reached a peak in 1987
with 75 kg/ha and has been decreasing since. Dur-
ing the 1980s, fertilizer subsidies were about 40
percent, but Mexico phased them out in 1991 (1).
Brazil has decreased consumption steadily since

TABLE 6-7: Fertilizer Consumption
(Nitrogen, Phosphate, Potash)

Fertilizer Fertilizer
consumption consumption
(in 1,000s of metric (kg/ha)
Country tons) 1979 and 1991 1979 and 1991
Argentina 130 166 3 6
Australia 1,214 1,164 25 27
Brazil 3,567 3,148 27 53
Canada 1,808 2,074 18 47
France 5,905 5,683 242 289
Germany*
FR 3,597 2,873 421 247
NL 1,713 1,765 320
Netherlands 694 561 728 581
UK 2,235 2,450 252 317
Japan 2,344 1,839 365 387
Mexico 1,134 1,559 25 63
New Zealand 546 362 888 934
U.S. 20,941 18,428 80 100

‘FR=Federal Republic, NL= New Leader

NOTES Japan’s fertilizer consumption has been decreasing since
1986 when it reached a high of 434 kg/ha. Fertilizer consumption in
Mexico and Brazil has also been decreasing Mexico’s fertilizer con-
sumption reached a peak in 1987 with 75 kg/ha and has been decreas-
ing since then Brazil has also decreased consumption steadily since
1987

SOURCES: Food and Agriculture Organization of the United
Nations, Country Tables (Rome, Italy 1993), Food and Agricu-
Iture Organization of the United Nations, Yearbook, Fertilizer,
vol. 41 (Rome, ltaly 1991)

1987. In 1991, Argentina and Australia consumed
the lowest amounts of fertilizer: 6 kg/ha and 27
ka/ha respectively (table 6-7). Argentina's low ap-
plication rates of fertilizer are partly due to itsrich
soil. However, soil degradation is one of the coun-
try’s main agroenvironmental problems and, as it
continues, farmers may resort to using more fertil-
izers. The highest consumption of fertilizer in 1991
was found in New Zealand and the Netherlands,
with 934 kg/ha and 581 kg/ha, respectively. The
United States consumes 100 kg/ha (table 6-7).

Nitrate Pollution in the EU

Nitrate pollution became a serious concern in the
1980s---especially in the EU, which has one of the
world’s highest rates of fertilizer use and its high-

¥ Eutrophication is a process through which excess nutrients, principally phosphorous and nitrogen, cause algae blooms, which in turn

deplete the dissolved oxygen levels in a body of water.

(l
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est livestock densities. In 1980, the EU passed a

Drinking Water Directive that set the maximum s e s s e o
allowable concentration of nitrate in groundwater £
at 50 mg/1. It did not legislate any way to enforc - o i m—

this level. The standards were to be met by 198
but Ireland is the only member state that has don
so (72).

