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Dissertation Abstract

THE ALLOCATION OF FEDERAL EXPENDITURES: PLANT DISEASE
AND PEST CONTROL PROGRAMS IN THL
U.S. DEPARTMENT OF AGRICULTURE

By Russell C. McGregor

This study deals with thg allocation of Federal expendi-
tures among a set of programs--the plant pest control programs
administered by the Agricultural Research Service of the Department
of Agriculture. The purpose is to critically examine this .iloca-
tion to determine whether it is the best that can be achievea as
defined by economic concepts of optimality.

The losses due to pests and diseaséé in agriculture are
discussed together with the public controversy that has recextly
enveloped the use of pesticides for their control. The aistory
of Federal-State cooperative programs is briefly outlined,
includiné the shifts in acceptable objectives. A number of zode.s
are presented for use in considering opt%mum allocations.

The concept of a protection supply function is develcped
and employed with data from the grasshopper program to illustrate
its use in assisting public decisions on funding levelg. Tae
presént allocation of funds is presented and there is a discussicn
of the process by which these allocations wcre determined, incluui..,
a quantitative evaluation of the role played by each of the parv.ci-
pants in the budgetary process.

| The study concludes that a program data and analysis systenm
needs to be developed to improve the prescnt allocation by

strengthening the role of economic and scientific considerations

in the decision making process.
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CHAPTER 1. INTRODUCTION

The évaluation of Federal programs is an integral part
of the process of budget formulation in the Executive Branch of
the Federal Government. Program advoca£es recite from long lists
of accomplishments, while antagonsists intone the litany of dollar
restraints. A lengthy and complex plaﬁning process produces the
President's budget for transmittal to the Congress each January.
One objective of that process is to provide for a.division of
Federal funds among activities calculéted to achieve the desired |
ends at least cost--an optimum allocation of expenditures. The
desired ends encompass the intertwined considerations isolated by
M@sgravel-allocation, distribution, and stabilization.

The rationalization of widely differing requirements is
ess;ntially a political process?—the art of politics being not
confined to legislatures--but & vital ingredient of a healthy
bureaucracy. There is opportunity here for economic analysis which
has been little realized. The process of budgeting is terrifyingly
elaborate, jérgonized, and irregular in scope and timing. Those
involved in the process find that the time constraints preclude all
but the most perfunctory analysis. Those analyzing from outside

often find their insights made irrelevant by the vicissitudes of

1l
Richard A. Musgrave. The Theory of Public Finance. (McGraw-
Hill Book Company, Inc. New York. 1959)

2
Aaron Wildavsky. Politics of the Budgetary Process. (Atlentic,
Little Brown and Company, Boston. 196k4) '
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timing. Thus do we account for the lack of economic enalysis in

expenditure decisions.
This thesis provides an opportunity for one familiar with

3

the process™ to explore one of its_many'vexing occupational questions--
"Is the division of funds prgvided in the budget among a particular
set of programs an optimum allocation of Federal resources? What
is meant by optimum, and how can it be measured? The appropriation
act, which represents the culmination of the budget preparation
process, incorporates many politiéal and economic considerations.
One alternative, therefore, is to assume that the distribution of
funds contained in the appropriation act is an optimum.

| Such a hypothesis is rejected for the following reasons:
(i) Observation of the behavior of the participants strongly sug-
ges%s that adequate participation by affected groups is often
restricted; (2) The volume of decisions required often results in
the lack of consideration of a significant number of items; (3) Domina~
tion of the process by a few individuals in key roles often results
in biased decisions, particularly in the short run; (h) Quantitative

economic information is seldom available, or it is not brought to

bear on the decision in question.

3For those not familiar with the budgetary process, these
references are suggested: Arthur Smithies. The Budgetary Process
in the United States. (McGraw-Hill Book Company, Inc. New York.
1955). The Bureau of the Budget, What it is - What it does. (U.S.
Government Printing Office. 1964) Contains a bibliography of
selected readings.




..3._

This study focuses 6n the last reason above, having in
mind that thére are many useful economic frameworks for assisting
the process, even with a minimum of data. I shall define as an
optimum mix those levels of program expenditure in which there is
an equality of the marginal return from each program associated
with the last dollar expended. If quantitative data could bev
assermbled which would provide a schedule of the return per dollar
expehded in éach of the programs composiﬁg the mix, then it would
be possible to determine an optimum allocation. In the absence of
detailed quantitative data, the formulation of the relationship
between expenditures and returns may still yield a useful
aﬁproximation.

Certain disease and pest control programs administered by
the Agricultural Research Service (ARS) of the Department of
Agriculture were chosen for analysis because:

1. They are a group of programs whose objectives are
closely related.

2. A common economic basis for comparing the results of
these programs would be useful. No such basis exists at present.

3. Data are available on which to build a crude analysis.

k., A rough analysis may demonstrate the effectiveness of
the technique, leading to the collection of more precise data on

which to build an aid to decision making.
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5. Since the authof is the budget examiner for these
programs, thére is an opportunity to obtain needed information
and to act upon the findings.

‘Chapter 2 will discuss, in genefal terms, the phenomena
of agricultural disease and pest control, including the current
public controversy over the use of chemical methods. Chapter 3
provides specific information on the Federal programs under
discussion. Chapter 4 deals with the concept of an optimum
allocation and the economic framework for the analysis. Chapter '
5 discusses the budgetary process and Chapter 6 the conclusions
of the study.



CHAPTER 2. PESTS AND DISEASES IN AGRICULTURE

"That which the palmer-worm hath left hath the canker-
worm eaten; and that which the canker-worm hath left hath the
caterpillar eaten . . . & nation has come upon my land strong
and without number . . . the field is laid waste, the land
mourneth for the grain is destroyed, the new wine is dried up,
the oil languisheth."

-Joel I

Agriculture seeks to provide a continuous reliable
supply of the products of the land for human consumption. To
perform effectively it has been necessary to learn how to
cultivate crops, domesticate animals, and reduce the toll of
'. map's competitors. The need for pest control is as old as the
fa}m industry itself.

? It is generally recognized that agriculture in the
United States has advanced through three stages: 1. Opening
new lands--largely terminated by World War I. 2. Mechanization-
replacement of muscle power by machine power--World War I to
World War II. 3. Application of the sciences-major impact being
realized since World War II (although the systematic organized
application of science to agriculture began 80 years earlier with
the founding of the land-grant college system) .

As of the 1960's, agriculture technology, based on

scientific research, is generally farther advanced in the United

States than in any other part of the world.
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Much of the significance of that advance can be expressed
in the progress in crop yields. Figure 1 illustrates the change
in crop production per acre during the period 1934-1964. The
changes are expressed by a series of index numbers which show
the increased physical volume of crop production per acre. The
control of agricultural pests and diseases has had a great deal
to do with the growthvand the stability of these yields.

For purposes of this study "pests and diseases" will
include those insects, nematodes, plant diseases and parasitic
plants which are of significance to agricultural production. The

term "pest" will be used to encompass all of the aforementioned.
i

The basic goal of agricultural disease and pest control
is protection--protection against loss. Protecting a farmer's
crops increases the efficiency of his operations by reducing his
costs and by increasing the predictability of his output. Pest
control assists the consumer by insuring é more homogeneous,
dependable product free of blemish, infestation, and undesirable

biological or chemical residues.
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FIGURE 1

Trend of Crop Production Per Acre
Index Numbers, 1934-19642

3Compiled from U.S. Departmént of Agriculture.
Agricultural Statistics.
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LOSSES

"Instead of writing thick books or even little libraries
on the nature and control of plant diseases, we would do better
to assemble basic statistical data, to determine, by estimates,
the average losses from diseases, so that we may avoid these
losses by foresight."

-M. J. Schleiden, 1850

The century-old advice given by Schleiden, to systemati-
cally determine the extent of losses, has gone largely unheeded.
It has been repeated many times by leaders in both entomology
and plant pathology.h Livestock‘growers have also recognized
the lack of information.5 There is no systematic survey of
lgsses to agricultural pests. A number of attempts have been
madg at the collection of loss information, but they have been
sporadic, regional, and of uncertain accuracy. These compila-

tions will be discussed in the following section.

hFor examples of such pleas in the literature of entomology,
see Parker's proposal to the American Entomological Society. J.R. Parker,
"snnual Insect-Damage Appraisal", Journal of Economic Entomology,
35 (1942) 1. In plent pathology Chester's detailed evaluation of
what has been done and still needs doing is a landmark. K. Starr Chester,
"Plant Disease Iosses: Their Appraisal and Interpretation’, Plant
Disease Reporter Supplement, 193 (1950) 189-362.

o"The simple fact is that no comprehensive information
concerning animal losses--whether total losses from death or loss of
profits through sickness--is at present obtainable. If the losses
were known, their enormous proportions would probably quickly bring
about remedial measures." B.T. Simms.. 194k.

Two compilations of losses in agriculture have been published.
Agricultural Research Service, losses in Agriculture: A Preliminary
Appraisal for Review, ARS-20-1 (1954). Agricultural Research Service,
Tosses in Agriculture, Agriculture Handbook 291 (1965).
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Information on livestock losses is in a far more primi-
tive state than is our knowledge of crop losses; therefore, we
shall concentrate on the crop portion of agriculture.

What do we mean by losses due to diseases and pests?
Losses have been expressed in a variety of ways--as dollars of
crop value or as the physical quantity of the crop which 1s not
realized as a result of disease or pest attack. Or alternatively,
there may be measured in terms of the resources devoted to agri-

cultural production which are employed to "feed" the insects and
diseases.
Basically the process of measuring losses depends upon
establishing these key relationships:
1. Establish the amount of the disease or pest which
is present. Both its prevalence, oOr areal distribu-
tion, and its intensity, or population per unit area,
are needed. §

2. Establish the paysical loss, which will be related

in some complex way to the pest population, as well

as to other variables, such as crop maturity, weather,
pace of pest development, etc. This physical loss

may be expressed in production units, resources
consumed, or as a percent of the potential, disease-
free crop. The accurate assessucnt of physical loss
which ccn pe associated with various degrees of
prevalence and intensity of infestation is usually the

missing link in loss calculations.
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3. Economic loss is dependent upon the quantity and

distribution of physical losses. In calculating
economic losses, care must be;taken in pricing tne
lost units of product. On an aggregate basis these
are worth less than the units produced, since we
assume that greater production, given the inelastic
demand for agricultural products, would result in
smaller price per unit. Economic loss results from
the reduction in quantity and the altered quality,
the latter being the more subtle of the two effects
and the most difficult to assess.

Losses take place throughout the production, distribution,
and consumption chain of events. There are the losses which occur
in the field and are borne directly by the farmer. In addition,
there are losses sustained during processing, storage, transporta-
tion, display, and finally in the homes of consumers themselves.
We are dealing only with those losses sustained during production
on the farm.

The initial impact of production losses is upon the farm
unit; whether it is measurcd as the greater cost due to the
additional inputs nceded, or considercd as the loss in product
available for sale.

The distribution of losses amonglfarmers is a matter of
public policy concern. Governmental pest control in the United States
probably originated in 1888 when the Massachusetts Legislature

sought the control of Gypsy Moth. The grasshopper control program,
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originated by the Federal Government in 1935, was aimed primarily
at relieving the economic distress of Great Plains farmers where
severe drought accompanied spectacular grasshopper outbreaks. The
program was launched to forestall catastéophic losses to individual
farmers.

Today Federal expenditures for programs such as the witch-
weed program are often justified on the grounds that this is a
suitable arrangement for enabling cornbelt farmers to protect
" themselves from an infestation in the Carolinas.

The distribution of physical losses can be modified or
controlled by the cooperative acﬁion of various levels of govern-
' me@t and the citizens affected. To the extent that losses are
noﬁ controlled we can devise arrangements for more equitable
shaf;ng of the economic losses. The points of the impact of
losses are determined by political, social, and institutional
relations.

What is the value of loss information? Why do‘we need
information on losses? Among the reasons that have been advanced
for needing an annual appraisal of damage are:T,

1. To aid in the justification of public activities for

entomology, pathology, etc.

2. To provide an accounting of the funds invested.

7Parker, op. cit.
8Chester, op. cit.
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3. To aid in allocating public funds among different
activities for control, research, extension.
L. To improve the efficiency of control measures.
S. To aid in the detection of néw pests easily detected.
6. To aid in the prediction of outbreaks.
7. To improve our knowledge of the distribution of loss.
8. To provide a better balanced picture of the causes
of loss and prevent concentration on the spectacular.
9. To help overcome the concept of certain regular
losses as normal, and present the idea that there
are losses which ﬁgéht be made subject to control.
i 10. To replace "guesses" with data of known variability.
Before we can really understand the dimensions of physical
loss we must have more research in population dynamics. Only when
we have a better understanding ofvthe dynamic interactions among
natural populations, including their pests and diseases, will we

be in a position to know the consequences of control action.9

9Pioneering work in the construction of mathematical models
to similate the changes in the natural population of a pest in rela-
tion to its environment has been done by Watt and by Waters. See for
example: Kenneth E.F. Watt, "Mathematical Models for use in Insect
Pest Control." The Canadian Entomologist. 93 (1961) Supplement 19.
R.F. Morris, Ed. "The Dynamics of Epidemic Spruce Budworm Populations.”
Memoirs of the Entomological Society of Canada. No. 31 (1963). In
addition Watt has experimented with computers for the design of appro-
priate control strategies. Kenneth E.F. Watt. "Dynamic Programing,
Look Ahead Programing, and the Strategy of Insect Pest Control." The
Canadian Entomologist. 95 (1963) 525-536.
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Building the linkage between physical and economic loss
requires experimental research. Chesterlo, in his classic mono-
graph, presented numerous examples of how this might be done in
the field of plant pathology. Among the difficulties in coping
with such biological phenomena is the sporadic character of some
plant diseases. This introduces a substantial element of uncertainty..

