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A CHOICES 

ECONOMICS OF AG CHEMICALS: 
Flu-wed Methodology and u 
Conflict of Interest QuugnUre 

i by Harry Ayer and Neilson Conklin 

HE search for a balance between the risks and 
benefits of agricultural chemicals is a critical 
public policy issue. Chemicals are under attack 
for their real and perceived effects on the envi
ronment and human health. Policies to reduce 
chemical use in agriculture 

project. This seeming conflict of interest is a problem of increas
ing importance for public research institutions and especially for 
agricultural economists in such institutions. 

have been set into laws and regulations, and 
more are being considered. 

Yet, much is unknown about the possible 
agronomic , economic, or health effects of 
widespread reduction of chemicals in U.S. 
agricultural production. It is wi thin this 
context that Knutson, Taylor, Penson, and 
Smith (professors of agricultural economics 
at Texas A&M University, Auburn Universi
ty, Texas A&M University, and Texas A&M 
University respectively) undertook research 
focused on the economic effects of reduced 
use of chemicals in farm production, an 
effort we refer to as the KTPS project. The 
project-the results of which were pub
lished and widely distributed earlier this 
year-is clearly designed to influence the 
policy debate on the use of chemicals in 
agriculture. 

The KTPS project, however, has serious 
methodological flaws, flaws which greatly 
limit its usefulness in appraising the costs 
of reduced chemical use in agriculture. Con
sequently, its usefulness in formulating agri-

Flawed Methodology 

}> A recent U.S. study presents 
estimates of the effects of banning 
all pesticides and inorganic nitro
gen in U.S. farm production. The 
research methodology used in the 
study has serious flaws. In addi
tion, the sponsorship of the study 
by vested Interests gives the 
appearance that commercial inter
ests are promoted under the guise 
of land-grant university research. 
Consequently, the study should 
not be used as a basis for policy 
decision making. The study also 
demonstrates that researchers 
must be diligent in protecting the 
independence, objectivity and 
credibility of their work. Unless this 
is done the public 's support for 
land-grant policy research will 
diminish and appropriately so. 

The KTPS study has serious shortcom
ings in that: 
• Yield and cost coefficients used in the 
study fail to account for the effects of new 
research and development which would be 
stimulated should entire classes of chemi
cals be banned as is postulated in the study. 
• Yield and cos t coefficients fail to fully 
account for a price-induced increase of 
nitrogen-fixing crops and manure, a 
response likely under the study'S no-inor
ganic-nitrogen fertilizer scenarios. 
• Agricultural imports are "frozen" in the 
study at pre-chemical ban levels . 
• Price-induced soil and water conserva
tion practices likely under the authors' no
nitrogen-fertilizer scenarios are not recog
nized. 
• Effects of banning chemical use on the 
fruit and vegetable industry are ignored, 
and, 
• Finally, but perhaps most importantly, 
the study'S predictions are largely irrele-

cultural policy is severely limited as well. Just as important, the 
project is flawed by the appearance of a conflict of interest 
because agricultural and chemical interests provided funds for the 

vant because the scenarios investigated, a 
total ban on such broad categories of chemicals as all pesticides 
and/or alI inorganic nitrogen fertilizers, are simply not realistic. 

Most of these flaws lead to inflated estimates of the effects 
reduced chemical applications would have on U.S. agriculture 
and, in turn, lead to inappropriate implications for policy. Harry AyeI' is Extension Economist and Professor, and Neilson 

Conklin is Visiting Associate Professor, The University of 
Arizona, Department of Agricultural Economics, Tucson. 
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No Allowance for Induced R&D 

The KTPS project does not consider the response of public and 
private researchers to a total and permanent ban on pesticides 
and/or nitrogen fertilizers and the subsequent effects on yield and 
cost coefficients. The 140 agricul-

that some agricultural imports may be restricted in keeping with 
food safety concerns. However, the study's assumed zero increase 
in imports is highly unlikely. Big Green, the California initiative 
to restrict agricultural chemical use, for example , would still 
allow residue-free imports . The way trade is specified in the 
model is crucial because changes in imports and exports usually 
mitigate initial market shocks; assuming away this adjustment 
mechanism exaggerates projected food price increases. 

tural scientists who provided The KTPS ProJ'ect 
information to estimate the 
reduced yie lds associated with 
chemical bans were not asked to 
consider the long run R&D 
response in making their yield 
and cost estimates. 