In the former West Germany, 5 percent o

France, 2 percent of drinking water tested exceeds
the standard. In the Netherlands, the average n : ol & I
trate concentration found 30 meters below Sanly TSR Sl SACEn
soils is 106 mgll’ more than twice the Standarqwtrate pollution in surface water and groundwater can result
(72) At the EU |eV€I| of the total amount of nitro- from the leaching of fertiizer or manure used on cropland.
gen applied, 57 percent is residual. Germanyvestock wastes, improperly stored, area significant source
France, and the United Kingdom account fOI’ moréyf nitrate as well as pathogens that degrade water quality
than 65 percent of the total residual nitrogen of the
EU. However, the Netherlands has the highest re- o _
sidual nitrogen levels of all EU countries (These@'€ not sufficient, because they do nothing to de-
statistics incorporate data from the ECply)  crease the amount of total manure produced. Poli-
(72). About 45 percent of the nitrogen from fertil- cies to restrict livestock numbers and to tax feed
izers applied to the soils in the Netherlands ighanufacturers are now being introduced in the
more than crops need. In addition, nitrogen fromNetherlands (table 6-8) (15).
manure (principally from pigs) amounts to 1.5 Various farming practices can be employed to
times the amount of nitrogen from fertilizer, giv- limit the amount of nitrate reaching ground and
ing the Netherlands a total residual nitrogen levelsurface waters. These efforts can be put in three
of 77 percent of the total amount applied. Part ofcategories: “attempts to match nitrogen availabil-
the problem is that manure is considered someiy to plant growth requirements|, which] include
thing to dispose of, rather than a production inpuflant tissue testing, crediting for the nitrogen con-
that could offset the use of manufactured fertiliz- tent of manure, use of slow release fertilizers, and
ers. To address the problem, the Netherlands i§plit applications of nitrogen; practices that physi-
introducing some of the most stringent legislation cally block nitrate movement such as storing ma-
concerning nitrate contamination among the EuUnure in lined lagoons and using vegetative filter
countries. strips around field edges; [and] changes in farm-
For the EU as a whole, wheat and course grain§ng practices such as using conservation tillage,
account for 45 percent of nitrogen use. For theplanting a postharvest cover crop, and using crop
Netherlands, the nitrate problem stems principal-rotations that minimize the need for nitrogen”
ly from livestock production (2). Until recently, (48). Generally, governments have used voluntary
efforts to control the negative environmentalprograms and subsidies to diminish agriculture’s
impacts of livestock production focused on regu-negative impact on the environment. Persistent
lating the amount and method of manure spreadproblems have forced some governments to con-
ing and improving manure storage. These effortssider other methods.
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“The EC-10 refers to the original members of the European community, now the European Union: Blgitf France, Greece,
Germany, Ireland, Italy, Luxembourg, the Netherlands, and the United Kingdom.
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TABLE 6-8: Sources of Nitrogen from Manure in Selected EU Countries,

1986 (1,000 Metric Tons)

Country Dairy Beef Pigs Layers Broilers Sheep Total
Germany 349 651 549 25 102 42 1,717
France 416 1,043 275 33 299 327 2,393
Netherlands 149 176 249 19 143 16 752
U.K. 208 604 217 25 254 511 1,819
Total 1,555 3,408 1,851 142 1,064 1,625 9,645

SOURCE U S Department of Agriculture, Economic Research Service, “The EC Nitrate Directive and Its Potential Effects on
EC Livestock Production and Exports of Livestock Products, " by Dale Leuck in Environmental Policies: Implications for Agri-
cultural Trade, edited by John Sullivan, USDA/ERS-FAER #252, Washington, DC, June 1994

The EU recognized the limitations of member
country programs in meeting the drinking water
standard and the discrepancies among countries in
implementing the necessary programs to meet the
standard. As aresult, in 1991, after two years of
debate, the EU Council of Environmental Minis-
ters passed the Nitrate Directive. The purpose of
the Nitrate Directive is to prevent nitrate levels in
water from exceeding the standard of 50 mg/l. Un-
der the directive, regions with excessive amounts
of nitrate are classified as vulnerable zones, and
farmers residing in those areas must adhere to
“codes of good practice.” The codes include limits
on livestock densities, rules concerning the stor-
age and application of durry, limits on application
rates for chemical fertilizers, rules concerning ap-
propriate fertilizer application, and record keep-
ing (40). Member states may take different ap-
proaches to incorporating these principles into
practice. Regions outside vulnerable zones are
also encouraged to follow the codes of good prac-
tice. The minimum standards for the code are set
at the EU level, but member countries may set
standards that are more strict. Countries with vul-
nerable zones have until 1995 to establish plans to
reduce their nitrate levels to the 50 mg/1 standard
or below. They then have four years to implement
their plans. Enforcement of the directive relies in
large part on citizens groups to make formal com-
plaints if farmers do not comply with the direc-
tive. Farmers in member states such as the United
Kingdom. Germany, and the Netherlands, which
have stronger and more active citizens' groups
than other EU members, will be held to strict com-

pliance standards. Farmers in other counties may
not be monitored so closely (40).