In 1959 the National Academy of Sciences gave support to
_ this problem. A conference on losses due to agriculﬁural pests was
held and a resolution was adopted calling for a program of research
on the losses caused by agricultural pests. However, to this date
no;systematic program of research or data collection has been
initiated.

]

10Chester, op. cit.
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LOSS DATA

"How can we expect practical men to be properly
impressed with the ilmportance of our work and to vote large
sums of money for its support when in place of facts we have
only vague queries to give them - . . ? Determination of
loss is a difficult and complicated matter, but I believe
that we should seriously attempt -it."

-G. R. Lyman, 1918

Information on the precise extent of losseg has attracted
interest for a long time, but it was not until about 1920 that the
first serious attempt to gather data was made by Marlott. The
availeble data are still very scanty. In spite of this, the
United States is regarded as having the best data available.ll

Table 1 is a compilation of U. S. loss estimates down
through the years. We know that these are little more than guesses
in the early years, and "educated estimates" in later years. There
are problems of consistency in the definitions. In general, the
reference is to crop losses sustained in\the field primarily as
a result of the activities of insects, nematodes, and diseases.

In spite of our agricultural efficiency, it is impressive
to note the potential which remains to be realized in cutting
down losses and thereby increasing total production. The more
we learn about losses, the greater they appear to be. There appears

to be a tendengy for losses to lncrease as a percent of total crop

value over time.

llGeorge Ordish. Untaken Harvest - Men's Loss of Crops
from Pest, Weed and Disease. (Constable, London. 1952) .
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TABLE 1

Crop Loss Estimates and Crop Values

(In current dollars)

U.S. Department of Agriculture.

12
Crop
Basis Value Loss
Year Source for Estimate (In millions)
1891 Fletcher 10% of U.S. crops $3,800 $380
190k Marlott Fletcher's 10% 7,590 759
1918 Cooley At least 10%
1920 Marlott Survey 1,500
1920 Howard Insects destroy 2,200
} the work of one
? million people/yr.
1938 Hyslop 5:"’12 1,900
1954 ARS Compilation of 18,890 5,770
expert guessti-
mates.
1965 ARS Compilation of 21,000 6,936
expert guessti-
mates.
12

Percent
of Loss

10

10

35
30

33

Agricultural Statistics.
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The only current sumﬁary of loss data is contained in

the publicatibn Losses in Agriculture, published in 1965.13 1t
represents expert opinion based on incomplete data. It states
that total crop losses during production; evaluated at 1951-1960
average prices, averaged about $7 billion per year--about one-
third of potential production. As illustrated in Table 2, these
losses are estimated to represent more than one-third of all the
losses sustained in egricultural production, processing, trans-
portation, and marketing of farm and forest products. This over-
all table also illustrates a number of new sources of loss such
as air pollution and losses due tq mechanical harvesting.
} The dollar value assigned to these losses does not give

a frue picture of loss to the producer since it does not take
intoﬁaccount the lcwer price of product which would prevail if ’
the losses had been prevented and the correspondingly larger
production had actually been marketed.

There are three kinds of losses included in the compila-
tion: | .

1. Losses that are unpreventable with present technological

knowledge.

2. losses that are presumably preventable, but only

through the use of control measures that are not

1 .
3Agricultural Research Service. 1965 op. cit.
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TABLE 2

1h
Iosses in Agriculture

Estimated Average
Annual ILoss
1951-1960

($ in millions)

During Production

Plant diseases, nematodes and injurious

insects..... Ceeeeiecnanne Ceeereennenns $6,936
Air pollutants....coeeeeaenne tesesassene 325
WEEAS eevveeeroresaansansncnnnsnsons crees 2,460
%Fire and inefficient operations......... 511
)Forest trees and nurseriesS..c.cceecceccnne 254
Horvesting 10SSeS...verecrocecsennns cens 998
Livestock and poultry..... cee . . 2,787

Total..:.. e e .. $1k,272

After Production

Storage, marketing, processing, meat
and poultry condemnations, etc. ...... $2,280

Soil and Water Losses

Erosion and water losses from irrigation,

evapotranspiration and weeds...eoveans $3,878
Total Losses in Agriculture......... $20,430

1h
Adapted from Table 59 in Agricultural Research
Service. 1965. op. cit. .
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economically feasible with present technical
knowledge and under current economic conditions
3. Losses that are preventable with present technical
knowledge and under current econonmic conditions.
Altogether this is an interesting collection of expert
speculations. It does suggest that there is a significant
unrealized production. The variability of the figures is
unknown énd no time series is available. Thus, the value of

these® estimates for analytical purposes is practically nil.
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CONTROL

"But if against this plague no art prevail

The Trojan Arts will do it, when others fail

A woman barefoot with her hair untied

And naked breasts must walk as if she cried

And after Venus' sports she must surround

Ten times the garden beds and orchard ground

When she has done, 'tis wonderful to see

The caterpillars fall off from the tree,

As fast as drops of rain, when with a crook

For Acorns or Apples the tree is shook."
-Columella, C. 60 B.C.

As a social activity, agricultural pest control involves
the ability to control the competitive forces of disease and
pe§tilence in order to provide adequate supplies of biological
rawv materials, to insure that the burden of the remaining losses
is shared in an equitable manner, and that the means of control
does not jeopardize other values. These considerations involve
a far-reaching complex of biological, technical, social, economic,
and political values. Ve shall be mindful of these broader
questions as we proceed with a partial analysis. Our immediate
focus will be on the economic considerations, as opposed to the
biological, political, technical, and social.

We may distinguish indirect control, a strategic longer-
range approach, from direct control, a more immediate set of

methods.15 Indirect controls include nutritional--alteration of

the host, climatological--disturbance of physical factors, and

1
5A.D. Voute. Cultural Control of Forest Insects. 5th

World Forestry Congress. GP/165/II1/C 15 pp. 1960.
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biological--parasites, .predators, diseases. Direct controls
may be classified as (l) antibiosis--killing of pests or
reducing their viability, (2) exclusion--preventing establish-
ment by barriers or legislative quarantines, and (3) avoidance--
removal of the material to be attacked.

The programs with which we will déal are concerned
almost exclusively with antibiosis--the direct destruction of
pests, although the other methods may often constitute an
alternative.

Although certain pests have been eradicated or temporarily
el;minated from the U.S. (e.g. Mediterranean fruit fly) these are
exéeptions. Relative to the magnitude and complexity of the
biological phenomena involved, these accomplishments represent
only a hopeful beginning. As improved technology provides oppor-
tunities for eradication, new alternatives will become available.
In the meantime, the typical problem is deciding upon the appropriate

extent of control. Nor does this bar us from examining many programs

wvhich are labeled as eradication since in most cases this is a
long range goal, rather than an immediate objective.
What degree of control ought we to have? Who shall bear
the costs of its establishment? How will it effect the distribution
of losses? Our objective is to find at least partial answers to |

these questions.
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We have little inforﬁation on the extent of control
practices in agriculture. The rapid expansion of chemical
contréis since World VWar II gives us an indirect means of
measuring the extent of control activities. Approximate
figures on the total production of pesticide chemicals are
available, but data on the application of the chemicals is
fragmentary and incomplete.l6

The use of peéticides has been growing rapidly. For
example, from 1952 to 1958 the extent of spraying and dusting
on farms expanded from 60 to 96 million acres.l7 Expenditures
er all pesticide uses in'the United States in 1965 were about
$f.2 billion.18 As shown in the following table,l9 they were

purchased by consumers for household and for lawn and garden

use, by institutions, and by agriculture.

Billions
of

- Dollars

Agricultural production 0.6
Households 0.2
Lawn and garden 0.2
Institutions 0.2
Total expenditure 1.2

16

The U.S. Tariff Commission collects data on total production,
but there is little quantitative information available on where
chemicals are being used or by whom on a total basis.

l'-(Economic Research Service. Extent of Spraying and Dusting
on Farms, 1958 - with Comparisons. Statistical Bulletin 31% (1962).

18Agricultural Stabilization and Conservation Service. The

Pesticide Situation.

l9Unpublished estimates provided to the author by the Economic
Research Service.
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Agricultural uses were about oné-half of domestic
pesticide shipments or about $600 million. Based on a survey
conducted in 196L, sbout 94 percent of all farmers used.pesti—
cides--85 percent for crops, 1l percent for livestock and poultry
and 4 percent for other uses.20

Residential and institﬁtional users consumed nearly
$600 million of pesticides. Consumer purchases for the
residential market were two-thirds of the total, about equally
divided between houseﬁold formulations and lawn and garden uses.
Public utilities, federal, state, and local governments, and
various institutions and agencies consumed over $150 million of
pesticides. Approximately $50 million, 5 percent of the total
" pesticide expenditures, was purchased by federal agencies.

2 Cotton farmers use more pesticides than any other type
of farm. These farmers spent $86 million on pesticides in 196L.
A survey of practices in 15 cotton-growing areas showed that
four-fifths of the cotton acreage was treated with insecticides
one or more times. The cost of insecticides in some areas
exceeded the costs of fertilizer. (Overall weighted averages:

2
Insecticides $6.56/acre; Fertilizer $9.22/acre.) 1

20paul Andrilenas, Theodore Eichers, and Austin Fox.
Farmers Expenditures for Pesticides in 196L4. USDA ERS
Agricultural Economics. Report No. 106, 1967.

21y.s. Langsford. Extent and Cost of Using Chemicals
in Cotton Production, Selected Areas, 196l. USDA ERS. 155 (1964) .
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Large scale coilective action against pests has been
made possible by technological advances, particularly improved
chemical controls. Levels of control which were not economically
feasible in the past are now within reach and production costs
have decreased while product quality has increased. New
standards of cleanliness and freedom from blemish have been
made possible.

The advanéing state of the art has called for new
institutional arrangements to provide collective action on a
brcad scale. Collective action becomes particularly necessary
when a pest might builld up in one area and then move on to
threaten another--the interests of one producer become closely
allied with the interests of all.

Protection against pests 1s samewhat analogous
to forest fire protection wherein the individual land owner
cannot bé expected to deal with the phenomena independently,
but must rely on community or collective\action.

The Federal Government assumes the responsibility of
establishing barriers to the entrance of foreign pests. The
performance of quarantine inspection, closely associlated with
customs inspection, is based on the principle that the Federal
Government has the responsibility to exclude pesis of foreign
origin.

Some observers reason that if an exotic pest does get into
the country, it becomes exclusively a Federal responsibility to
slcw down its rate of spread, keep it under control, or develop

means of eradication.
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PUBLIC CONTROVERSY
"you can kill a sheep with incantations provided

you put sufficient arsenic in them."

Voltaire

The chronic public issue on pesticides, recently
sharpened by Miss Carson's polemic "silent Spring," is not a
question of major alternatives, i.e., "pests or pesticides."22
It involves the control of pesticide use, and the knowledge of
non-target effects. The issue often confuses an argument over
the values of non-target organisms with scieniific Jjudgments
on effects.

There is no scientific evidence to support claims of
dgmage to human health from food residues under present farm
ﬁ%oduction practices. Such damage may exist, of course, resulting
from chrsnic low-level effects. As of 1967, however, it has not
been possible to disprove the null hypothesis that there is no
evidence of damage.

Operational hazards, as distinguished from residue or

food hazards, have not increased significantly. Mortality

22yiss Carson's book is reviewed by I.L. Baldwin in Science
137: 1042, 1962 who says, in part: "Rechel Carson dramatizes in
an effective fashion the losses that society has suffered from its
ucse of new pesticides. . . . The suthor has made an exhaustive
study of the facts bearing on the problem. It is not, however, a
judicial review or a balancing of the gains and losses; rather, it
is the prosecuting attorney's impassioned plea for action against
the use of these new materials which have received such widespread
acceptance, acceptance accorded because of the obvious benefits
that their use has conferred. . . Y
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associated with acute poisonings has shown a slow and steady
decline since World War II and there has been no change
associated with the increased use of pesticides.23

Unfortunately, those who place a high value on some of
the organisms which receive the side effects of present pesti-
cide uses are equipped with meagre quentitative evidence of the
impacts. It would pe difficult enough to calculate the values
at stake in the absence of a pricing system, but when, in
addition, the physical losses are unknown, the issues soon
become polemical.

The issue is complex and public misunderstanding is
not surprising. For example, much is said of toxicity without
appreciating the relative nature of the term. Since toxicity is
only the capacity to produce injury, and is completely dependent
onn the- details of proposed use, it must be coupled with the
concept of hazard to be truly use:t‘ul.a)+

So far, the public policy discussion seems to have

accomplished little except to undermine public confidence. We

2
3W.J. Hayes, Jr. "Accidental Poisonings" Archives of

Environmentsl Health.9 (1964) 621. In his summary of the NAS-
NRC Symposium on Pest Control, Dr. E.F. Knipling says, in part:
"pocidental deaths due to pesticides have remained remarkably
stable for many years and the death rate did not increase sub-
stentially after the introduction of the wide variety of new
organic pesticides." E.F. Knipling. "New Horizons and the Out-
1look for Pest Control" in Scientific Aspects of Pest Control.
NAS-NRC Publication 1402 (1966).