Nor, as far as we can tell, does 
the AG-GEM model used in the 
study otherwise include provi
sions for such induced innova
tion. 

We hypothesize that if all pesti
cides and/or all nitrogen fertiliz
ers were permanen tly banned, 
R&D institutions would respond 
and resulting yields and costs 
would be significantly different 
from those provided by the 140 
scientists. This oversight results 
in overestimates of the impacts of 
total bans on major chemical 
groups , at least during the later 
years of the 9-year period to 
which the estimates apply. 

Inadequate Allowance For 
Nitrogen Fixing Crops and 
Manures 

If crop prices doubled, or near
ly doubled, for most crops as a 
result of a chemical ban, as the 
KTPS project concludes, we think 
that farmers would increase their 
use of nitrogen-fixing crops and 
manures to substitute for the 
unavailability of inorganic nitro
gen fertilizers . Although the 
cooperating scientists were asked 
to consider the effect of the differ
ent chemical bans on crop rota
tions and cultivation practices, 

The KTPS project was initiated by a consortium of public and 
private agricultural interests including the Tennessee Valley 
Authority (TVA); Texas A&M University; American Farm Bureau 
Federation; the American Soybean Association ; Riceland Foods, 
Inc.; Dow Elanco; Monsanto Co.; ConAgra, Inc.; R.J. Reynolds 
Tobacco Co.; and IMC Fertilizer, Inc. TVA and Texas A&M pro
vided 40 percent of the funds supporting the project and private 
interests provided 60 percent. 

The steering committee for the project included employees of 
the American Farm Bureau Federation, the American Soybean 
Association, ConAgra, Dow Elanco, and TVA. The primary report 
of the project Economic Impacts of Reduced Chemical Use and 
an executive summary were published by Knutson and Associ
ates. Policy Working Papers were also published by the Agricul
tural and Food Policy Center in the Texas A&M Department of 
Agricultural Economics at Texas A&M University. 

According to the report, the primary objective of the study was 
to "determine the impact of substantially curtailed chemical use 
on the economic status of producers, agribusiness infrastructure, 
and consumers." More than 140 agricultural scientists were 
called upon to provide estimates of how cuts in the use of agri
cultural chemicals would affect crop yields and production costs. 
Annual estimates for 1989 through 1998 are presented for two 
highlighted policy approaches: (1) no pesticides [a ban on all 
herbicides, insecticides, and fungicides] and (2) no chemicals [a 
ban on all inorganic nitrogen fertilizers and pesticides]. 

Analyses focused on corn, soybeans, wheat, barley, cotton, 
rice , peanuts and sorghum. The authors conclude that a "no 
chemical" policy approach would lead to sharply lower yields (by 
as much as 35-50 percent relative to yields that would occur if no 
ban were imposed), unusually sharply higher crop prices and net 
farm income, greatly reduced net livestock income, lower farm 
exports, higher inflation, and increased erosion (by over 10 per
cent) . The authors twice highlight one result-"Food price infla
tion resulting from no chemical use would exceed 1 0 percent 
annually and approach the 14.5 percent level that existed during 
the world food crisis in 1973 and 1974 .. . a phenomenon that has 
not occurred since the embargo and food price control years of 
the 1970's." 

