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• Non-agricultural groups are 
increasingly challenging agriculture 
as a polluter of the environment. Pol
icy responses to findings that 
groundwater in some cases is con
taminated with farm chemicals 
demonstrate that there are limits to 
good will towards farmers. Society is 
prepared to socially control the use 
of agricultural technology if neces
sary in order to protect the environ
ment as well as the safety of food 
and water. In turn, agricultural lead
ers and scientists are increasingly 
expected to give priority attention to 
research issues and approaches that 
will enhance the quality of the envi
ronment. They can no longer give 
exclusive attention to ways to make 
agriculture more " efficient" and 
more productive of food and fiber. 

• THERE IS A STRONG PUBLIC COMMITMENT TO THE 
welfare of American farmers. Increasingly, however, there is also 
public recognition that impacts of agricultural science and policy 
on farm labor employment, the environment, the structure of 
agriculture, and rural communities are negative and, in some 
cases, severe. 

A major development in recent years is for non-agricultural 
groups to point to agriculture as the source of problems that 
affect them. Agricultural issues are on the agenda of groups con
cerned about "cancer," "clean water, " and "food nutrition. " Con
sequently, farmers and ranchers increasingly face a new set of 
socially imposed, socially sanctioned constraints on their activi
ties: how they use the land and water and how they manage 
hired labor. 

The new perception"s of agriculture as the problem mean that 
institutional change is inevitable on farms and in producer orga
nizations , processing plants , universities, and government 

offices. There are many examples of the 
changing public attitudes toward agricul 
ture-and the subsequent implications for 
changing institutions-that can be provided. 

Agriculture As 
The Problem 

One of the most illustrative, however, is that 
of groundwater management. 

The targeting of agriculture as the cause 
of social problems is partially due to the 
great successes of agricultural science, 
agribusiness and producers. An abundant 
food supply is now assumed-the mission is 
accomplished. 

The public increasingly perceives that 
groundwater is being contaminated by agri
cultural chemicals . In turn, they insist on 
instituting changes in groundwater manage
ment involving new constraints on farmers ' 
decisions. These responses indicate that the 
rules for agriculture can change and that 
farmers ' will have to adjust in order to 
assure safe drinking water. The Case of Groundwater Contamination 

Sandra S. Batie is Professor of Agricultural 
Economics, Virginia Polytechnic Institute 
and State Uniuersity. 
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by Sandra S. Batie 
Agriculture and Chemicals: 

A Brief History 

Public doubt about the wisdom of 
widespread chemical use dates from 1962 
when Rachel Carson published her book, 
Silent Spring. This book alerted many 

Americans to problems associated with widespread use of chemicals . 
The expansion in chemical use accelerated in the 1960s and 1970s. 
U.S. farmers went from hoes to herbicides in less than four decades. 
Between 1964 and 1985, farmers' use of pesticides more than tripled. 
In this time the use of nitrogen fertilizer increased to 10 million metric 
tons per year. Today over 91 percent of the U.S. row crop acreage and 
44 percent of the U .S. small grain crop acreage have herbicides 
applied annually. 

Increasingly, agricultural chemicals are indicted as possible human 
health risks, as catalysts in the evolution of pesticide resistant plants 
and insects, as destroyers of non-targeted species, and as creators of 
new pest infestations. Despite some university activities to assure safer 
handling and application of chemicals , the initial Land Grant-USDA 
system response to aroused public concerns was, in the main , denial 
and neglect. 
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Even though Carson 's book focused media and public 
attention in the 1960s on widespread chemical use, substan
tial attention to groundwater concerns did not appear until the 
late 1970s. It was then that scientists discovered that what 
had become normal agricultural use of chemicals was caus
ing groundwater contamination. The 1979 discovery of 
aldicarb in the groundwater in Suffolk County, New York, 
caused many states to begin monitoring groundwater. Evi
dence that agricultural pesticides and fertilizers are contami
nating groundwater has been accumulating rapidly. 