: 21‘L(.‘xeorge C. Decker. "Pros and Cons of pests, pest control,
and pesticides." World Review of FPest Control. 1 (1962) 6-18.
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may yet Dbenefit if some of the energy is directed toward providing
us with an alert scientific community dedicated to expanding our

xnowledge of chemical and biological interrelationships and

2
informing the public of their findings. 2

The present situation has been summarized by Gosselin26:

"Jever before has a society produced so many biologi-
cally active chemicals and integrated them so fully
into its economy and its culture. The services for
which we are indebted to the economic poisons are
many and undeniable. The control of arthropod-borne
disease is an example of one such achievement. The
pesticides have also demonstrated their capaclty to
improve human nutrition by contributing significantly
to a rise in agricultural productivity. On the debit
side of the ledger is the capacity of many of these
substances to produce severe intoxication in man.
Accidental poisonings have and probably will continue
to occur, but in this country the incidence of severe
toxic insults is not alarming even among those engaged
in such relatively hazardous occupations as farming.
The threat of chronic injury from cumulative exposure
has been materially reduced by legislation which
prohibits pesticides residues on agricultural comodi-
.ties in excess of conservatively prescribed limits.
Any remaining risk of chronic poisonings is renote

and justified by all the benefits that society derives
from the use of these materials. The safety issue can
never be settled by polemics or fiat. In the ultimate
analysis the good health of our farmers and the whole-
someness of our food supply can be guaranteed only by
a sclentific community that stays alert."

25'I.‘he following are the key public policy documents in the
recent debate: PSAC. Use of Pesticides. The Wnite House. 1963;
PSAC. Restoring the Quality of Our Fnvironment. The White House
1565; NAS-NRC. Scientific Aspects of Pest Control. Publication
1402. 1966; U.S. Congress. senate. Interagency Coordination in
Environmental Hazards (Pesticides) . 1965-66; U.S. Congress. House.
Effects, Uses, Control and Research of Agricultural Pesticides. 1965.

26R.E. Cosselin. "Economic Poisons in Relation to Man's

Health," Journsl of Chronic Diseases. 9 (1959) 169.
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The public controversy oOver the use of chemicals for
pest control in agricultural production is & conflict of
values. Farmers, agricultural suppliers and consumers are all
interested in a larger supply of better quality food at lower
prices. Conservationists, hunters, fishermen, and consumers
are primarily concerned with the.impact of the use of these
chemicals on non-target organisms and their presence in foods.

There are a number of forces at work within the frame-
work of this issue. The order in which these forces are listed
does not imply any priority or relative importance.

1. Pest control technology: The biological facts

about the total environmental impact are inade-~
guate and will probably continue to lag behind
the knowledge of the impact of chemicals on
targets. New control methods are being derived
together with more sophisticated combinations
of known methods.

2. Politicians' aims: To the extent that the issue

arouses public fear, & political opportunity
exists for the emergence of "a shining white
knight" as a public protector.

3. Public view: This is a complex issue which can
be over-simplified and dramatized by the press,
creating unsophisticated public viewpoints and

demands .
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4. Buresucratic jurisdiction: Three major depart-

. ments (Agriculture; Health, Education and Welfare;
and Interior) have been assigned statutory responsi-
pilities which overlap. Result: bureaucratic
conflict and an organizational power struggle.

5. Producer's dilemmas- Agricultural producers are

being caught between conflicting agency directives
and may need recourse to the courts for settlement.

6. Conservationists crusade: The "ack-to-nature"

interest groups seek to solve the problem by
banning or restricting chemical use. The impact
on food supplies is not their direct concern.

T. Industrial interest: The chemical industry has

a substantial financial interest in the use of
their products by farmers and consumers.

8. ILegal questions: In addition to the problem of

overlapping authorities there are questions of
interpretation and adequacy of existing statutes.

9. Agency-clientele relations: Each of the Federal

agencies involved has traditional clientele groups
which influences its behavior.
Tor analytical purposes we can consolidate this variety of
forces into two predominant groups --the "agriculturists"” and the

"naturalists".



-29-

The "agriculturists" point of view has Malthusian roots
and can be characterized as believing that we must expand the
supply of food and fiber else we shall be overcome by malnutri-
tion and poverty. It regards the present excess capacity of
agriculture in the United States as a temporary imbalance.
Included in this group are most of the farmers; the farm supply
industry, including the manufacturers of pesticide chemicals; a
number of Congressmen and Senators from farm States; the Depart-
ment of Agriculture; the Colleges of Agriculture, the Experiment
Stetions and Extension Services at the Land-Grant Colleges in
each of the States; and many powerful interest groups, such &as
the Farm Bureau, the Farmer's Union, the National Grange, etc.

The "naturalists"”, who found their champion in Rachel Carson,
share a more or less Schweitzerian ethic which may be stated as
a concerh for and a sense of responsibility to the natural environ-
ment. At its extreme, this point of view may suggest that nothing
be done to interfere with the balance of\nature, but the modal
position of the group is to try to achieve harmony with nature
and prevent unnecessary damage and interference not caly to protect
neture but to enrich men's lives. They focus upon 'amenities”rather
than commodities. Recognizing that we have an abundance of agri-
cultural products, this group would curb production practices w ich
appear to be damaging to the environment. The principal spokesnen
are garden clubs, organic gardeners, ard the wildlife socleties;
a number of Congressmen and Senators from urban States; the Depart-
ment of the Interior; and some portions of the meaical and health

community.
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We might treat these opposing points of view diagrammatically
as & bargaining situation in welfare economies. Suppose that the
agriculturists have a preference map as illustrated in Figure 2A.
The set of indifference curves (Al, Ap, A3) express the preference
of the group between commodities and"amenities."* At point Py, the
agriculturists are satisfied with the relative amounts of commodi-
ties (quantity OX) and"amenitied' (quantity OY). They would also
be satisfied with any other mix of commodities and 'amenities”as
expressed by all of the points composing the indifference curve
labeied Ap. TFor example, at point P, they would be satisfied
with additional commodities {(quantity OX®) and fewer "smenities"
(quantity 0Y'). They are willing to substitute commodities
and 'amenities" for one another at some rate. Hence the slope of
the indifference curve expresses the marginal rate of substitu-
tion between commodities and "amenities" for the group.

The relationship is relatively "flat'", expressing the
opinion of the group that commodities are relatively more dear

than 'amenities."

It is non-linear since the relative preference
of tne group for commodities over'amenities' changes as the mix
changes, i.e., there is not perfect substitutab;lity throughout
the range.

The agriculturists would be better off if they could move
from any point on curve Ap to any point cn curve A3, e.g. point
P

3 since they would have a greater combined total of commodities

and 'amenities."

*¥The term "amenities" is being used to describe a set of
natural resources whose condition is such as to inspire a feeling
of pleasantness or attractiveness.
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FIGURE 2
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The naturalists viewpoint is expressed in a similar
preference map, Figure 2B. Note that these indifference curves
are relatively "steep" since this group tends to favor'hmenities"
relatively more than commodities. The group considers itselfl
equally well off at any of the points (e.g. Pu, PS) lying on the
curve ﬁg, but would, of course, prefer any of the positions on
curve N3 (e.g. Pg) .

The bargaining model, Figure 2C, is formed by tipping
and rotating the naturalists preference map, Figure 2B, so as
to superimpose it upon the agriculturists preference map, Figure
2A. Suppose that the agriculturists contend that they would like
to be at position P; with OX commodities and OY 'amenities.’ We
know that they would be equally well satisfied to be at any point
of curve Ay, for example Pp. The naturalists are contending for
the mix at Ph’ but we know that they would be equally well
satisfiea at any point on line N, for example P, . Thus Py, the
point of tangency, becomes the compromiss position where we
actually find ourselves.

But what sbout the demands of the agriculturists to
increase total welfare by providing more 'Bmenities”and a great
deal more commodities, a position on curve A3, for example P3?
Such a move cannot be made without decreasing the welfare of the
neturalists who would have to accept a smaller mix of commodities
and Smenities." Conversely, a move by the naturalists tc position
P6 on their higher indifference curve N3 would adversely}affect
the welfare of the agriculturists. Thus we have a contact line

running in both directions from point Pl' Any move along this

line will benefit one group at the expense of the other.
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Does this really describe the conflict situation in which
we Tind ourselves? In its essential elements, I believe that 1t
does. However, there are factors exogenous to the model which
will allow us to increase the total welfare of both groups. For
one thing preferences, i.e., values, are changing over time. One
of the products of the interactidn between the groups can be &
modification of the views of each. This means that the preference
maps are being altered as the issue continues. Another major
factor is increasing efficiency and more precise c;ntrol over
the side effects of agricultural production. Fortunately, this
is proceeding at a rapid pace and will enable us to have more

" menities" and more commodities simultaneously.




CHAPTER 3. FEDERAL PROGRAMS

Federal programs for pest control are primarily
concerned with the prevention of losses. The benefits of
these programs consist of the avoidance of loss and thus a
reduction in the cost of production for a particular firm.

Most of the programs have been underway for a con-.
siderable span of time. The Gypsy Moth program, for example,
originated in 190T7. |

Some of the programs appear to have unrealistic goa1527,
put such goals may have been established because of strategic
and political considerations. The goal may be stated as
"eradication"” even when we lknow that present technology provides
little hope for complete elimination; because ve don't have the
bioioglcal knowledge, the resource requirement is unreasonably
high, or the extent of thé operations requirei migﬁt unduly
disrupt production or distribution patterns.

Tne technical and economic feasibility of reducing losses
from a particular pest assumes different proportioné when a
government program is undertaken, since economies ol scale may
result. e can recognize these aspects of feasibility:

1. Technologicel.

o, Economic - econcmies of scale with a large operation.

27President's Science Advisory Committee. Tae Use of
Pesticides. 1963.

-3h-
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3. Legal - authority for quarantines 1is restricted to
the States, except for international quarantines
which are a Federal responsibility.

L, Administra££ve.

Fach of these factors will influence whether or not action
is taKen on a pest, and by whom--Federal, State, or local govern-
ments or an individual farmer.

*  The Agricultural Research Service administers 21 programs
in plant pest control, each of them dealing with a particular
agent (insect;nematode or disease) capable of causing significant
losses during production. Table 3 contains a listing of these
programs classified by agent. The reduction or elimination of
losses may provide immedicte benefits to farmers by lowering
production costs and ultimate benefits to consumers through
improved product quality and lower prices.

Comparative evaluation of the programs within this group
is difficult because of their diversity.

The following ten points will be used to illustrate that
diversity:

1. Typé of pest—-‘

Includes insects, nematcdes, anG plant diseases
(see Tadble 3).

2. Origin--
Some are native (grasshopper), while others have

been imported (Gypsy Mpoth) .



ARS PLANT PEST CONTROL PROGRAMS BY AGENT

THSECTS
Boll weevil Japanese beetle
Cereal leaf beetle - . Khapra beetle

Citrus blackfly and Mexican fruit fly Mediterranean fruit fly

European chafer | Pink bollworm

Gfasshopper and Mormon cricket. Southern green stinkbug

Gypsy Moth Sweetpotato weevil

Inported fire ant Whitg-fringed beetle
NEMATODES

Burrowigg nematode Golden nematode

Soybean cyst nematode

DISEASES
Barberry (wheat rust) Phony peach and peach mosaic

Hoja blanca Witchweed
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Specificity--
Ranges from those confined to a particular crocp
species (soybean cyst nematode) to those attacking

a wide range of plant life (grasshopper).

Rate of spread--

Varies from the relatively stable pests which
depend primarily upon transportation by man
(witchweed) to the rapid spread of flying
insects (Mediterranean fruit fly).

Extent of damage--

Some of the pests are primarily a nuisance (fire
ant), whereas others can be responsible'for
catastrophic losses (grasshopper) .

Geographic distribution--

Certain pests are restricted to only a few
ccunties (golaen nenmatode), while others can
pe found in almost every part of the nation
(Barberry) .

Charzacter of pgeogranhic area--

Some are found in metronolitan arecas or thelr
environs (Mediterranean fruit fly), or ia
storage facilities (Khapra beetle), while

others are on the open prailrie (grasshopper).
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8. Duration of the program--

Certain programs have been in continuous
operation for more than 50 years, while
others have been crash efforts of k or 5
years' duration.

9. Program objective--

Program objectives range from immediate
and complete eradication (Mediterranean
fruit fly) to learning to live with a
pest and slowing its rate of spread

(Japanese beetle) .

More than $1 billion had been expended in control and
eradication progrems through fiscal year 1964. Approximately
one-half of the funds were provided by the Federal Government
end the remainder came from State and local governments and
from private sources. An estimate of the present rate of expendi-
tures in the various programs is provided in Table 4 which shows

28

fiscal year 1964 obligations. As the number of programs increases

28one term “"oblization" refers to e commitment mzde to pay
out money. Opliigations are incvrred when perscnnel are erployed,
loan agreements are approvel, and when contracts for equipment or
construction are nade. They are authorized by the obligational
authority granted by the Congress ané precede expenditures. Experndi-
Lures generally consist of checks issued and cash paid. In these
programs obligations are customarily used as a measure of program
activity. They will differ very little from expenditures. rederal
obligations are cited for a fiscal year, i.e. Tiscal year 196k
includes the period July 1, 1963 through June 30, 196k4.
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TABLE 4

ARS PLANT PEST CONTROL PROGRAMS RANKED BY OBLIGATIONS

Federal Obligations
Program Fiscal Year 196k
($ in thousands)

Witchweed 2,838
Imported fire ant - 2,kk6
Pink bollworm : ' 1,749
Grasshopper 1,168
Gypsy Moth 1,069
Japanese beetle 1,069
White-fringed beetle 933
Barberry . : 785
Khapra beetle 600
Soybean cyst nematode LeT
Citrus blackfly and Mexican fruit fly L3
Burrowing nematode L7
Cereal leaf beetle ’ | 408
Golden nematode 308
Sweetpotato weevil 271
Boll weevil 201
Phony peach and peach mosaic 167
Mediterranean fruit fly 150
European chafer 145
HoJja Blanca ‘ 21
Southern Green Stink Bug 18

TOTAL | 15,683
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and improved technology makes possible effective collective
action against still more pests, improved methods of choosing
among alternative programs becomes increasingly valuable in
the interests of Government economy and efficiency. As McKean
has pointed out,29 this particuiar'set of programs is readily
adaptable to the modern techniques of operations research in

which marginal analysis is the core concept.