No Recognition of Price 
Induced Conservation 

In our view, the model does not 
properly account for conservation 
practices which sharply higher 
crop prices would stimulate if 
inorganic nitrogen fertilizer use 
were banned. If nitrogen could 
not be replaced by fertilizers, and 
if crop prices increased sharply, 
we expect conservation invest
ments would become more prof
itable leading farmers to conserve 
soil nutrients. We do not know if 
these practices would fully com
pensate for an increase in the 
amount of poor quality land that 
would be farmed, but the effect at 
least needs to be carefully consid
ered. The study'S finding that, 
"Due to the expansion of cultiva
tion , gross soil erosion would 
increase by more than 10 percent 
since expansion would occur on 
marginal land and since land 
removed from set-aside programs 
would be the poorest quality 
land" again is exaggerated. 

Fruits and Vegetables 
Ignored 

The study'S usefulness is limit
ed, too, by restricting the analy
sis to commodity program 
crops-corn, soybeans, wheat, 
barley, cotton, rice, peanuts and 
sorghum . While these crops 
accoun t for the lion's share of 
chemical use , it is pesticide 
residues on fruits and vegetables 
which give rise to most food safe
ty concerns. The National 

they were not given instructions to consider them in light of a 
doubling of crop prices. The AG-GEM model does not otherwise 
account for this price-induced substitution for commercial nitro
gen fertilizer, as far as we can tell. Again, the effect of this short
coming is inflated impact estimates. 

Research Council 1987 report on food safety estimates that eleven 
fruits and vegetables account for over half the estimated total 
dietary oncogenic risk associated with pesticides. Consequently, 
the study underestimates , in this case, the effect of chemical bans 
on consumer food prices and distorts the estimates of regional 
impacts on cropping patterns and farm income. 

Imports Frozen At Pre Ban Level 

The authors discuss several possible assumptions with respect 
to trade that they considered before they specified their model, ' 
but in the end they decided to assume that U.S. agricultural 
imports would be limited to the pre-chemical ban level. We agree 
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Irrelevance of Total Ban 

Finally, and importantly, the study'S usefulness is greatly limited 
because it focuses on a total ban of all pesticides and/or inorganic 
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nitrogen-a zero option policy. Admittedly, the authors explicitly 
state that other studies are needed which consider a partial ban on 
pesticides and/or nitrogen fertilizers. However, they defend their 
total ban app,roach on the basis that " ... the zero option was an 
essential, logical and manageable starting point," and that " ... the 
zero option establishes bounds on the effects of less severe regula
tions." The zero option may be manageable, but it is neither essen
tial nor logical, and is so unrealistic, we argue, that the associated 
estimates, even if not biased in the ways identified above, are mis
leading and should not 
guide policy making. 

Cost of Risk 
Reduction 

makers. By analogy, we could say that Iowa is bounded by the 
Atlantic and Pacific oceans, but such information has little rele
vance for the traveler from Omaha trying to reach Des Moines, 
Unrealistic bounds are more useful as a tool in attempting to pro
mote a policy position as opposed to developing a rational policy 
position based on objective information. 

As Lichtenberg and Zilberman point out, policy makers need 
information about the tradeoffs between the risks and benefits of 
agricultural chemicals for different levels of restrictions on their 
use. The "cost curve" associated with risk reduction shown in the 
figure illustrates the point. No regulation-a laissez faire case 
where any chemical could be applied at any time- does not 

R* 
reduce risks much, of 
course, nor does it cost 
much. Significant reduc-
tions, as reflected in our 

Defining a more "realis
tic" regulatory scenario 
will not be easy, but, it is 
not impossible. For exam
ple, the National Research 
Council's (NRC) 1987 pub
lication Regulating Pesti-

Cost of Risk Reduction 
Increases Exponentially 

figure, may be achieved at 
modest costs. But to com
pletely reduce risk-the 
KTPS zero option-costs a 
great deal (R * in the fig
ure). cides In Food: The 

Delaney Paradox specifi-
cally outlines four policy 
scenarios ranging from zero 
risk (which still allows use 
of non -oncogenic pesti-
cides), to an approximation 
of current policy. The NRC 
study used the EPA Toler
ance Assessment System 
data bases to identify the 

No 
Regulation 

Current 
Policy 

crop/chemical combinations eliminated under each scenario. 
Furthermore, seriously taken advocates of limiting agricultural 

chemical use do not seek a total ban on broad classes of chemi
cals. For example, the Kennedy and Waxman bills to tighten agri
cultural chemical regulation, which many view as extreme, pro
pose a negligible (not a zero) risk standard. Neither does the much 
lambasted NRC report advocate a zero option. It states, "While 

Empirical evidence suggests 
that costs rise dramatically as 

we push for zero risk, leading to 
a cost curve like the one shown. 