New Agendas, New Constraints 

The evidence of agricultural chemicals in groundwater 
proved to be a catalyst for formulation of policies which 
increasingly constrain or redefine property rights of farmers . 
Despite fragmentary knowledge of the extent or definition of 
groundwater pollution, a particular view has emerged: agri
culture is seen as the source of serious water quality prob
lems. 

Fragmentary Knowledge 

Little is known of the extent to which agricultural chemicals 
have leached to groundwater, and , perhaps most important, 
the body of evidence as to the carcinogenic, mutagenic, and 
neurological effects of pesticides is not conclusive. Despite 
many correlations , there is no undisputed association 
between exposure to low levels of pesticides in groundwater 
and adverse health effects. As a result, our current ability to 
detect pesticides and nitrates in groundwater far exceeds our 
understanding of their significance. 

Yet the scientific controversy is not the concern of the gen
eral public. The origin, relative toxicity, and pervasiveness of 
different contaminants are not separated in the mind of the 
public. It may even be said that 
there is a fairly virulent form of 
"chemophobia" in many public 
responses to the finding of agri
cultural chemicals in groundwa
ter. The public perceives that 
products of chemical science can 
be harmful, and they do not want 
groundwater contaminated with 
these chemicals. The perceptions 
that agricultural chemicals can be 
harmful, has been reinforced by 
chemical poisoning of water life, 
the discovery of ethylene dibro
mide (EDB) in Florida drinking 
water, and aldicarb (Temik) con
taminated California watermel
ons. 

Scientists may argue whether 
concern over the residual level of 
pestiCides is rational when these 
health risks are compared to oth
er risks in which the public volun
tarily partakes-smoking, skiing, 
motorcycling, or whatever. But 
the general public does not view 
involuntary risks , such as those 
associated with food or drinking 
water, in the same way it views 
voluntary risks . People demand a 
high level of protection from 
involuntary risks. 
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Conflicting Perceptions 

Farmers, along with the chemical companies, are perceived 
as a cause of contaminated groundwater. Therefore, agricul
ture will be included in the "solution" to the groundwater qual 
ity problem. 

This view of "agriculture as the problem" is new to agricul 
turalists. We are unaccustomed to being perceived as a pollut
ing industry, similar to any other polluting industry. Accord
ingly, many agriculturalists tend to see water quality as mostly 
an information problem. They argue, "If farmers are educated 
about water quality problems and if technical and cost-shar
ing assistance is provided , then farmers will voluntarily 
improve their efforts to protect water quality. " Consequently, 
as groundwater problems have become a greater concern to 
the public , many agriculturists call for a continuation of cur
rent agricultural programs with only minor modifications, as 
well as more governmental assistance , more study and 
research time, and minimal regulatory involvement. In most 
agriculturalists ' view, reallocation of property rights are not 
needed. 

In contrast, many non-agriculturalists see existing water 
quality problems as mainly problems of policy. They argue 
"Society has an obligation to develop new policies that rede
fine the rules and alter farmers' rights ." Under the "polluter 
pays" principle, regulation , not cost sharing, is required . In 
this view, the interests of farmers and society do not converge 
with voluntary programs. Rather than adopting the agricultur
alist's "bottom up" approach, many non-agriculturalists see a 
"top down" mandatory approac h as necessary to achieve 
water quality improvement; institutional change is needed. 

The conflicting views of agriculturalists and non-agricultur
alists are also evident in debates focused on food safety and 
biotechnology. Increasingly, the non-agriculturalist's definition 
of the problem is gaining prominence and , hence, the "top
down" solution becomes more likely. 