29Roland M. McKean. Efficiency in Government Through
Systems Analysis. John Wiley and Sons. New York 1958.
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SHIFIS IN OBJECTIVES

Public programs for agricultural pest control began with
the action of the Massachusetts Legislature in 1890, providing
funds to eradicate the Gypsy moth, introduced accidentally 21
years earlier. By 1905 the moth had spread to three of the
neighboring States and in 1906 thg Congress voted aid to all of
the infested States.3o

The  Cooperative Gypsy Moth program began in 1907, and by
1915 the concept of Federal participation with States and
producers was well accepted. Within a few years other programs
aimed at eradicating foreign invaders were started: Citrus canker
(1915); White pine blister rust (1916); Pink bollworm (1917); Bar-
berry eradication (1918); European“corn borer (1919); and Japanese
beetle (1920).

By 1930, all of these programs were still short of their
announced objective of eradication, but it was evident that there
was value in preventing the spread of foreign invaders even though
complete eradication was not achieved. The eradication of the
Mediterranean fruit fly did underscore the fact that under the

right conditions eradication was possible.

3%111iam L. Brown, Jr., "Mass Insect Control Programs:
Four Case Histories", Psyche. 68 (1961) 75-111. Brown's essay
deals with the Gypsy moth, the imported fire ant, the Mediterranean
fruit fly, and the screwworm.
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By 1935 a completely new kind of objective was firmly
established--the control of an endenic pest to reduce income
losses to farmers. The‘catastrophic grasshopper attacks on the
Plains during the drought of the late twenties and early thirties,
coupled with the low farm incomes of the depression, spawned &
Federal-State-Producer program dedicated to control of this
endemic pest as a means of reducing income losses. This program
continues to operate as a joint effort to restrict losses. Programs
for the control of citrus blackfly and dutch elm disease were also
begun at this time.

By 1950 the Japanese beetle was spreading steadily west-
ward and even the Gypsy moth had extended its range. The first
program against a nematode--a pest -against which the prevention
of spread promised to be extremely difficult--was inaugurated in
l9h6. These facts suggest that it was then recognized that evenl
slowing the spread of a foreign invader might be a worthy objective.
Two more nematode programs were added in 1955, and 1956, and the‘
Japanese beetle and the Gypsy moth continued to spread.

The first major advence in pest céntrol technology in the
1940's brought the chlorinated hydrocarbons into widespread use
and increased the efficlency of insect control programs enormously.
In addition, it encouraged an optimiétic outlook which permitted the
continuation into the 50's of progréms which had long since failed

to achieve thelr bbjectives. But just as the successful eradication
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of Medfly in 1931 encouraged the continuation of programs in the
30's, a repeat performance in 1958 encouraged a trial of the
second major technical‘advance of the century--the sterile male
technique on the screwworm fly.Bl As it happened, this program
was aimed primarily at Florida where two successive Medfly
eradications had ocecurred. The program was an unqualified success--
completely eradicating the insect from the Southeastern U.S. It
has mqved on to the Southwest where similar success now appears
certain. Thus at the beginning of the 60's still another
‘objective was accepted as a valid public policy--eradication of
an endemic pest.

This experience would appear to demonstrate that in the
area of agricultural pest control, public:policy has responded to
technological change and to actions of benefit to agricultural
producers. Table 5 summarizes the historical experience with éést

control objectives.

3lThe development of this technique by Knipling and Bushland
of the Department of Agriculture is well documented in the literature
and will not be repeated here. See for example, E.F. Knipling "A
New Era in Pest Control: The Sterility Principle." Agricultural
Science Review Vol. 1 (1963). 2-12. ' Even more significant than the
development of the technique for this particular insect is the new
concept of pest control upon which it is based.
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CHAPTER 4 OPTIMUM ALLOCATION MODELS

The consideration of what is optimum and the process of
evaluating an exiéting phenomena to determine how it may compare
with a normative set of values must begin by defining the universe.
Up until now we have been describing the programs with which we
are concerned in a rather general way. We shall now define more
explicitly the universe of our concern and then consider some
conceptual frameworks which may be useful in an evaluation.

We shall begin by defining some of the considerations with
which we are not concerned as a means of focusing on our universe.

We are not concerned with the total relationship between
the public and private sectors. Nor are we considering the
guestion of the appropriate roles of Federal versus other govern-
mental units. This study focuses on the expenditure side--we shall
not be concerned with the relationship between taxes and expendi-
tures. We shall also take as given the distribution among major
Federal functions and shall not concern ourselves with the relative
shares of, say, agriculture versus defense. We are directly
céncerned only with evaluating the allocation of expenditures
within the category of disease end pest control as a part of the
broader activity of crop prdtection.

Figure 3 illustrates diagrammatically the levels of
optimization.

Qur separati;n is, of course, not clean. We are
primarily interested in optimizing at level 7. We shall, of

course, be somewhat concerned with level 6 where the total

-h5-



L6

TIATT

[ @m@aﬁ Mw&mmz_ E@ [oTasod dor

T3uTjueIsl

1

|

g s et 3, e L

?onpnoo 1594 R mmmmmM@

]

R

L2

- b& - e
019093013 monnw ) _mpaomoﬁm worhm_ mmmmm
e Fu

| R — e
nmﬂww ﬂmmspﬁSQHum< mwmﬁmmm<_wmampoha .wmmmwhmm_
T e
MmmHSPH@zommm_ Mmmxmﬁu
1 o T
Texapad 180071 B wpmme

HHOpomm 91BATI] |

J

e =t

I

ﬂmO;Jmm oﬁﬁnvﬂp

TOT382zTWT3d0 JO ST2AST

¢ TINOId

TIATT



-47-

allocation is arrived at for the entire set of programs. Indeed,
our analysis of decision at level T must inevitably reflect the
constraints imposed from each of the "higher" levels. For example,
there are certain égreed-upon Jurisdictional relationships between
the Federal Government and other elements of the public sector at
level 2 which determine what areas of pest control activity are-
appropriate for the Federal Government and thereby constrain the
allocation at level T.

In addition, the public and private sectors are interwined
in many ingenuous ways. While-a separation may be useful fof
analytical purposes, it is important to remember that there is
concert in the performance.

Lastly, we shall assume that the private sector provides
the background against which we wiil'measure the efficiency of
public sector activity. Not in the belief that there is any
inherent superiority in private sector performance but only
because this is the traditional approach, offering ready-made

theoretical tools for our use.
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IS THERE AN OPTIMUM?

What is meant by an optimum allocation of funds among the
elements described at any of the levels diagrammed above? What
is best? Do we have a normative prescription to tell us how we
should divide our society between the public and private sectors
(level 1)? Of course not. Do we have any better basis, then, for.
deciding the best allocation between grasshopper and Japanese
beetle control (level T)? Perhaps. At least we have six "higher"
levels to provide constraints and guidance.3h ‘

Thus a decision to eradicate Gypsy Moth or Mediterranean
fruit fly will not only raise expenditures for the Departmént of
Sgriculture but may ﬁe formulated in such a way as to increase the
Federal share of public sector activity and may even enlarge the
relative activity of the public sector itself. On the other hand,
a decision to decrease oﬁerall Federal activity may curtail or
eliminate a particular pest control program.

There is an explicit attempt to rationalize a set of
program levels in the process of budgeting. Is the budget for
these programs an optimal budget? If this y%ar's budget is not

optimal, was last year's? Is there some span of years over which

34

We must not assume, however, that allocation decisions
rove ‘Hownward" sequentially from level 1 to level 7. In fact,
decisions may be made at one or more levels simultaneously and
communicated to other levels in an irregular pattern.
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to consider optimality? What’criteria are there for determin;ng
whether a budget is optimal ex-ante or ex-post?
One possibility is to assume that the optimum is what

the executed budget is--that our institutions and our process are
organized to express the will of the people and to give the body
politic what it desires (or deservest).

But, we can be more sophisticated and explore what
economics and political science may have to offer which is
relevant. In Chapier 6 we shall outiine the perfbrmance of the

process itself.

2
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ECONOMIC OPTIMUM

When economics is defined to be the study of value, there
is nothing whicﬁ 1imits the marginal concept to the private sector
or the market economy.s‘5 The marginal theory developed in
cconomics to describe the optimum condition of a market economy
can provide a useful approach to our problem.

We will begin by'examining how an individual farmer might
optimize his pest control expenditures in a farm firm in a
market economy where his problem is simply to maximize profits.

Next we will examine the aggregate effects of a number of
farm firms operating in a market economy where the impaﬁt of
aggregate decisions on pest control will influence supply-demand
relationships.

Public programs are aimed at a particular pest and had
their beginnings in an attempt to prevent catastrophic losses to
farmers as a group--to prevent the economic disaster of grasshopper
depredations which effected whole States in the 1930's. Over time,
the objectives of these programs have been shifted to the idea of

collective action as new technologies have made such action

rossible (e.g., screwworm).

351t should be noted that "private sector" and "market
economy' are not synonymous terms. Many components of the public
sector operate as indistinguishable parts of the market economy
and behave as though they were operated by private entrepreneurs.
Conversely, the private sector contains forms of enterprise which
are so constrained as to behave like public activities. These
exceptions to the norm ijllustrate the rich diversity of a mixed
society.
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We can hypothesize the existence of a "protection supply
function'--a probabilistic re§§onse curve to expenditure inputs
vhose shape is altered over time by teéhnological change. This
will assist in finding society's least cést c;mbination or
economic balance point--vhere private losses and joint publici
private costs are minimized. |

The concept of the m&rgina% effigiency.oflcapital can
encompass all considerations provided we define returns correctly.
Our prcblem of defining returns is complicated by changes in public
values. Pest control illustrates this change nicely. "Other
values” (non-agricultural) have become an important part of the
public controversy. The damaging spillover effects from "erude
and inefficient control techniques! together with changing public

6
values3 and food supply taken for granted have all contributed

to the public controversy.

36John K. Galbraith. "Economics and the Quality of Life."
Sciznce. Vol. 1k5. (196k4) 117-123.



_32_

THE FARM FIRM

In the case of & single farm, the traditional "theory of

the firm" in economics provides a theoretical explanation of how

37

much pest control will be utilized. Ordish™ has dealt with the

' 8
concepts and the calculetions involved. In addition, Hillebrandt™ ,

has surveyed the behavior of farmers in the South of England with
regard to how far they indulge in pest control. The author was
unable to find any evidence of similar analysis for U. S.

L0

conditions.

In an individuel farm firm costs will increase as a function

of the amount of treatment that is performed. Benefits will also
increase as treatment is expanded. Let us suppose that all other
inputs to crop production are held.fixed including acreage. The

curves in Figure 4 illustrate how we may hypothesize that costs

and benefits vary with the amount of pesticide treatment.

37George Ordish. "Economics and Pest Control". World
Review of Pest Control. I (1962) 30-38.

38Patricia M. Hillebrandt. "The Economics of the use of
Selective Weedkillers". Farm Economist. 9 (1959) 209.

39patricia M. Hillebrandt. “Farmer's Reasons for Using
Weedkillers". World Review of Pest Comtrol. I (1962) 18-2k.

oEconomic research related to pesticides is Jjust
beginning in the United States. See: Austin S. Fox and
Paul Andrilenas. "Economic Research of Pesticide Use in
Agriculture”. Talk presented at the Weed Society of America,
St. Louis, Missouri, February 8, 1966. '

39
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FIGURE &4
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At all treatments up to amount OA, the economic benefits
exceed the costs, at amount OA they are equal, and at amounts
greater than QA the costs will exceed the benefits.

There are economic benefits to the farmer by apﬁlying
treatment up to amount 04, and this corresponds to Ordish's
concept of the "maximum economic potential" (MEP). This is the
point at which the cost of pesticide application starts to out-
weigh the benefits of crops saved or increased. Is this, therefore,
the extent of treatment to be undertaken by a éroducer? No. DNot
if he seeks to economize in the use §f resources, i.e., obtain
maximum returns from his investmenv.

The optimum econcmic potential is really obtained by
treatments in the amount OB. Here total costs énd total benefits
are the greatest distance apart. This is also the point where
marginal cost and marginal benefits are equal. Beyond treatment
OB the producer receives less than a dollar of return for each
additional dollar of cost which he incurs.

No rational calculating operator would go bpeyond treat-
ments in the amount OB. Treatment OA may be the desired level
if you seek to maximize output (or the sale of pesficides) but
treatment OB will be the desired level if you seek the maximum
economic potential in the employment of resources. That is,
maximum return on the investment.

It should be noted that a farmer's alternatives are

usually discrete rather than continuous, and may even consist



simply of a yes or no decision to spray. In addition, Hillebrandt's
study shows that although most farmers aim to maximize profits,
their performance falls short because of inertia, prejudice, and

inadequate knowledge.
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THS PRODUCER GROUP

As Ordish points out, as the individual growers adopt
greater crop protection in an effort to optimize, total production
will expand. If the rate of this expansion exceeds the growth of
demand, then the expanded supply is likely to reduce price given
the relative inelasticity of agricultural products. Thus, the
grower ultimately reduces his own margins and may weaken his
profit position. A campaign of crop protection in a commodity
with inelestic demand will result in lower returns to farmers
unless the area grown is reduced (i.e., total production is not
allowed to increase). This phenomena can be illugtrated in the
traditional supply and demend framework as shown in Figure 5.

In Figure 5 let us assume that Dl.?epresents the demand for a
particular agricultural product, Sl the available supply and Pl
the existing price. If we are able to achieve a greater degree

of pest coatrol, then the supply of production can be expanded,
shifting the supply curve to the right, to position 82. If
demand remains the same, then price will fall to P2; or if demand
expands sufficiently, to position D2, then price may remain the
same, P3. Note that if there is an increase in demand to position
Do without a corresponding increase in supply, then price will
rise to Pj.