The Nitrate Directive was designed to place the
burden of reducing residual nitrogen on reducing
livestock numbers. In the Netherlands, for exam-
ple, farmers could eliminate residual nitrogen if
they reduced their livestock numbers by 65 per-
cent and cut fertilizer use by 28 percent. The nec-
essary livestock reductions are not as drastic for
the EU as awhole. Pig production would have to
be reduced by 11.7 percent, dairy stock by 7.8 per-
cent, and beef by 4.8 percent (72). The impacts of
these reductions on the ability of member coun-
tries to remain self-sufficient are shown in table
6-9. The EU as a whole becomes just less than
self-sufficient in pork, poultry meat, and eggs.
The Netherlands become less than self-sufficient
in beef and veal, butter, pork, and poultry meat.
The largest drop in the Netherlands comes with a
decrease in egg self-sufficiency, from 339 to 119
percent.

Because a significant portion of EU agricultur-
al products is exported, any policy change that af-
fects production could also affect world trade. For
the EC- 10, the Nitrate Directive could lead to a de-
cline in beef exports of 50 percent and a declinein
dairy exports of 34 to 100 percent. The EU would
become a net importer of pork and poultry (table
6-9) (72). Given these projections, the Nitrate Di-
rective should spur research and development as
demand grows for new technology to improve the
quality, storage, and application of manure. In ad-
dition to the Nitrate Directive, other EU policies
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TABLE 6-9: Percent Self-Sufficiency: 1991-1992 Average and Estimated

Under the Nitrate Directive

Poultry
Country Beef/Veal Butter Cheese Dry milk Pork meat Eggs
Netherlands*®
1991-1992 194 174 294 27 257 205 339
Estimated 68 61 103 9 90 72 119
EC-10
1991-1992 110 111 109 132 105 108 102
Estimated 105 102 100 121 93 97 92

For example, in 1991-1992, the Netherlands self-sufficiency rate for cheese was 294 percent, meaning that they met 100
percent of their domestic demand and then could export the remainder Under a fully implemented Nitrate Directive the
Netherlands would still meet their domestic demand for cheese, but would have much less available for export, 3 per-

cent.

SOURCE: U.S. Department of Agriculture, Economic Research Service, “The EC Nitrate Directive and its Potential Effects on
EC Livestock Production and Exports of Livestock Products, ” by Dale Leuck in Environmental Policies Implications for Agri-
cultural Trade, edited by John Sullivan, USDA/ERS-FAER #252, Washington, DC, June 1994

that were not implemented specifically for envi-
ronmental reasons—such as a new superlevy
equal to 115 percent of the target price for milk
produced beyond a quota----could help to decrease
nitrate levels.

The Netherlands

Dutch farmers, who export about 65 percent of
their total output, generally use more chemical
fertilizers than farmers in any other country, In
1991, Dutch farmers used 581 kg/ha of chemical
fertilizer (18). Such intensive farming has caused
environmental problems, most notably nitrate
contamination of groundwater. The government
realized in the early 1980s that the problem could
be addressed only by requiring significant
changes in the agricultural sector. The current
policy holds that export expansion cannot inter-
fere with national environmental priorities.

WEell before the Nitrate Directive was passed,
the Netherlands was struggling with the environ-
mental problems posed by excessive manure. In
1986, the government implemented a three-phase
program to address the nitrate issue. The first
phase (1987-1990) aimed at stabilizing the prob-
lem by setting standards for the maximum amount
of manure that could be applied per hectare. The
initial standards were set high enough that the cur-
rent level of manure could be disposed of, but set
strict regulations on the expansion of existing

farms or the establishment of new farms. The sec-
ond phase (1991-1994) gradually tightened the
maximum application standards. Phase three
(1995-2000) further tightens the standards to bal-
ance application of fertilizer and manure against
what the Dutch environment can absorb (46).
Farmers are initialy alowed to meet fertilizer re-
duction goals in any way they choose. However, if
they have not met the goals by the specified time,
they are subject to atax on input use (68). In addi-
tion, 200,000 hectares of land have been retired in
a program analogous to the CRP in the United
States. An estimated 90 percent of Dutch farmers
comply with the regulations of these programs.
Through the Fertilizer Act, the government has
set up a national manure bank that allows farmers
who have too much manure to transport it to other
parts of the country that are below the manure
standard. Large-scale manure-processing plants
are also being developed to process manure in
pelted form for export. In 1988, the Netherlands
established a tax on livestock feed manufacturers.
The revenue from the tax goes toward financing
education and research on manure disposal (15).