New Problems, 
Perceptions, and Policies 

An increasing number of peo
ple and their institutions embrace 
the notion that something must 
be done about groundwater qual 
ity. These concerned people rep
resent The Audubon Society, The 
Natural Resources Defense 
Council, The National Coalition 
Against the Misuse of Pesticides, 
The Center for Responsive Law, 
The National Agricultural Chemi
cals Association , The League of 
Women Voters , as well as other 
public interest groups . Also 
included are academics, consul
tants , journalists, civil servants, 
and congressional staffers. Agri 
cultura lists are also hesitant to 
publicly argue that contaminated 

. groundwater is safe. 
Together those rea lly con

cerned about the problems con
stitute an informal policy com
munity. They share a concern 
about agriculture 's contamina 
tion of groundwater. They gener
ate groundwater management 
proposals . Eventually the policy 
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proposals that survive are those 
which are technically feasible, are 
compatible with the values of 
many of the policy specialists, 
and are promoted by individual 
"policy entrepreneurs"-people 
who invest resources to further 
their preferred policy. 

The groundwater policy com
munity has created and taken 
advantage of opportunities to 
influence new legislation . One 
such opportunity to initiate new 
federal groundwater legislation 
came with the reauthorization of 
the Federal Insecticide , Fungi
cide, and Rodenticide Act 
(FIFRA) this year. While there is 
not yet an amended FIFRA, there 
are currently two major amend
ments that reflect several of the 
"policy community's solutions." 
Similarly, further refinement of the 
Safe Drinking Water Act (SWDA) 
and the newly proposed Environ
mental Protection Agency (EPA) 
strategy with respect to agricul 
tural chemicals in groundwater 
create opportunities for the 
groundwater policy community to 
influence groundwater policy. It is 
probable that the Conservation 
Title of the 1990 Farm Bill will 
also emphasize water quality con
cerns. 

Despite new groundwater leg
islative activity at the federal lev
el, the majority of the current ini
tiatives are at the state level. This 
emphasis may be because 
groundwater protection is per
ceived as a land use issue and 
therefore normally within the 

The National Mood 
There is ample evidence of strong public senti

ment favoring the protection of environmental quali 
ty in general and water purity in particular. A 1985 
opinion poll conducted by the Center for Communi
cation Dynamics found that nationwide nearly 60 
percent of respondents (80 percent of the college
educated respondents) agreed with the statement 
that "farmers use too many pesticides," and only 23 
percent were willing to accept as safe drinking water 
that has only "small amounts of chemicals" but 
meets government standards. 

In a survey of the general public in lowa-a strong 
farm state--52 percent of those surveyed identified 
farm chemicals as the biggest threat to their drinking 
water; 78 percent of those surveyed favored limiting 
the amount of fertilizers, herbicides, and insecticides 
farmers could use, even if such action resulted in 
reduced grain production. 

This concern over environmental quality in gener
al supersedes concern over the federal budget 
deficit; in a 1986 Harris poll, a 69-percent majority 
was opposed to cutting funds to be used to clean up 
the environment in order to reduce the deficit. Food 
safety polls show similar results. 

At the same time, other polls have found broad 
public concern about the plight of financially dis
tressed farmers and about the need to protect farm
land and family farms. Luther Tweeten and Brenda 
Jordan of Oklahoma State University conducted a 
] 987 national poll for example, which found consid
erable support for government price and income 
assistance for farmers. However, even these atti
tudes were conditioned by the perceived responsibil
ity of farmers to protect natural resources. The result 
of these perceptions is that new agricultural legisla
tion is being formulated so that farmers' use of 
resources is subject to new constraints. 

For further discussion of the implication of these 
changed public perceptions to poUcy development, 
see Batie, Shabman, and Kramer, U.S. Agriculture 
and Natural Resource Policy. 

been the case . For example, 
consider Arizona. Arizona relies 
heavily on groundwater for 
drinking water. Almost 58 per
cent of the total water supply is 
from groundwater sources, and 
groundwater quality has been a 
major state concern since the 
1970s. 