From this model we conclude that an expansion 1in the use

of pest control technology, at a rate exceeding the growth of
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FIGURE 5

The Producer Group
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demand, will produce a lower price for the commodity; br it
demand expends relatively more rapidly than supply, a higher
price will result. |

A substantial move in either direction is of consequence
since there are public policy commitments to farm income stabiliza-
tion as well as to the control of inflation.

Note that although the behafior of the individual producer
depends upon the marginal analysis for his own unit, the organized
producer group would not want to expand production faster than
demand, recognizing that if they do so it may lead to a fall in
price. Perhaps this explains why an organized commodity group
will press for collective action on an introduced pest while
preferring to handle an establishgd pest on an individual producer
basis. An individual operator dealing with an established pest
has the opportunity for a larger profit than his neighbor through
superior entrepreneurship, that is, more precise calculation of
his marginal analysis of how much to spend on pesﬁ control. A
fall in price, howevér, is an advaantage to the consumer, processor,
or other purchases of agriculture products. A rationalization of
this inheren®t conflict will be achieved in a political bargaining

process to be discussed in a later chapler.



The origins of Federal agricultural pest control programs
were described in Chapter 3. Note that these programs were aimed
at a particular pest, whereas the above analysis applies to the
control of a complex of pesis upon a single commodity. Each of
the Federal programs has its individual history associated with
the characteristics of a particular insect, disease, nematode,
etec. There is no public program aimed et the systematic control
of all pest losses. For each program the impact of the pest has
been considered and a specific quantity of funds has been made
available for its control. In the course of these individual
decisions, a patieyn of change in objectives has developed.

In the course of development of pest control programs
over the last half century, the con;ept of an acceptable public
policy objective has continuously expanded until today there is
precedent for public participation in a variety of actions
against both exctic and endemic pests. As discussed in Chapter 3,
there is no apparent limit to the type of pest control programs
which may be authorizéd. This ieans that the question of how much
public money is used in the control of which pests is no‘longer
constrained by focus on a limited set of objectives and the
problem of allocation of resources has become more complex.

The extent of reallocation possibilities among programs

depends in part upon the existence of alternatives within a

particular program. We can readily nypothesize that any of these
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programs can be subject to analysis.to find society's least-cost
maximum benefit combination or economic balance point. This

could be defined as the point where private losses and joint
public-private costs are minimized and the greatest gain per total
input is realized.

The relationships are illustrated in Figure 6. The
distence A D represents the total potential crop production if
there were no losses to pests--complete protection. This
quantity is taken as given and all of the variables affecting
crop producticn are held constant. Then, an examination of the
pest population provides an estimate of the potential loss B D.
This relationship is very difficult to predict and has been
established for only a few pests and crops. (See Chapter 2) The
amount of loss actually realized C D, will be the potential loss
minus any savings achieved by protection action B C. The quantity
to be saved by protection B C is our point of focus. We wish to
know how many crop units it pays to save, or, conversely, by how
much potential loss ought to be reduced.

Note that the quantity of loss itself is not very
relevant. It is only & residual value. In recent years a great
deal of attention has been focused on trying to determine the
losses in agriculture. Such estimates tell us something aboﬁt
the total physical potential of present production techniques
assuming complete protection. But this is an irrelevant consildera-

tion, since it is very doubtful that complete protection or anything



Terquajod

Tenyoy

(uoty09301d aqo1dwo)) uoryonpoxd dox) TBTIUS30d

sSOT TBRIIUS30d

N
i

o m o e e -

<

0

\ y
\\u

[enyoy

T
owwmmv\
mw,xm\

. uotTq0990ad )
£q paneg: 40T109704d NOUITM 2 [QBTTBAY

8507

: . NOTIONACHd 40¥0 AVALOV

SSo pue uoT}o9301d JO s3deduo) suj

9 HINOTd

S DV S



approaching it will be econcrically feasible. The relevant focus
of attention is the economic calculation of how much of the
poténtial loss it pays to prevent. Such a calculation must be
based on basic physical informetion. This is the subject of

the following section.
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A PROTECTION SUPPLY FUNCTION

The number of crop units that should be saved depends
upon their value in re;ation to the costs of saving them. First,
we shall need to know how many crop units can be saved per doliar
of control expenditure.ul Such a relationship would constitute
a physical production function. Then, we shall have to establish
a revenue function to give ;; the value of those crop units that
have been saved.

The direct approach to determining a protection supply
Tunction would be to establish the number of additional crop
units associated with a scale of protection inputs. Under field
conditions this is very difficult to observe since crop production
is a joint product of a number of inputs. Controlled experiments
are needed in which the other variables can be held constant while
the amount of pest control is varied. -

The number of crop units saved is a function of the expendi-
tures for protection and the potential loss. Potential loss is
in turn dependent upon potential production, the extent of infesta-
tion and the intensity of infestation.

A time series approach would be to estimate actual losses
each year together with the amount of crop saved by protection

measures. By summing the values of actual crop losses and the

ulTechnically, the numbers we shall use represent obliga-

tions rather than expenditures (see footnote p. 34). We shall use
the more common term in this section.
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value saved by protection, we can arrive at the potential Ioés,

as discussed in the last section. We can then compute the per-
centage of the potential loés which was saved by protection in

each year. Then by assuming that expenditures for control are

the determining input, we shall have a protection supply function.
This function expresses the percentage of potential crop production
realized aé solely dependent upon control expenditures.

What would be the shape of such a function? Since some
quantity of the crop, say 25 percent of the potential, will be
available without any expenditure by the growers for protectionha,
the function will have a positive intercept on the Y axis (see
Figure T).

Many present day crop species have been bred for disease
and insect resistance as well as g%eater productivity. This
means that there is a built-in investment in crop protection.

Thus it is sometimes argued that we can have no modern commercial
production of crops without some expenditure for protection. In
this analysis, however, we are focusing on the direct expenditures
for protection during.the production process. We will treat as
parameters the genetic character of the plant as well as the

other influences on its growth and development, even though we
acknowledge that there are interactions between these parameters

and the pests.

42Many commercial crops will not be grown without some

protection, however, since no salable product would result.
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Positive action begins with an expenditure of $1 million
for protection - This action results in an increase in the
quantity of croP produced and the realization of a higher propor-
tion of the potentisl crop production. Thus, in our example, the
input of $1 million results in an increase in the proportion tha:t
the actual croP 1is of the potential crop from 25 to T5 percent,
an increase of 5O percentage points. The expenditure of $2 million
increases the proport&on of the potential from 75 to 90 percent,
an increase of 15 percentage points. A third dose which now
triples the £irst expenditure results in an increment of only
5 percentage points. Thus we have a declining marginal response,
as shown in the table below:

Marginal Return

Percentage of (Change in per-
Millions of dollars Potential Crop centage per unit
of eﬂenditures Production of expenditures)
o 25 --
1 5 50
2 90 15
3 95 _ .9

The number of units saved per dollar of protection expendi-~
ture decreases as the total quantity of expenditures increcases.
Therefore, the€ function expresses a steadily declining rate of
increase. We can regard the function as asymptotic to the 100 -
percent limit, on the assumption that complete protection is not

attainsble or dGesirable. It would be attained, of course, if the
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pest were eradicated. But, eradication is usually not technically
feasible--we have a long way to go in the development of pest
control pechnology. Even in those cases where we know how to
eradicate a pest, or to achieve almost complete protection, the
cost may be so high that we do not know how to reckon it, or the
biological side effects may be so deleterious that on balance
eradication is undesirable.

A value can be attached to the crop units saved. We neéd
a revenue function which establishes the value of the crop in
relation to its total supply. Since the demand for agricultural
products is relativeiy inelastic, we know that in a free market
this would not be a linear function--at some point the increase
in supply would have a depressing effect on price and the value per
unit of the crop saved would decliﬁé. Nevertheless, we shall assume
a linear revenue function, meaning that the units of the crop
saved by protection will be equal in value to the units available
without protection. To evaluate all the crop. units lost on thig
basis might be unreasonable, since these units would represent a
major addition to total supply. However, since we are concerned
only with a relatively narrow range of action at the margin, we
assume that the impacts on total supply will be relatively small.
In zddition there is substantial “stigkiness“ iniagricultural

prices due, in part, to the price support program.
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A CASE: GRASSHOPPER CONTROL

As discussed in Chapter 2, our information on losses is

very limited and even our data on use is rather primitive. In

L
the words of the Tukey report: 3

"Attempts to compare relative effectiveness and
costs of bioenvironmental and pesticide chemical
control programs in forestry and agriculture are
difficult because detailed and comparable statis-
tics are not generally available. Specifically,
detailed information on sales and uses of pesti-
cides and the costs of applying bioenvironmental
control measures have not been assembled regularly.
Moreover, there are relatively few satisfactory
statistics on the value of the crop saved.
Although there are many statistics that show the
presumed loss of the crop without control, or
the loss of the crop in spite of control, there
are almost no valid comparisons.” '

Ly
There are, however, fragments of data available. The

grasshopper program is the only oné for which a time series could
be located showing the values saved by control measures in relation
to loss éstimates. These data are shown in Table 6. Unfortunately,
the series is limited to the period 1937-47. Even this record is
incomplete, since not all states reported in each year. The data
have been adjusted, for purposes of the following analysis, by
estimating the missing state reports in order to.dbtain a more
consistent time series. Summing the values destroyed each year

and the values saved 5y control provides us with a figure for the

potential loss. -

u3PSAC Restoring the Quality of Our Environment. The White
House, November 1965. p. 267.

bipor examples of dollar estimates of losses (and gains)
see: G.J. Haeusller. Losses Caused by Insects. Yearbook of
Agriculture 1952 Insects USDA. PSAC op. cit. pp- 267-280.
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TABLE 6

Estimated Value of Crops Destroyed by Grasshoppers
and Saved by Control Mcasures, 1937-1047

Estimated Value of Crops
($ in millions)

Destroyed by Potential
Year Grasshoppers Saved by Control Loss
1937 $66.1 $102.8  $168.9.
1938 83.8 176.4 260.2
1939 48.8 128.5 177.3
1940 24 .3 Lk .9 ‘69.2
1941 23.8 35.6 59.4
1942 16.2 30.0 46.2
1943 15.9 7.3 | 23.2
19kk 4.3 T 23 37T
1945 2.7 29.7 2.k
1946 23.0 41.3 64.3
1947 22.6 50.5 : 3.1

Adapted from: Claude Wakelund. Effectiveness of Grasshopper
Control in the United States. ARS-dl-1, May
1955.




-T0-

In Table 7 is shown the percentage of the potential'value
which has been saved togecther with the expenditures on controi,
jincluding Federal and cooperator costs, for each year. For pur-
poses of simple graphic analysis, these estimates have been con-
verted to three-year moving averages. Plotting this relationship
graphically, as in Figure 8, produces a function that is similar
to our hypothetical figure. The degree of protection rises rapldly
for the first one million dollars, from an extrapolated protection
level of about 26 percent with no expenditures at all to a level
of about 52 percent.at an expenditure of one million dollars. The
second increment of a million dollars results in an additional 10
percent protection, while the third increment provides only‘an
additional 8 percent, as shown in the following table.

Marginal Return

Percentage of (Change in per-
Millions of dollars Potential Crop centage per unit
of expenditures - Production of expenditures)
0 26 -
1 .52 26
2 62 10
3 68 6
I 72 oo 4
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TABLE T

Comparison Between Values Saved and Expenditures
for Grasshopper Control

Percent of Potential Expenditures
Year Value Saved ($ in millions)
(3-year moving averages)
1938 67.0 $3.8
1939 68.2 - L.2
1940 65.6 3.1
1941 63.2 1.7
1942 52.2 . - 1.0
1943 | 52.9 1.2
194k ' 54.6 1.1
1945 65.5 1.9

1946 67.8 2.7



-T2~

FIGURE 8

The Protection Supply Function
in.Grasshopper Control -
Percent
Protection
100 .
80 -
j
i b
60 T
i ¥
®
/r
¢ rd
1 d
Id
: /
o 7
o
i/
o
y
!
20 -
i
|
O i 1 L b3
1l 2 3 L

Expenditures
(Millions of Dollars)



...73..

A more sophisticated analysis is not worthwhile, given
the weakness of our data. But this simple analysis does seem to
verify our assumed;}unctional relationship.

This analysis suggests that the amount Qf protection
supplied is subject to d;minishing returns. It is very high up
to about two million dollars. There 1s a real increase up to
about three million but béyond that the amount of protection
purchased per additional dollar of expenditure slackens rapidly. .
This does not mean that expenditures beyond three million do not
pay, it only suggests that expenditures in excess of this amount
should be carefully scrutinized. It may be that they are more
valuable elsewhere.

We may also presume that the protection supply function
will change over time as the result of new technology. In grass=
hopper control there is 1ittle doubt that the introduction of
aerial spraying of chlorinated hydrocarbons was more efficient
than the ground distribution of baits. Whether, in fact, this
raised the function significantly, producing greater protection
for a given expenditure, we were not able to show conclusively
with the data available.

To complete our model we must establish a revenue func-
tion. We can hypothesize that the value of the units saved =
depends upon the number of units saved, the units saved as a

percent of normal supply, and the elasticity of demand.
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If we assume that price is relatively constant and thus,
in effect, there is considerable dampening of the impact of
changes in supply and in the elasticity of demand then the value
of units saved is directly related to price and we can express
the total value added in direct relation to the number of units
saved. Diagramatically, this is shown in Figure 9 as function
OA or OB.

By reversing the axis of the protection sﬁpply function
of Figure 8, and placing it on the same graph, we can then deter-
mine the optimum point to which to carry expenditures. If the
revenue function lies along OA, we should spend about $750 thou-
sand and settle on a protection level of 30 percent. If, however,
we assume a revenue function OB, then we should spend about
$3 3/t million and aim for a 45 pe}cent protection level.
Diagramatically, these are the points where the slopes of the two
lines are equal, that is, where marginal revenue equals marginal
cost. In the absence of data for the values added by grasshopper
protection, we can only bracket the relevant range of expenditures.