Germany

Germany’s Council of Environmental Advisors
considers nitrate contamination of the groundwa-
ter one of the most serious environmental prob-
lems attributed to agriculture although, as in other
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countries, the problem remains regional. In 1987,
a full 46 percent of the nitrate problem stemmed
from agricultural practices. In 1983, atotal of 800
out of the 6,000 water supply facilities exceeded
the 50 mg/I nitrate level, up from 129 in 1979. Un-
til recently, nitrate pollution was addressed at the
supply end: aquifers were closed, new boreholes
were drilled, and polluted water was mixed with
clean water. Now, the chief policy objective is to
reduce nitrate pollution from agricultural sources,
dthough these measures are not yet well imple-
mented (58).

Under a 1986 drinking water ordinance and the
Act on Water Resource Management, local autho-
rities are to determine which water collection
areas need protection. Standards for agricultural
practices can be set within these areas. If farmers
have to employ practices more stringent than
those stipulated in the act in order to meet its stan-
dards, and if, consequently, their incomes drop as
aresult of lower yields or higher production costs,
the act provides compensation for them. Desig-
nated protected areas range from between 3 and 40
percent of a region. Germany's Fertilizer Act,
ingtituted in 1989, contains an amendment that al-
lows fertilizer use only if “the code of good agri-
cultural practice is followed,” which means that
fertilizer application must be determined by con-
sidering the nutrient requirement of crops, the nu-
trient content of the soil, and the productivity of
the soil. The Act to Support Rural Farming pre-
scribes livestock densities. If these are exceeded,
farmers may lose certain subsidies. The govern-
ment also plans to enact a Fertilizer Application
Ordinance, which will fulfill the requirements of
the EU Nitrate Directive and further define “good
agricultural practices.”

Nitrate Pollution in the United States

A national survey of rural drinking water wellsin
the United States found that 3 to 6 percent of them
contained nitrate concentrations above the drink-
ing water standard of 10mg/l established by the
U.S. Environmenta Protection Agency (see foot-
note 11). Elevated nitrogen levels have been de-
tected in some groundwater or surface water of all

50 states (31,48), although not al of these cases
exceeded EPA standards. Still, in Nebraska, an es-
timated 20 percent of drinking water wells exceed
the standard, and in southeastern Pennsylvania 28
percent exceed the standard (48). Cases of local or
regiond nitrate problems are not uncommon
across the United States.

Surface water draining from areas of intensive
cropland or livestock operations regularly con-
tains elevated nitrate levels. In the San Joaquin
Valley, one of the most intensive agricultural areas
in the country, nitrate levels regularly exceed
10mg/1 (47). Groundwater under agricultural
lands also tends to exceed this nitrate standard
nearly 3 times more often then water beneath any
other land use (see chapter 4). Besides posing a
problem for drinking water, nitrate carried in sur-
face water flows promotes eutrophication in riv-
ers, lakes and estuaries, thus impairing their abili-
ty to serve as aquatic habitat (see chapter 4).

The United States does not have a basic policy
on nitrate pollution equivalent to the Nitrate Di-
rective of the EU. Rather, the nitrate problem is
addressed, or could potentially be addressed, in
sections of the Safe Drinking Water Act (SDWA),
the Clean Water Act (CWA), the Toxic Substances
Control Act (TSCA), and the Coastal Zone Man-
agement Act (CZMA). However, the provisions
in these acts for addressing the nitrate problem are
mostly voluntary, and there is no federal imple-
mentation of nitrate policy.

Under the CZMA Reauthorization Amend-
ments of 1990, the 29 states and territories with
federally approved coastal zone management
programs are required to develop enforceable po-
licies and mechanisms to implement nonpoint
source pollution control programs. Six nonpoint
source management measures address a range of
related issues: erosion and sediment control, small
and large confined animal facilities, pesticide
management, grazing management, irrigation
management, and nutrient (including nitrate)
management. The nutrient management measure
requires all farms in the coasta zone to:

... develop, implement, and periodically up-
date a nutrient management plan to: 1) apply nu-
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trients at rates necessary to achieve realistic rain, and can affect crop productivity by inhibiting
crop yields, 2) improve the timing of nutrientap-  photosynthesis, respiration, and nutrient uptake.
plication, and 3) use agronomic crop production  Crop damage can occur through direct exposure to
technology to increase nutrient use efficiency pollutants or from the indirect effects of pollution.
(76). One study looking at the regions of eastern North
States are required to develop their plans foamerica, Europe, and eastern China and Japan
EPA and NOAA (National Oceanic and Atmo- found that 9 to 35 percent of the world’s food crops
spheric Administration) approval by July 1995.are exposed to ozone concentrations (i.e., in-
After approval, they have three years to fully im-creased ozone levels) above a threshold shown to
plement their plans. If states choose not to develogeduce crop yields by 5 to 10 percent. The study
plans, they will forgo federal funding under sec-suggests that the current loss of the world’s cereal
tion 319 of the CWA, which establishes a nationaknd other crop yields due to ozone is 3 percent
program to control nonpoint sources of pollu-(11). Another study of the eastern United States
tion,!® and section 306 of the CZMA. Some estimated that a 10-percent reduction in ozone lev-
states, such as Texas, may choose to incur the lasis would result in yield increases of 4.1 percent
of federal funding. Others, like Pennsylvania, havgor corn and 3.0 percent for soybeans, and that a
redefined their coastal zone boundaries to excludeo-percent reduction would result in a yield in-
areas with high manure suppl®Because there crease of 3.4 percent for corn (82,83). In 1984,
is no federal implementation of themérient man-  crop damage due to ozone cost an estimated $2
agement measures, there is no further recourse llion (65). “On a national scale in North Ameri-
require states to develop meaningful plans. ca and western Europe, current losses of agricul-
USDA also coordinates voluntary and educatural production due to air pollutants are small rel-
tional programs on preventing nutrient problemsative to other factors, but local impacts on
with cost-share funding provided by the Agricul- sensitive crops may be substantial” (7). Yield
tural Conservation Program (ACP) run by thelosses averaged over the state of California from
Consolidated Farm Services Agency (CFSA) anémbient ozone in 1984, for example, were an esti-
the educational programs of the Natural Remated 20 to 30 percent for sensitive crops such as
sources Conservation Service (NRCS). Thesgrape, cotton, citrus fruits, beans, and onions. In the

programs are discussed in chapter 4. Los Angeles basin, where ozone concentrations
are among the highest in the world, production of
1 Air Quality many sensitive crops has been abandoned (7).

In addition to acting as a generator of environmen- N the United States, air quality standards are
tal damage, agriculture is also the recipient ofletermined and regulated through the Clean Air
damage from other sources. External environfct of 1970 (amended in 1977 and 1990). The
mental impacts on agriculture include naturalU.S. approach to regulation is generally more
disasters such as floods and droughts; conversidigntralized than that of Canada, France, the Neth-
of farmland to urban uses; global climate change€rlands or Japan, for example, but less centralized
and air, water, and soil pollution from urban andthan that of Taiwan or China. The federal govern-
industrial sources (55). This section singles out aiment is responsible for setting the minimal, bind-
pollution and its impact on agriculture. ing national ambient air quality standards
Pollution generated in urban centers can béNAAQS), approving and overseeing state pro-
transported to agricultural areas through wind angrams, and providing financial and technical as-

19 personal communications, Roberta Perry, EPA, Oct. 26, 1994 and Andy Manale, EPA, Dec. 7, 1994,
20 personal communication, Andy Manale, EPA, Dec. 7, 1994.
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GRIDY GREELY

Poor air quality can reduce crop productivity Here, federal researchers study how exposure to ozone effects various crops.

sistance to states. The states are responsible fbr 1994, a total of 92 areas (more than 400 coun-
developing and implementing programs that will ties) violated the ozone standard, even though amb-
result in compliance with federal standards. Theient ozone levels declined by 14 percent between
Clean Air Act of 1990 broadens the scope of regu-1980 and 1989. And although ambient concentra-
lations pertaining to ozone and particulate to in-tions of SQdecreased by 24 percent between
clude smaller sources that were previously ex-1980 and 1989, a total of 44 counties were classi-
empt. In addition to NAAQS, the act provides for fied as “nonattainment” areas for, 01994
the Prevention of Significant Deterioration (PSD) (65,78). NOx emissiorisncreased by 8 percent
Program, which aims to maintain air quality in between 1970 and 1989, largely due to increased
areas already below the NAAQS. fuel consumption. NOx emissions have also in-
Although the Clean Air Act of the United creased in several other countries, including Can-
States has brought notable improvements in aiada, Japan, and Germany (table 6-10).
quality, many areas do not yet comply with the act.