IPM and other alternative systems often require fewer pesticides 
on a per acre basis, pesticides will remain routine and occasional
ly invaluable production inputs in most crops for the foreseeable 
future. " 

Similarly, the USDA's often criticized LISA program does not 
advocate a zero option: "Under LISA, farmers may still use some 
synthetic chemicals, substituting on-farm resources, skilled man
agement and scientific know-how for others" states one of their 
program documents. And, Jay Feldman, the national coordinator 
of the National Coalition Against the Misuse of Pesticides 
(NCAMP), indicates that the new, grass-roots, out-of-the-main
stream environmental groups " ... want to eliminate all pesticides 
on food"-a very severe policy restriction, but far from a total ban 
on all chemicals. 

The KTPS project's zero option could have established an uppet 
bound on the cost of regulating agricultural chemicals if the 
authors had been more sensitive to the limitations identified earli
er. But even so, knowing such a bound is not very useful to policy 
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Kennedy
Waxman 

If the cost curve were 
linear, the KTPS point 
estimate of economic 
im pacts for the zero 
option (R*) might provide 
helpful information-it 

KTPS Zero could be used to extrapo
late results to realistic pol
icy alternatives. However, 

Option 

empirical evidence sug
gests that costs rise dramatically as we push for zero risk, leading 
to a cost curve like the one shown in the figure. Costs rise espe
cially when shifting from a policy which allows the substitution 
of benign chemicals for harmful ones, to a policy which allows no 
pesticides whatsoever. 

A survey by McGinnis provides a good example of the potential 
difference between a total ban and a partial ban on chemical use. 
McGinnis surveyed Arizona cotton experts. Over 40 percent of 
these experts believed that eliminating chlordimeform-based 
insecticides would reduce cotton lint yields by nearly 200 pounds 
per acre (from current yields of about 1300 pounds per acre) and 
that chlordimeform pesticides had no close substitute. Nearly a 
third of the experts, however, believed that another potential sub
stitute chemical was available, and that with its increased use, 
yields would go down only about 60 pounds per acre. McGinnis 
estimated that without chlordimeform or chlordimeform substi
tutes, net returns on upland cotton would drop 28-56 percent, but 
with a partial substitute net returns would drop only 9-23 percent, 
depending on location. 

Given a nonlinear cost curve for risk reduction, a point estimate 
of the cost at R* tells us nothing about the costs of risk reduction 
within the more feasible range of policies-say between current 
policy and Kennedy-Waxman, for instance. 

The crucial, but unrealistic , zero-option assumption has been 
and likely will be forgotten in the policy debate and lead to 
unwarranted policy arguments. To quote the authors: "For the 
four-year transition from 1991 through 1994, food price inflation 
resulting from no chemical use would exceed 10 percent annually 
and approach the 14.5 percent level that existed during the world 
food crisis in 1973 and 1974. To control inflation during that cri
sis , the United States imposed price controls and export embar
goes." Price controls and export embargoes-very alarming policy 
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responses! But there is no indication of the policy response if a 
more plausible restriction on chemicals were followed. 

Vested interests can also conveniently "forget" the crucial 
underlying assumption. Take the May 23 news release (Asbridge) 
of the American Farm Bureau and the American Soybean Associa
tion: which carried a heading, "Chemical Use Reduction Costs 
More Than It's Worth." It stated in reference to the KTPS study, 
"In general, the findings indicate that the benefits of current pro
duction practices outweigh the cost of restricting their use ." The 
terms reduction and restricting have quite different connotations 
than a total ban on entire broad classes of chemicals. We argue 
that the KTPS project has almost nothing to say about the cost of 
chemical use reductions- except under the very unrealistic 
assumption of a total ban. 