Unfortunately data for programs other than grasshopper
are not available. The desirability of collecting such data has
peen discussed for years by entomologists, but no systematic
program for the collection of data has been inaugurated on &
netionwide basis.

If similar data were availablé for other programs, it
would be possible, using the model descrived «.ove, to develop &

protection supply function for each of them. If in fact, programs
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FIGURE 9

The Optimizing Model
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were found to be above or below the optimum points, then shifts
in resources could be mzde from one program to another.

One kind of technological change might be noted here.

uppose that the sterile male technique is adapted by research
to a new insect and it is proposed that the insect can be erad-
icated in 5 years at an expenditure of $20 million.

This suggests that the protection supply function shifted
upward and that it i;tersects the 100 percent protection line at
$20 million. Whereas, originally an expenditure of $20 million
over the 5 year time period might have produced only 80 percent
protection. Whether or not we should expend the $20 million for
complete eradication or continue to receive 80 percent protection
by an expenditure of $10 million will then become an appropriate
question. There is no apparent reason why the mere existence of
eradication technology should commit us to an eradication program.

Under some conditions the complete removal of a species
from the environment might only provide an opportunity for competing
species to fill the gap. We would have to consider whether the
latter species might be a more costly pest than the former. When
all the values are consldered and alternatife expenditures have

been weighed, eradication mey not be the best alternative.
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OTHER VALUES

Throughout the discussion of models presented above, we
have assumed a revenue function based on the market value of the
crop saved. In so doing we have been balancing the Joint expen-
ditures of public and private funds against private revenues.
This may not have been as irrational as it seems during the early-
development of public pest control programs. This was a ﬁeriod
when there was a high degree of public interest in insuring an
adeguate and stable supply of egricultural products. But many
other kinds of programs have been developed to achieve these
objectives and public participation in the present programs can
no longer be justified solely on that basis.

In addition, there is evidence fhat public values have
shifted from production efficiency to the amenities. There is
certainly no reason to assume that the consensus of public values
remains constant. Indeed, among the factors bringing about a
change in public values is the enormously successful effort to
achieve an efficient agriculture producing a reliable food supply.
The efficiency of such production is teken for granted, as it is
in so much of our industrial production as well.

Among the amenities on which public values now focus is
environmental pollution--the rather obvious pollution of our air,
water, efc;, resulting from expanded resource use by.a rapidly

growing population.
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Public policy seeks a response and many new Federal and
State programs have begun as a result. Environmental health is
one of these programs. But clearly, this is also a matter of
amenities and not Jjust health. Most of the scientific evidence
of damage to human health is either speculative or potential.
Esthetic values often play the ma jor role in anti-pollution -
campaigns.

Present technology for pest control is exceedingly
primiéive relative to the possibilities recognized in the
laboratories and the potential inherent in our most sophisti-
cated biological knowledge. The massive release of broad
spectrum chemlcal pesticides into the environment is surely
a very crude and expensive way to control an agricultural pest.
Compare this method with the relatively more delicate techniques
aimed at a single species, the screwworm fly. A canister of
these flies is treated with just the right dosage of gamma rays
to sterilize the male gonads without interferring with the
insect's essential vitaliuy. This represenis a spread in tech-
hological development which illustrates the crudeness of present
methods .

Another measure of the inhercnt weakness of our
technology is the development of resistance to pesticides by
various species of insects. It is not a very powerful centrol
technique which can be s0 readily negated Dby the breeding of a

few generations of insects.
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Certainly the agricultural research community, Federal,
State and private has an opportunity and a challenge.

4t the moment we seem to be in the early stages of a major
public shift. The agricultural community was put on the defensive
by the appearance of "Silent Spring." Fish and wildlife and health
interests (both tied up with amem’.’cies)LLS will continue to keep the
pressure on. Much of the agricultural community tends to be some-
what rigid and conservative in thinking. Undoubtedly it will
continue to devote substantial resources to "righting back" and
to protection of the status Jquo, rather than the aggressive pur-
suit of new technigues and approaches. But many signs point to
an end of such resistance as both the political and economic power
of farm producers decline. This will, of course, be offset to
some extent by the growth of the supply marketing and distribution
sectors, some elements of which align themselves with producers.

It is clear that a consideration of values in determini;g
the allocation of resources among these programs mast cbnsider a
changing set of values many of which are not quantifiable in
traditional economic models. Many of today's programs and
increasingly tomorrow's will be launched as a collective effort

to take advantage of new technology under Federal leadership.

These communities are not monolithic in their viewpoints.
mish and wildlife interests are often concerned with the control of
species as well as thelr protection. Heelth interests are concerned
with the insect vectors of such diseases as malaria--which is of
world-wide concern--in addition to pollution of the environment.
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The frameworks which we have considered will be helpful in
evaluating them. The decision will be made in the political
arena through the budgetary process. The performance of that

process is the subject of the following chapters.



CHAPTER 5. THE ALLOCATIONS

This chapter will discuss the present allocation of funds
among the ARS plant pest control programs. A review of these
facts is prefatory to the discussion of the process by which
these allocations were derived. That is the subject of Chapter 6.
First we will review the allocation among the individual programs
and how this has chenged over time. Secondly, we will look at the
allocation of funds on a geographic basis.

The total funds available for the cooperative plant pest
control programs from Federal, State and local sources have grown
from $0.4 million in 1907 to $28.7 million in 1965. This growth
in activity is illustrated in Figure 10. A three year moving B
average has been employed to smooth out minor irregularities.

The substantial bulge in the late 1920's is due to the
more than $10 million expended for the eradication of the
Mediteranean fruit fly. The bulge in the late 1930's 1s due to
funds expended to combat the severe grasshopper outbreaks of
those years. The rapid increase in the 1950's is due to another

outbreak of Medfly, together with thé beginning of new programs

for Khapra Beetle, several nematodes, Witchweed and Fire Ant.
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THE FEDERAL SHARE

As illustrated in Figufe 11, the trend in the share of
funds for all plant pest control programs supplied by the Federal
Government nas varied. Changes in the proportion of the Federal
share reflect actions on the part of State and local participants
as well as changes in Federal funding. The Federal share has
varied from as little as 35.9 percent in 1909 to‘as much as 80.5
percent in 1938. Figure 11 is plotted on the basis of a five-
year moving average in order to dampen the effect of decisions
on individual programs and provide an insight into the trend in
Federal sharing. An analysis of the illustration indicates that
four phases may be distinguished:

Phase I (1909-1931). The early period. During

this ppase the Gypsy Moth program dominated the

scene and fluctuations in the Federal share were

due primarily to State actions.

Phase IT (1931-1940). Increase. During this phase

the Federal share increased steadily and many new

programns began. The increase in the Federal share was

due primarily to a decline in State participation.

Phase III (1940-1956). Decline. During World

War II, and for almost a decade afterward, the

Federal share declined. Federal funds increased

during this period, but the funds supplied by

cooperators increased more rapidly.
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Phase IV (1956-1963). Upturn. Ever since 1956

the Federal share in the programs has steadily

increased. This is occurring apparently because

of the beginning of a number of new programs in

which the Pederal share is quite high, e.g.,

Xhapra Beetle, 65 percent; Witchweed, 80 percent;

Fire Ant, 63 percent.

Hot only do these movements reflect the decisions of ihe
Federal and State Governments and the cooperators,'they are also
a composite of decisions on the individual plant pest control pro-
gram. The aggregate movements, however, xeflect major political,
economic and fiscal changes. A discussion of these changes is
beyond the scope of this analysis. The upturn in Phase 1V (1956-
1963) represents the need to emplo& increasingly sophisticated
pest control technology over wider geographic areas where the
Federal Covernment musi take the leadership.

The percentage of funds supplied by the Federal Government
for particular programs varies from about 20 to 85 percent.‘ These
shares are determined by negotiations between the Federal Government,
the State Governments, and agricultural preducers.

Federal expenditures have steadily increased. Figure 12
illustrates the trend frcﬁ 1908 to 1965. The rate of increase has
been graduelly declining--the rate of increase in the last twenty
years has been-substantially less than the rapid growth of the

first two or three decadecs.
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FIGURE 12
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THE PROGRAM MIX

In the history of plant gest control there have been
orgenized programs against about two dozen pests. However,
only about eight of tnese programs can be considered major in
the sense that they represent current annual expenditures of
ovér one million dollars a year and have continued for an
extended period.

Table 8 displeys the allocation of total funds for these
eight major programs at selected five-year intervals. The amount
of dollars expended on each program is given to the nearest one-
tenth million together with the proportion of all plant pest
control programs which that amount represents.

Note that the Gypsy Moth program has declined over the
years in its relative-sﬂare of the totel funds, whereas most of
the other prograﬁs have tended to grow about as fast as the total
program grows. The grasshopper progran has fluctucted widely
(from L percent to 22 percent) in order to meet epidemic condi-
tions on the plains. The two new programs, Witcaweed (1957)
and Fire Ant (1958), less than a decade old, consume more than

one-quarter of the funds available.
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GEQGRAPHIC DISTRIBUTION

The distribution of expenditures for plant pest control
programs among the States might be expected to relate to their
relative agricultural importance. Yet certain States of lesser

ranx in agricultural importance receive substantial allocations

Table 9 shows a comparison between the nineteen States
that rank higheét in agricultural importance and the proportion
of pest control funds allocated to them. The top ten States
recelive only 27.5 percent of thes total funds.

There may be some significance to the fact that the
Chairman of the House Subcommittee on Appropriations is from
Mississippi, and the Chairman of the Senate Subcommittee on
Appropriations is from Florida. We will test the possibility
of such a relationship ana compare the State distribution of
political influence in the Appropriations Committees with the
allocation of funds for plant pest control among the States.

Subjective observations suggest that most of the power
iies in the hands of the subcommittee chairman. We will score
two points for each year that a State provides a subcommittee
chairman. The overall chairman of the 4ppropriations Committee
in each body yields about one-half the influence of the sub-
committee chairman. Therefore, we will score one point for each
year that a State has a man in that role. A third position of

influence is that of ranking minority member of the subcommittee.
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We will score one-half point"fpr each year that a State has a
man in that role. This means that we are judging the subcommittee
chairman to be four times as influential as the ranking minority
member. The fesults of this ranking are presented in Table 10.

In the relationship between political influence and
agricultural importance, note that only two of the top ten
States in political influence (Minnesota and Illinois) rank
-among the top ten States in agricultural importance, and five
of the top ten in political influence do not even éank among
the top nineteen in agricultural importance.

This rough analysis does indicate that political
influence is a significant factor in the geographic distribution
of funds. Six States (Georgia, Mississippi, Arizona, Texas,
Florida, and Louisiansa), whose representatives have exercised
control of the App:opriations Committees in both houses of the
Congress for many years, recelived 40 percent of all plant pest
control funds--during the period l933-l9éh.

From the point of view of economic loss and equity
among citizens, there is little doubt that the present system
%or meking allocation decisions discriminates in favor of
certaiﬁ areas, certain commodities and groups of producers,

e.g., cotton or citrus. Small grain producers for example, do
not have an equal opportunity for Federal action on their behalrl.
This may be because they are not as well represented in the power

structure of the Appropriations Committees.



MANT l

Ll dtih

o

0

Ronk

L

Corparison Detween Polivical Influence cad
Pest Control rund Aiiocation (1933-64)
Pcliticsl Influence Allocation of Iunds
State Percent Curulative Percent
~ y o 7
Georgia 0.0 --
Mississippi 8.7 17.3

1=

ON

7

Missouri
Morth Dekota
Virginia
Illinois
Minnesovea

Arizona

New Xork
Tennessee
Cregon
Weshington

32 Qther States

0.8
0.3

1.5

0.7

1.5

0.4



_93_

Eow much power'does the Congress have in determining the
allocabion of Federal funds for plant pest control in relation
to the Executive Branch? How does this process of decision-

making operate? That is the subject of Chapter 6.



CHAPTER 6. THE ALLOCATING PROCESS

In the private sector the price system is the principal
ochanism for the allocation of rescurces. In a mixed society
the role of the price system is modified by governmental action
that now assumes substantial proportions. Federal expenditures
represent aboutl one-sixth of the Gross National Product and
their influence extends far beyond this measure of impprtance.

The objectives of the public economy are to supple-
ment and/or 1o supplant rmarkel sector activities so as to overcome
deficiencies in performance and to provide for certain functions
which the private economy cannot or will not furnish. The
allocating mechanism in the public sector is the budgetary
process.

Budgeting is basically a politicel process in which
Gecisions are made as to who gets how much. Funds are collected
as taxes on the basis of one distribution pattern and expended
in a different pattern. Neither of these distributions are neutral
in their economic, political, and soclal effects.

In this Chapter, we shall examine the performance of the
Federal budgetary process as 1t relates to the allocation of
funds for pest control programs. In doing so, we shall be
primarily concerned with political behavior.

Musgrave's Theory of Public Finance provides a useful

approach to understanding the total purposes of the budgetary



_95_
process--a means of interpreting and explaining the phenomena.
fde separates three ccmponent functions--allocation, stabiliza-
tion, and distributicn. Ve are interested only in allocation.

Pest control expenditures have been a part of agricultural.
enterprise throughout recorded history. They are a cost of produc-
tion and most of them are still borne by individual farm firms.
Whenever there is public participation in pest control, there will

be redistribution effects on income. TFunds derived from taxation

I

re expended to assist a particular group of farm enterprises.

The benefits are not limited to farmers, but are reflected in
lower prices to consumers as well. The character and significance
of these redistribution effects will not be explored.

Public expenditures for pest control have declined as
& proportion of total public and private inputs. In the 1930's
public expenditures for grasshopper control may have had signifi-
cant affects on the stebilization and distribution of farm income.
Since that time the growth of total pest control activity has
been very rapid relative to the growth of public programs. Con-
sequently, the relative importance of distribution and stebilization
effects has probably deelined.