21 Nitrogen oxide, NO, and nitrogen dioxide, N@re collectively referred to as NOx. Likewise, SOx refers to the sulfur oxides, including
sulfur dioxide or SQ
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TABLE 6-10: Trends in NO», SO,, and Suspended Particulate Matter Concentrations in Selected Cities

Trends of NO,Concentration in Selected Cities

Nation City 1980 1984 1985 1986 1987 1988
Canada Montreal 0 027 0,022 0.021 0.020 0.023 0.024
Vancouver NA 0.024 0022 0023 0.021 0023
u.s. New York 0.032 0.032 0.031 0.030 0.033 0.033
Los Angeles 0.047 0,043 0044 0.044 0.037 0039
France Pans NA NA NA NA NA NA
Germany Berlin 0.017 0,019 0.020 0019 0022 0022
Frankfurt 0026 0023 0.021 0022 0025 0.026
Netherlands Amsterdam 0.019 0.020 0022 0025 0028 0028
UK. London 0031 0,040 0.031 0034 0.037 0.033
Japan Tokyo 0034 0031 0.030 0030 0033 0.033
Kawasaki 0027 0.033 0031 0033 0033 0033

Trends of Suspended Particulate Matter in Selected Cities

Nation City 1980 1984 1985 1986 1987 1988
Canada Montreal 0.014 0.006 0.007 0.006 0.005 0005
u.s. New York 0.013 0.014 0.013 0.012 0.012 0011
Los Angeles 0.008 0.005 0.004 0.004 0.004 0004
France Pans 0.031 0.019 0.018 0.017 0.016 0012
Germany Berlin 0.032 0.023 0.023 0.023 0.026 0018
Netherlands Amsterdam 0.009 0.007 0.006 0.005 0.005 0005
U.K. London 0.025 0.017 0.015 0.016 0.014 0.014
Japan Tokyo 0.018 0.010 0.009 0.009 0.009 0007
Kawasaki 0.014 0.011 0.010 0.009 0.010 0010

Trends of SO,Concentration in Selected Cities

Nation City 1980 1984 1985 1986 1987 1988
Canada Montreal 0.082 0,057 0.048 0051 0053 0045
Vancouver 0068 0035 0.043 0040 0044 0037
u.s. New York 0056 0,050 0050 0046 0048 0.050
Los Angeles 0090 0085 0.084 0078 0.081 0.084
France Paris 0.051 0,047 0049 0046 0046 0029
Germany Berlin 0098 0120 0124 0.125 0095 0090
Frankfurt 0.073 0.034 0.068 0058 0071 0061
Netherlands Amsterdam 0066 0.065 0.063 0053 0045 0044
UK. London 0.021 0.018 0.015 0015 0.016 0019
Japan Tokyo 0.048 0,052 0.053 0058 0.059 0.053
Kawasaki NA 0.046 0,042 0.047 0051 0047

NOTE: The readers should be cautious when interpreting this table, especially because of large differences in the number of monitoring sites and
method of monitoring among countries A comparison between two or more cities I1s not advisable, a comparison of trends s preferable

NA=Not Available.

SOURCE: Government of Japan, Environment Agency, Quality of the Environment in Japan, 1992, Organization for Economic Cooperation and
Development, Environmental Data Compendium 1991 (Paris, France, 1991)
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Canada’s air quality is similar to that of the ant levels deemed generally acceptable, and must
United States, but its approach to regulation istrive to achieve the more stringent guidelines.
much more decentralized. Under the CanadiaMember states must also draw up improvement
Clean Air Actof 1971, the federal government hagplans for areas that exceed the acceptable levels.
the authority to set nonbinding guidelines. Bind-The directive addressing $Qncorporates a
ing air quality standards and the regulations nec'standstill principle” similar to that of the PSD in
essary to achieve them are generally set by the priie United States, under which air quality is not al-
vincial governments (one exception is that thdowed to deteriorate significantly even in areas
federal government sets standards for automobileell below the maximum allowable limits for
emissions from new vehicles). Although levels ofthese pollutants (30).