In 1982 , the discovery of 
organic chemicals and pesti
cides in Arizona's groundwater 
prompted Arizona legislators to 
establish a one-half million dol 
lar fund to be used for cleaning 
up groundwater contamination 
problems, but there was much 
dissension over who had the 
authority to protect groundwater 
within the state. The state attor
ney general advised that legisla
tive action was called for to 
resolve the authority issue, and 
in 1984 comprehensive legisla
tion to address water quality 
issues was introduced. Strong 
opposition from mining and 
agricultural representatives kept 
the legislation from passing. 

The stalemate was not broken 
until 1985 when a citizen-led 
groundwater quality initiative 
was drafted. As Pfister and 
Hawke relate, "group after group 
signed resolutions in support for 
fear of being on the wrong side 
of the dirty water issue." The ini 
tiative provided the needed cat
alyst for seeking compromise 
legislation and, with the strong 
commitment of Governor Bab-
bitt, Arizona created the Arizona 
Environmental Quality Act. 

province of the state. But state dominance is also reinforced 
by the Reagan administration's emphasis on states' rights, 
reduced federal regulation, and reduced funding of domestic 
federal programs. 

While specific "best management practices" guidelines have 
yet to be developed, the Arizona Act has the potential to be 
one of the "toughest" laws in the nation protecting under
ground water-particularly with respect to agricultural chemi
cals. The Reagan administration has also encouraged a more 

risk-tolerant view of environmental hazards than did the Carter 
administration; and, under the Reagan administration , the EPA 
has had difficulty in collecting sufficient scientific evidence to 
set maximum contaminant levels in groundwater as health 
standards. As a result, states have taken the lead in protecting 
groundwater quality. To quote Skip Stiles, staff director of the 
subcommittee of the House Agriculture Committee that deals 
with FIFRA: "The states are the escape valve for public con
cern. Given our inability to pass federal legislation, the only 
outlet is the states." 

State Initiatives 

States with groundwater protection legislation tend to be 
those with two characteristics in common: they have a high 
proportion of their population dependent on groundwater for 
drinking water, and, they have found evidence that their 
groundwater is contaminated. In several cases, a threat of citi
zen action through a referendum, initiative, or media pressure 
has sped the process along faster than would otherwise have 
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In California-for another example-over 46 percent of the 
population is served by groundwater sources. In 1986, after 
numerous discoveries of agricultural contamination in private 
and public wells, 63 percent of the voters expressed their con
cern by passing Proposition 65-the first major environmental 
initiative to succeed in the state since ] 972. Proposition 65 
makes it illegal for businesses employing 10 or more people to 
contaminate water beyond scientifically safe levels with any 
chemicals known to cause cancer, birth defects, or other 
reproductive problems. The burden of proving water safety 
levels is on the accused party. 

A third example that demonstrates that farming activities 
are seen as the problem is Connecticut. Connecticut follows 
the principle of strict liability for groundwater contamination. 
Strict liability rules make the polluter responsible for dam
ages-no matter how much care was exercised. 

Thus, as initially implemented, under Connecticut's 1982 
Potable Drinking Water Law, required the responsible party to 
provide potable drinking water to replace contaminated water. 
Strict liability does not require the state to prove fault, negli-
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gence, or harm, nor does strict liability exempt a farmer who 
carefully follows all chemical label restrictions. While designed 
to be a remedjal policy, the strict liability rule can result in 
deterrence; that is, a farmer has an extra incentive to be careful. 