Since the 1930's there have been programs adopted that
were specifically aimed at stebilization and distribution
objectives, especially the price support and credit progranms.
fs these have come to the fore, the relative importance of pest
control inr meeting the objeétives of stabilization and distribu-

tion has declined.



Musgrave's theory reifers to budget allocation as a process

wonicn influences a socicty's total ellocation of resources. We
will use the term alloéation in & rather narrow sense, to refer
o the division of funds emong Federal programs. Because of
their cocperative nature and the requirements for State matching,

-

thne funas zllocated to Federal pest coatrol programs influence

Tthe allocation of resource: by State and local units of government.
In addition, the public pest control programs influence
the allocation of farm firms by eancouraging their participation angd

by substituting for part of their pest conitrol costs.
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THE FEDIRAL BUDGETARY PROCESS

ts of three sequen-
tial stages: (1) Formuloation; {2) Enactment; and (3) Executiozn.
We will describe tne process Only'briefly-u6

Budget formulation takeSs plece in the Exeéutive Branch
beginning in Mzrch ard ending the following January with the
transmission of the President's Budget to the Congress for the
vear beginning July 1 next. The enactment stage is the responsi-
vility of the Congress, and both houses participate during the
5ix or more months devoted to determining the amounts and purposes
to be specified in the various appropriation acts. The execution
of the enacted vudget is the prime responsibility of the agency
to whom the funds are appropriated; but the Congress, through
the General Accounting Orffice and tne Appropriations Subcommittees,
exercises an audit and oversight function in addition to the
apportionment and appraisal functions carried out by the Bureau
of the Budget for the Chief Executlve.

More or less involved in each of these stages are a set
of direct performers. We shall distinguish these performers
from the indirect participants who remain largely behind the
scenes. Although the total process is structured in time and
in organization, it is actually pleyed rather fast and loose,
and outcomes are often difficuit to predict. A description of the

vehavior of the periormers and the participants is essential to an

wnderstanding ¢f the process.

4
hoFor o chronclogical and graphic description of tae

194-199.

process, see Wildavsky, OP- cit., p.



THI BEE ZV*OH OF PECFORMERS

Three performers dominate the actions of the formulation
47 . .

stage: (l) a bureaun , often referred to as an agency--in this
case the Agricultural Research Service; (2) an agency, the Deparﬁ-
rment of Agriculitures; and (J) the Bureau of the Budget . The
activity of these units is consumated in the executive budget
deccument, the format in which the decisions of the President are
cransmitted to the Congress.

During the enactment stage decisions are made by the
subcommittees of the appropriations committee of each body--the

House and the Senate. The resulis are usually agreed to by the

It should be recognized T
starting point. There is a considerable struggle for resources
which takes place among tne organizational units of a government
bureau. The Division is the priancipel component around which
individual loyalties tend to focus and within which a mission may
be defined. The set of programs under consideraticn here is
contained in such a wiit in the Agricultural Research Service--The
Plant Pest Control Divisicn.

A subject of interest is the question of who actually
makes the decisions, i.e., to vhat extent does the Budget Bureau
reke decisions independently of tne President? To what extent do
agency decisions actually reflect those of the Secretary? This 1is
partly a question of the role and power of staff. Given the timing
and the large nwiocer of decisions involved, it is inevitable that
rmany decisions are initially formulsted by the staff and often given
only cursory review by the responsikie officials. These hypotheses
are suggested: (1) whencever a large number of cCecisions is required,
it becomes inevitable that a proporiion will be performed by staff;
(2) permitting a2 nwier of staff decisions is the method by which
<he total number of decisions is reduced to manageable proportions;
(3) the guality of overall decision-icking is probably improved as
e result of such decentralization, since the alternative may be
corcolidation into unwiedly and meaninzless aggregates. A major
determinent in the extent of staff power is the personal preference
of the responsible official. An Eisenhower may delegate many
decisions, whereas a Jonnson may choose to personally decide a
large number of issues in relatively unconsolidated form.
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Budget execution involves all of the same performers.
"Eech of them has tools for medifying the decisiohs reached in
the enactment. The bureau must interpret the decisions and
recommencdations of the two houses and the conference committee
end assign funds through its allotment system. The agency has
legal authority to shift some of the Tunds from one appropriation
to another. The Budget Bureau, through the apportionment system,
controls the overall rate of expenditure and on rare occasions
may reserve fugds from use by the agency. The Subcommittees of
the House and the Senate are very active in their oversight
function, approving certein program actions, disapproving others,
end meking suggestions for organization and ﬁanagement, which
an agency and a bureau dare not ignore.

As this brief description irmplies, the Executive and
Legislative Branches share the responsibility for the administra-
tion of programs. Eow do their roles differ? They differ
hecause each of the performers has special qualifications such

as scientific competence, or fiscal outlook. In this situation

49Under the rules of both bodies the function of the
conference is that of negotiation between two established posi-
tions. In fact, new positions m2y be injected and the conference
rnay be institutionalized i en additional component of the
nrocess. On occaslor . .coposal may arise in conference which
hzs not been presented to eliier house, even though this violates
the rules of both bodies.

1zed o
n & nc



of shared power, thoere is also shared competence. None of the
performers can claim a mononcly on a particular qualification.
Trere is general agreement among the performers as to the special
gualifications of one another. The Tollowing table outlines

these qualifications:

DPerformers Specisl Qualifications
Bureau Scientific--technical
Agency Bureaucratic

Bureau of the Budget Fiscal--economic

Appropriations Subcommittees Political

These special qualifications constitute a set of forces
wnich interact throughout the stages of formulation, enactment
and execution.

When the occasion warrants, each performer is in a position
to disallow the judgment of another even though doing so may
involve a challenge to the special“qualifications of the other-
performer. For example, an astute bureau often pits its political
Judgment ageinst the Appropriations Subcommittee.

The scientific and technical knowledge of pest control
is a special qualification of the Agricultural Research Service
and it has a responsibility to make recommendaﬁions thereon.
However, if it desires to achieve success in the budgetary process,
it must contemplate bureaucratic, fiscal-economic, and political
considerations, and then adopt appropriate strategies. It must
consider its program prcposals in the light of dealing with other
departmental bureaus. t must consider the fiscal constraints
laid down by the Budget Bureau. Ani it would be foolish indeed
not to give attention to the political and economic consequences

of 1ts proposalis.
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ettic disputes among burecus and to promote eguity among them.
It is also in a position, as a nzjor element of the bureaucracy,
to consider its relation with other major elements, e.g., the
Department of Health, Education, and Welfare, or the Department
cf the Interior.

The Bureau of the bhudget, asithe review and assembly
point for the President's Budget is responsible for formulating
the fiscal situation. Tne forrmulation stage is the time for
consideration of the economic ccnsequences of the budget plan.
The Council of Economic Advisory, the Treasury and the Federal
Reserve Board interact in making this evaluation.

To say that politics is the special qualification of
the Congress is not to suggest that the President's Budget is
apolitical. iothing would be more untrue. Political considera~
tion is crucial in the formulation of the executive budget. In
a larger sense, the very process of tudget formnléticn is a
political process.

The Congress nas a great deal to say about fiscal and
econonic considerations. In the case of ARS, the congressional
oversight function has developed to the point where it is intimately
concerncd with bureaucratic relationships. And, on occasion,
political necessity may require the Congress to challenge tne
scientific and technical judgment of ARS, substituting its own

decision.



Decisions are made by individuals, not by groups. As
individuals, thae performers are divided into politicians and
vureaucrats. These sre not wholly separable categories. Some

appointed cfficiels in the Executlve Branch behave more like
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Conversely, some of the committee

-+

staff in the Legislative Branch are part of institutionalized

structures and their behevior is more akin to the bureaucrats
than it is to the politicians whom they serve.

Self preservation ranks high awmong a politician’s values.
o achieve it, he must be @ble to make the process work for him.
He must deliver the goods. The creation of an organized program
for agricultural pest control hes an immediate and visible
impact on the constituency of a icmber of the Congress. His
sttitude toward a going projram may vary accoraing to whether
his clients have recently been sprayed like Gypsy Moths, or
wrether they have been eaten cuv of their incomes by grasshoppers
or pink boliworms.

The influence of the governmnent officials who devote
their professional careers to pest control is substantial. They
are respected by the politiciean, viewed as shining white knights
by the producers, loved by the suppliers, kicked by the taxpayers,
ignored by the consumers and hated Dy the nature groups. But,
regardless of the reactions to their verformance, they are the
source of expertise in an increasingly sophisticated technology.

Wren research has provided a better way to co the job (or a means

of doing it at all), thcy are not shy salesmen.



S

One hypothesis is to &assumz thal the bureaucrats who
administer this set of programs behave as though they were the
menagers of a private firm. In the conduct of program opera-
tions, there is a similaric: to the business entrepreneur. The
business maneger gives weight to the interests of stockholders
and Boards of Directors and thereby seeks to perpetuate his
entrepreneurship. The burezucrat seeks favor in the eyes of the
politicel power structure vo perpetuate his posiiion. Just as
with many businessmen who work to place thelr product in evéry
home, so the bureaucrat seceks to eradicate a pest knowing that
he will achieve personal prestige when it i1s accomplished. Thus,
the bureaucrat attempts to ailocute his stock of program resources

according to his estimate of equal marginal political utilities.



At all stages of the budgetary process the performers
nave an insatiable appetite for information. Timeiy, relevant
"intzlligence"” is the key to power in the decision-making process,
since those who possess it gain advantage over those who do not.

There are a large number of interest groups who maintain

representatives or "lobbyists" in Vashington. The more alert
mermpers of this community have learaned the value of information

and the technique for acgquiring and dispensing it as a marketable
commodity. They become participants at one or more stages in

the budgetary process. The most sophisticated technigue used

Dy these lobbyists is.to esteblish contact with one or more
influential individuvals in each of the performing groups. In

this way the lobbyist can assure that his point of view influences
the process at every stage.

Why would a perfofmer zllow the intrusion of an iaformal
participant? More often thzn nov because the participant has
information to .supply which can ennance the role of the individual
performer among hls peers.

The activities of the lobbyists have many values. They
provide communication among the hierarchical layers in the
bureaucracy, keeping the totel situation "loose” and preventing
the hardening of bureaucratic arteries. They often serve as an
informel link between the Executive and Leglslative Branches
under circumstances where direct communication is not allowable

under the "rules™ of the process.
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In short, these are often valuable citizens, and it is a
wonder how few interest groups seem to understand the possibilities
for effective action that is offered by such informal roles.

In agricultural pest control, the groups whose influence
is felt as participants in the budgetary process are discussed
in the paragraphs that follow. |

Producers - The individual farmer is a biological business-
man engaged in running an enterprise as a means of_earning a living.
His decisions on pest control may involve use of the marginal
analysis calculation outlined in Chapter L. Under some circum-
stances, he cannot handle the pest alone, it is a legal obligatiocn
of the Federal Government to do so, or he may prefer group action.
But regardless of the form of action he chooses, his objective
is_to lower his cost of production and/or to incresse his income.
He may ehdorse group action even though he knows he will not
improve his income relative to that of ophers in the same group.

He may do this in order to forestall dis;ster, to provide greater
predictability and stability to his enterprise and his commodity,
or he may do so with varying degrees of ignorance of the

conseguences.

Producer groups - rarmers producing the same oOr closely

allied commodities often organize as a group. Amcng their
objectives are disaster protection and greater yield predicta-
bility. In addition, there is a disadvantage if the demand for
the produce is relatively inelastic with respect to price. The

increased supply that is likely to be generated by the lowering
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of production costs for the entire group may cause the price to
fall and adversely effect the income of every individual who
produces the commodity, unless the fall in price for a particular
farmer is more than offset by his increased product.

The effectiveness of the producer group will depend upon
social, political, and economic factors. What is the degree of
organization and how acceptable 1s collective action? VWhat is
the political strength of the group? Is it a major political
faction? How much economic power does it have to use in bargaining
for what it seeks?

Suppliers - There are many companies or groups of com-
panies engaged in selling inputs to producers, e.g., pesticide
formulaters and manufacturers, manufacturers of spray equipment,
etc. These suppliers have a keen interest in the expansion of
organizea pest control since it will tend to increase the sale
of their products. Technological break-throughs which permit"
eradication may be inimical to their int;rests by terminating
ma jor markets.

Consumers - The very actions which injure the producers
by increasing supply and lowering price are of benefit to
consumers. Organized pest control programs vwhich result in
increased stapility of supply and improved product gualilty are
also of benefit. Note that if consumers are to be benefited at
the expense of producers, it may make good sense to finance pest
control programs through the public sector. A major beneficlary

of pest control programs has been the consumer.



Taxvayer - The texpayer seeks to have his taxes kept to
a minimum and opposes public ovrograms that teke away his individual

N

choice of expenditures and substitute a group choice. 1iHe seeks
10 have govermrental expenditures reduced except on those

programs where he can see a direct venefit.

Nature Grouns - The more rational members of this group

seck to nave pest control programs carried out with a minimum of
Gisturbance to the natural environment, particularly certain
selected components to which they attach a high value, e.g.,
wildlife, fish, certain bird species, etc. There is a lunatic
fringe which seeks the banning of all chemicals used in agri-
culture as "unnatural." The nature group is just as specialized
in its way as is the producer group ard there are many commercial
interests in this group whose livelihood depends upon the
continued existence of a particular specles of fish or wildlife.

Outdoor recreation interests - Hunters and fisherman

are particularly well organized to protect their interests. 1In
the praifies, the interests of the wheat Tarmers are of'ten
directly opposite to the efforts To maintain food and cover for

the migratory waterfowl that are so important to hunters.

Commercizl fishirnz industry - Estuarine environments are

of great importance to certain segments of the fishing industry
es production areas. They are also very sensitive to contamina-
vion by pesticide residues. This hes ied the industry to concern

itself with the impact of pest ccntrol programs.