SO, and total suspended particulates (TSPs) have Germany, France, and the Netherlands are gen-
been decreasing, more than half of all Canadianarally in formal compliance with the air quality di-
are exposed to unhealthy amounts of smog, ozonegctives of the European Union. The United King-
NOx, and volatile organic compounds (VOCs)dom has a a good legal record but still needs to
(25,27). Between 1979 and 1987, the amount ciddress specific issues that remain unresolved,
ozone in Canadian air increased by 7 percent. such as the exemption of Northern Ireland from

Japan has invested heavily in industrial stationmany of the regulations, the sulfur content of gas
ary source pollution control technology and hasand oil, and vehicle emissions. The Netherlands
established one of the most sophisticated ainas one of the EU’s best records for implementing
pollution monitoring networks in the world, part- the directives; Germany, France, and the United
ly as a result of serious pollution problems in theKingdom have experienced relatively few prob-
1960s and increased public outéfyCompared lems. The directives addressing vehicle emissions
with other OECD countries, Japan now has th@nd emissions from industrial plants have been es-
lowest per-capita and per-unit GDP emission levpecially difficult for member states to comply
els of SOx (see footnote 21) and NOx. Japan esvith (30).
tablished environmental quality standards (EQS) Several countries participate in both bilateral
in 1967 under the Basic Law for Environmentaland multinational agreements. For example, the
Pollution for S@, NO,, CO, PM-10, and photo- United Nations Economic Commission for Eu-
chemical oxidants. rope Long-Range Transport of Air Pollutants ad-

Nonetheless, air quality problems in Japan perdresses NOx and will address £5&hd VOC; the
sist. NOx emissions decreased 21 percent betweéhS.-Canada Air Quality Agreement, signed in
1970 and 1989, largely due to improvements irl991, commits both countries to specific targets
combustion technology and the introduction ofand timetables for reducing acid deposition pre-
catalytic converters on motor vehicles. Howevercursors; a joint communiqué signed by the United
because the transportation sector continued tBtates and Mexico in 1990 calls for a plan to rein-
grow, and the EQS for NQvere relaxed in 1978, force border cooperation on a range of environ-
NOXx emissions have increased since 1985. mental issues, including air quality (65). Table

The European Union has established air qualit$-11 shows how various countries’ air quality
directives for S@Q, NO,, suspended particulates, standards compare with those of the World Health
and lead. Member states must comply with pollutOrganization (WHO). National U.S. standards are

22 Environmental awareness grew in Japan during the late 1950s and early 1960s, when several widespread diseases—Minimata disease,
Itaiitai disease, and Yokkaichi asthma—were associated with the manufacture of the chemical acetaldehyde, the mining of cadmium, and the
operation of petrochemical plants. The Japanese government eventually instituted one of the world’s most advanced compensatory programs
for the victims of pollution. The program was abolished in 1988 (8).
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TABLE 6-11: Comparison of Country Air Quality Standards to WHO Air Quality Standards

NOS (1hr) S02 (24hr) Ozone (1hr)
Countries with Air Quality Standards Brazil Japan’ Brazil
More Stringent than WHO Standards EU Japan
Japan® U.S. (CA)
Countries with Air Quality Standards Argentina Taiwan Argentina
Less Stringent than WHO Standards Taiwan Brazil Us.
U.S. (CA) EU
Us.
U.S. (CA)

‘24-hour standard used
*1-hour standard used

SOURCE: UNEP/WHO, Earthwatch Global Environment Monitoring System Urban Air Pollution in Megacities of the World,

Blackwell Reference, 1992

set below WHO standards for SO,and ozone, al-
though California's standard for ozone is set
above the WHO standard. Only Japan air quality
standards are set higher than the WHO standards
for NO,, SO,, and ozone.
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