Connecticut used the Potable 
Water Law against five of Con
necticut's largest and most 
profitable farms; all of the farm
ers appealed. In February 1986, 
the Connecticut Governors' 
Task Force on Pesticides and 
Groundwater-which had been 
formed to examine farmers' 
concerns-issued recommen
dations that strict liability 
remain in force even for farm
ers. Mary Goodhouse, Con
necticut Department of Agricul
ture employer summarized: "No 
one wanted to unravel a suc
cessful program of pollution 
abatement laws" . But the Task 
Force did recommend that 
farmers, manufacturers , com
mercial operators, golf course 
owners, and chemical applica
tors make mandatory contribu
tions to a self-insurance fund . 
The proposed changes have not 
received legislative support, 
however, since farmers' organi
zations opposed any admission 
of liability such as contributing 
to a self-insurance fund. On the 
other hand, chemical compa
nies lobbied to continue to hold 
farmers liable. After two and 
half years of debate and consis
tent opposition from farm 
groups a compromise was 
reached. While many farmers will probably remain strictly 
liable for groundwater damage from agricultural chemicals, 
some may-under limited circumstances-be exempt from 
the requirement to supply potable drinking water. 

Implications to Agriculture 

State and federal groundwater policies provide ample evi
dence that society places a high value on human health and 
safety and environmental quality and that society is willing to 
socially control the uses of agricultural technology in order to 
mitigate or reduce negative impacts of agricultural science. 

When agriculture is perceived as the problem, agricultural 
institutions need to respond constructively. Researchers must 
reorient intellectual efforts from a primary focus on the eco
nomic consequences of chemical research for farmers, to also 
include consideration of the consequences these chemicals 
have on the environment. 

Agriculturalists must communicate better with non-agricul
turalist members of the "policy community" that share con
cerns about agriculture's role in society. Agricultural policies 
need to reflect farmers' economic realities , as well as protec
tion of human health and environmental quality. As farmers 
face new constraints on their property rights , farming 
becomes more difficult and objective information more valu
able. In groundwater management, for example, farmers also 
need to know how to protect groundwater quality, instead of 
only being told what not to do. Revised and informed manage-
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ment advice becomes critical. Agricultural chemical compa
nies, food processors, and retailers need to recognize the pub
lic concern about food and water safety as legitimate. 

In the past, agricultural researchers have worked to optimize 
(and sometimes maximize) 
yields without regard to effects 
on groundwater or other envi
ronmental conditions. It is nec
essary now to make improved 
environmental quality part of 
the research objectives even if 
the new objectives imply lower 
yields. 

Much is already being done, 
universities are developing 
more environmentally sound 
technologies and advice on pre
vention of groundwater contam
ination. Commodity representa
tives are communicating with 
members of the environmental 
community, farm management 
advice is being revised, and 
agribusiness firms are respond
ing to public concerns. Yet there 
remains a regrettable amount of 
animosity and mistrust on all 
sides of the policy debate. The 
pursuit of special interests 
appears to dominate concern 
for a transcending common 
interest: insuring the long-term 
productivity and economic via
bility of agriculture with ade
quate protection of natural 
resources and human health. 
By responding to assure this 
common interest, agricultural
ists and their representatives 
will be reflecting the broad 

interests of society and will reap the rewards of greater public 
support. 

This paper draws freely on the article by Sandra S. Batie 
"Agriculture As The Problem: New Agendas and New Oppor
tunities," Southern Journal of Agricultural Economics, forth
coming, and is included with permission of that Journal. [!I 

For More Information 
For further information on changing social attitudes toward 

the environment see the article by Sandra S. Batie, Leonard 
A. Shabman and Randall A. Kramer entitled "U.S. Agriculture 
and Natural Resource Policy: Past and Future in an Iowa 
State University Book entitled The Future of the North Ameri
can Granary: Politics, Economics, and Resource Constraints 
in North American Agriculture. The 1986 book is edited by C. 
Ford Runge and can be obtained by contacting the Iowa 
State University Press, 2121 South State Avenue, Ames, 
Iowa, 50010. The book including shipping is priced at $25.50. 

For more discussion of the relationship between groundwa
ter quality, agriculture, and policy, see the entire volume of the 
1987 Winter edition of the American Journal of Alternative 
Agriculture, Volume II, Number 1. Single copies can be 
obtained from the Institute for Alternative Agriculture, Inc., 9200 
Edmonston Road, Suite 117, Greenbelt, MO, 20770 for $6.00. 
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