Vater vollution control orranizaticns - These people

seeX to establish certein standards of water quality. They are
porticularly interested in tracing the translocation of pesti-

cides in order to prevent the contenmination of water by pesticide
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Sefore we give attention to the division of funds among

o]
(e

st control prograns, we shall examine the roles of the

o)

erformners in determining the votal funds available for pest

)
@]

ntrol activities. Tnic total is set by the formulation and
enactment steges. Shifts in the total may occur during budget
execution, but they are minor.

How does the total amount of pest control funds change

o

during the process? Illustrative data were obtained for the

thirteen moSt recent years, showing the dellar emounts made
available at each stage. These deta ere shown in Table 11. The
funds made availazble by the prior year act were taken as the

starting point or base. The ARS initiel request is expressed

as a percentage above that prior year base. Then the amount made

available at each stege is expressed as a percentage above the

[¢]

base. The result is a series of T

lJ¢

sures for each year showing

2
H

the Percentage chenge from the prior year amount at each stage
of the process.

For example, in fiscal year 1, the ARS request is L.h
percent azbove the prior year, the Devartment request is 16 percent
below the prior year, etc., until the appropriations act provided

for a decrease from the pricr year amounts of 1.3 percenv.
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CLELn PEST CCNTROL FUNDS

A ST YA AT T o ~
RO Wl PRICR AT BLSH BY
TRATTAA Y OV LTI AT AV TR
BLU\:;‘.‘-.L:LZ.{ u.‘...i'.C'.‘.‘;.J Fux .v.[‘x l_)"' J-L‘—\}ﬂ .?.!L\..J_OD

Enactment

Eouse Senate Act

N

[e5]

foo e e e s

-2.6 -0.6 -1.3

22.9 15.5 12.7 ; 8.8 18.5 16.5
35.5 33.9 33.6 ; 10.1 Li.9- 39.4
g -10.0 é -13.7 L.5 1.1

23.0 29.0 58.2 . 52.7 . 75.0 76.1
6.8 -6.7 -7k | 8.9 -3.8 -6.2

7.2 -2.0 -2.1 ; 4.4 k.9 L.g

13.0

-3
\O
oD
no
[O)N
oo

; e 8.5 T.7
1.7 6.6 L7

o
N
no

11.2 7.
19.k 10.0 L.t | 0 8.1 3.7
29.7 20.4 8.2 1.k 7.3 7.0
19.1 17.3 2.2 j 1.0 6.6 5.5

13.3 2.1 8.1 1.7 8.0 6.4
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The first step in summarizing thesedata was to eliminate

year 3 and year 5 as'atypical. They represent a range of

experience which is of a different order of magnitude than other

years. Then the data have been analyzed in a variety of ways to

provide answers to a number of significant questions. Figure 13

summarizes the maximum, average and minimum changes in total funds

at each stage.

l.

What is the "ysual" change from the prior year adopted by the

pérformers at each stage of the process? As shown in the

table below, the ARS request averages 14 percent above the
prior year and the Department request averages 5 percent.
Typically, the increment has disappeared entirely during the
formulation of the President's budget. The House advocates
a 2 percent increase, the Senate a 6 percent increase, and
the final outcome is equivalent to the Department's initial
request to the Budget Bureau of 5 pe%?ent.

ARS Dept. Budget House Senate Act
(Percentage change from the prior year)

Usual change....... .. #1445 0 +2 +6 +5

How much variation is there in their "usuel' behavior? As

shown in the table below, the ARS request for increases
ranged from 30 percent to 4 percent during the period studied,
the Department requests ranged from 20 percent to 2 pércent,
etc. The ARS requests for increases form the limits to the

range, since the other performers do not usually initiste
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cion of the Senate, which

cets as a counterweight to the conservatism of the House,

Fouse Senate Act
from the prior year)

Tar +9 +18  +16
Smailest increase. .. +l; +2 +2 +1 +5 +1

Fow oisen are doereases nroposed by the e rformer? As shown

5 never reouested & decrease in over-
&1l funds from the vrior year. However, cach of the other
performers have reguestcd decreases. The Department requests

a decrease in the programs in more than 1/3 of the years,

and the President'®s budget nas requested a decrease almost
one-hali the tine. he two bpodies of the Congress have

cdvocated decrecses during two of the eleven years (18 percent

of the time).

ARS Dewnt. Fudget House Senate Act
Sercentage of time) '

Freguency of
GCCreaSCS o v ns s 0 36 45 18 18 18

Mot is the size and range of deereases proposed? As shown

in the table below, proposcd decreases nave ranged in size
from 1 percent to 16 percent. 'The Department and the Budget
Tureau tied for {irst prize ab axenen (l6 percent), Tollowed
closely by the House whose decpest cut was 1b4 percent. The

powerful role of the Senate as a counter Torce in the process

is revealed again in these data. The Senate's greatest cut



wes i percent, substanticlly less than the others, and its

least cut was 1 percent, also smalier than that of the
2

other PErICULEers.
House Senate Act
from the prior year)
Iarcest decraase..... -- =10 =16 -1h -k -6
Srzilest decrease.... -- -2 -2 -3 -1 -1

¥

5. Zow doas each periorier vspally alier the decision of his

oW

nredad

ssor? As snown ia the table below, the Department

-

vsually cuts the &RS reguest by § percent. In turn the
Budget Bureau cuts the Depertrent's regquest by 5 percent,
thus conpleting the elimination of the average ARS requestea
increase of 14 percent. Ac this stege in the process, there
is no increace above the orior year. Usually the House

raises the Budget by 2 vercent, Scnate comes in L percent

percent below the Senate proposal.

ARS  Tent. PBudget House Senate Act

-9 -5 +2 +4 -1

)
|
5
o
s
i
1

Based on this anelysis, the role of each of the performers
is characterized in the followinz paragraphs.

funds than it

[}
1....)
r
fw]
)
L]
0
@
3
ct
3
@)
L]
(0]

ARS usually requests apoul
had¢ in the prior year and may asx Ior as mucn as a 30 percent

increase or as little as a L wercent increase. It has never asxked

for a decrease in funds. ALRS can exgvect to receive, on the average,
ebout 36 percoent of its inmitinl reqguest, about a 5 percent increase



T A v - - O 4
Loe DEDLTUenT USuLLly relucius zocout

a 5 percent incrcase

P T P IR, PR ST U ) S o
obove the prior yeor, cutting the AR reg

f:

est by 9 percent. More.

-

s a decrease from the

ct

than 1/3 of the time the Depurtment recucs
vricr year, uader the predGing of the President and the Budget
“reeu ©o nhold down on its overall arzvel reguest. The largest
increase requested was 20 percent and the largest cut suggested
was 16 percent beleow the prior year.

The Budzet Burecu perfcrms 1ts role by eliminating the
veraining 5 percent ircrease reguesict by the Department and the
budget uswally convains no increcse. To state it differently,

...

the budget contains & decrease ebout cae-half the time, which
@ or the increases that were
reguested on the remaining one-nal? ol the occasions.
The House usuclly increcses the budget by 2 percent,
but its conservetive role is reflected in the fact that a 9 percent

high as it is willing to go. 7The House recommends

the time, and when it cuts, will

g0 almost as decnly {(-1k percent) as the Budget Bureau and the
N . PR S NN )
Depertment {(~10 percent).

The Senate determines the outccome. Its usual increase
of 6 percent is very close to the final outcome of a 5 percent
increase in the act. It is liverel minded, since its maximum
increase of 18 percent is twice that of the House and although
it s also willing to cut back 18 sercent of the time, its largest

decrezse is only - oercent. It raises the House decision by L

percent, twice the iIncrement thc Zouse places on the budget.
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The acticon of the periormers is nol independent of one
cogther. Nou crly does tansz Zuresu's original request for an
irerease ccntain elemgn:s of strotegy, but so do the actions of
each of the others. Ia spite of the varigtions, there is a
lonal cehuvior with considerable stability.

0
al5 that

ch

nis 1ls in agreement with the concluelon by Davis e
ihe benavicr of the process cornfor:z to rules that are linear
ard temporally stable. " It is ny cninlon, however, that the
stablility depend upon the
level of aggregation chosen ior anzlysis. During the actual
process, one is impressed by the complexity and the variation 1n
the interaction among seriorrers.

fficient predictebility to enable the partici-

pants to design strategies for cdealing with one another. ARS
that 1t will be trimmed by both the
Denartment and t“e Furean of the Tudget. The Department cuts
back a bit and its net increzse estimates the final outcome very

N

clesely. The Bureau of the Budzet culs back the Department in an
effort to reduce expenditures; but recognizes that the Congress

will protably restore the cut. The House takes a characteristically

- \ e g W e e
Otto A. Davis, M.i.Z. Dempster
i ¥ - s T .

L Tneory of the Bucgetins FProcess.  Am

rr =~
Review. Vol. LX No. 3, Septerber 1906, 529-547.




conservative view, while the Senate is morc liberal. Each 1s

-.Q

Note that the fccus of this analysis is on the extent

02 the increase. 4Hctions to trim the budget below the prior
year ere uncharacteristic. o one really tampers with <che

Jureau's base funds. Adjustments ere mzde as additions at the
rzrgin, oroducing a strong upward otlas over time. During the

pericd of this sample, these srograms increased by more than

slthougr the pehavior of ecch of the performers has a
degree of predictability, events bearing on the program make a

differcnce. What a bureau or agency says acout those events

ertainly infiuences the outconc.

the Serate has,
tful study of the
wo bpodies during
has been made Dy

o~ cccasicn, disso T
nature and ceuvses of the coniiicis be
ihe . .

cf(* o]

Drccoma". ifrey L a8 . Senate; Conflict in
the Aporoopriation Precesc. uew meven and Londcn, Yale University
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Zew prograns or entries to the mix arise because a new

b

Torelge T

est arrives, an earlier arrival gets out of coutrol, or

<

)

o new technology provides an opportunity to achieve greater

.

controi or even eradicaticn. The recuest to take action is

expressed very quickly through the political system. Not only
wre the bureau officials appraised of the situation, but so are
The mexbers of the Coagress.

costs end benefits usually occurs

aficr the fact. Typicelly, some analysis is produced as justifica-

ticn to support a reguest for adciticnal funds. The bureau

O
=N

ficial has little need Tor eccacmic Justification, for he can
usually predict the outccme of coagressional action with a high

degree of confidence. He is more likely to be a political

]

cntomolorist than an cconomic entomologist. He is likely to be
prossed for ceonomic jusitlileniions during the budgetury proccess
only by the Durcou ol the Lwdgen.

& principal deterrent Lo any analysis is the shortage of
tine. Budgeting is a "pusy' srocese with tight deadlines which
tend to preclude a detailed enclysis. Time is employed by the
pariicipants as a strategic element. It is the leverage used
by one participent in the prccess against another. By lirmiting
a decision-makers time you caia Prevent nim from critically

examining the poinv at issue.



sesin or teruidnate a progranm may
cre poocess.  Yet the bureau, as the
croenizetion, is heavily involved even

relatively vpassive role.



nest control progrems could be improved in a number of ways.
First, & review of tae aveilable information on losses

i " e
shows Tthat the data 1 1nadscuute

.0 serve the needs of objective

nonstrated that there
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ave possibilities in the use of concents and models developed in
economics wnich warrant further exploration. Third, a study of
the vresent allocations and tae process of Thelr derivation

indicates the need TO strengthen the role of econcmic and

scientific consideration

16))

The informaticn on losses, reputed to be the best available
for any nation in tzne worid, suffers from a iack of conceptual’
understanding. The etlempis Lo rcfine the existing data through
more systematic collection or Lhrouin establishing the variability
o7 the estimates ere missing the neart of the matter. As pointed

o

+ ig the concept of protection that should be
+he focus of atoeavion. That 1s, +he aifference vetween potential

loss and the asctual 10SSo due to pests and diseases. Fstimates oi

sotual los: are attempts Lo cusure the physical amount by which
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This amountc may be
rsical scientist, but it 1s irrélevant
to decision-makers. We need & screcule of data which provides the
amourt of the potential loss which nes been saved by control
ections.
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It was hypothesized that a protection supply function
could be established as a useful guide to decision-makers in
determining how much should be spent to control a particular
pest. In spite of their obvious inadequacies, existing data
for the grasshopper program are used to demonstrate the use-
fulness of such a model. This is a deliberate strategy to
explore the need for the collection of more adequate data.

If similar data were available for other programs, it would be
possible, using marginal analysis, to develop an optimum trade-
off bétween these programs in an economic sense. Such data, to
be derived from field and laboratory experiments, are needed

‘ before fu:ther progress can be made in dealing with the question
of economic optimization.

The span of time required for the budgetary process and
the significant program changes which occur may have an adverse
affect 05 administration efficiency. In addition, the need to
couple program operation to the biologica} realities of pest
development and control leads to a difficult and sometimes
unmanageable situation.

The apparent bias toward certain States in the distribu-
tion of pest control funds may indicate that too little objective
information is available on the economic conscguences of a wide
variety of pests. If the data suggested above were available and
were analyzed, such information could provide an objective basis

for deciding where to allocate Federal dollars for the greatest
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return. So long as such information is not available, the
budgetary process makes the decision in the manner described

in Chapter 6. If ARS has sound scientific, technical, and
economic reasons for its annual request of a 14 percent increase
in funds, and I believe that it does, then the annual loss of
two thirds of that request, during the budgetary process sug-
gests that these reasons are not well supported. fhis is
particularly true, since within the Executive Branch, no
incregse is awarded, and it is only through the lafgesse of

the Senate that any increase is received. It would not be very
costly for ARS to establish a data and analysis system for the
objective evaluation of all plant and pest control needs. Such
a system could result in an improved allocation of the iimited
Federal funds available for plant pest control in the United

States. -
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