A Conflict of Interest Quagmire 

The KTPS project is flawed too, we believe, by the appearance 
of a conflict of interest. We note this flaw because the conflict of 
interest issue promises to be increasingly troublesome for agricul
tural economists and other academic scientists. The KTPS study 
offers clear examples of traps to be avoided. 

The role of the land grant university in public policy debate is 
to provide the public with the best and the most objective assess
ment of policy alternatives possible. This is both a moral respon
sibility and an imperative for survival, because, as Gunnar Myrdal 
points out "facts kick" and truth generally comes out in the end. 
The real-world ethical standards for land-grant faculty boil down 
to careful research and avoiding at all cost any conflict between 
public spirit and private interest. Almost by definition, conflict of 
interest, or even the appearance of it, undermines the land grant 
university's historical role to provide objective policy analysis. 

In the future we are bound to more frequently confront conflict 
of interest situations for a couple of reasons. First, federal and 
state budgets have been and likely will continue to be tight. At the 
same time industry may have dollars , especially for research that 
might lend academic credence to policies which would benefit 
industry. Second, there seems to be an ever-increasing demand for 
timely policy analysis. This situation makes it more and more 
tempting to push timeliness at the expense of research rigor. With
out time-consuming methodological care, time-consuming exter
nal oversight, and time-consuming 'external review, policy 
research may appear biased to support policy positions of funding 
organizations. 

In the case of the KTPS study, the sole "disinterested" member 
of the consortium funding the project was Texas A&M University. 
Sixty percent of the funding was provided by organizations repre
senting private interests on one side of the chemical regulation 
debate. Another funding agency, the Tennessee Valley Authority, 
has historically been involved in the manufacture and distribu
tion of fertilizer. 

Private funds need not taint research, but time and extreme care 
are necessary to overcome the appearance of conflict of interest. 
Methodological problems in the KTPS study lead to results which 
generally overestimate the impacts of chemical regulations, a bias 
which aligns with the interest of the private companies involved 
with the project. This seeming bias might have been eliminated by 
the methodological suggestions given above. 

The KTPS study also bypassed the peer review process usually 
associated with university research. At least no outside reviewers 
are noted in the principle publication. Peer review may be oner
ous, frustrating, and time consuming, but it does provide an 
important element of quality control and credibility. 
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And finally, the appearance of conflict of interest could have 
been lessened too by including environmental, conservation and 
consumer representatives on the steering committee. None were 
included to balance the chemical industry and farm interests. 

Implications 

We appreciate several aspects of the KTPS project. It addresses 
an important issue, it is timely, and it assembled contributions of 
excellent scientists. 

In our view, however, the information generated by the KTPS 
study is not very useful. Poorly specified key technical coeffi
cients, questionable specification of key parts of the empirical 
model , and the limited relevance of the study's predictions which 
result from the zero option scenarios seriously impair the study. 
In our opinion, the study should not be used to support or chal
lenge any particular policy on the use of chemicals in agriculture. 

In addition, the KTPS project raises some troubling conflict of 
interest issues which we suspect will be increasingly encountered 
by agricultural economists (and other academic researchers). In an 
environment of shrinking public research funds , scholars engaged 
in public policy work at land grant universities must not lose 
sight of their moral responsibility to the public even when pursu
ing money from industry. When outside funding makes it possible 
to tackle public policy issues in a depth not otherwise possible, 
the temptation to accept the money is great. It is the responsibility 
of land grant university faculty, as scholars and as public servants, 
to ensure that the source of funds does not jeopardize, or even 
appear to jeopardize, the independence, objectivity, and credibili
ty of their work. Even the appearance of a conflict of interest can 
be a quagmire. [!I 
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