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Aggregate Economic Effects of Alternative
Boll Weevil Management Strategies

By C. Robert Taylor, Gerald A. Carlson, Fred T. Cooke, Jr., Katherine H. Reichelderfer,

and Irving R. Starbird*

Abstract

Thas article presents an aggregate benefit-cost analysis of alternative areawide boll
weevll eradication and management strategies Economic efficiency effects of the
programs were measured mn terms of consumer benefits, farm income, and public
program costs, TECHSIM—an econometric simulation model of production and
consumption of major U § agnecultural crops—was'used to estimate market impacts
of the programs Boll weevil eradication, combined.with pest management, was found
to have the highest net social benefits However, this program also had the highest
public (taxpayer) costs An optimum pest management alternative without eradica-
tion had the highest benefit-cost ratio, but had next to lowest net social benefits
Choice of the best boll weevil program depends on budget pnonties and the target

group for program implementation
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Boll weevils infest about 7 million acres of cotton in
areas extending from Virginia to central Texas Since
shortly after the boll weevil first infested U S cotton
mm the late 1890°s, the insect has ranked high, if not
the highest, among msects causing economic damage
to US crops In addition to direct economic damage
caused by the pest, the substantial amounts of
insecticides used to control boll weevils have appar-
ently resulted 1n serious environmental problems

In view of the economic and environmental problems
posed by the boll weevil and in recognition of the
technical and operational advances n 1ts control,

the US Department of Agriculture {USDA) mitiated
comprehensive biological, environmental, and econ-
omic evaluations to assess the potential of alternative
areawide boll weevil eradication’ and management

*Taylor 1s a professor in the Department of Agricultural
Economics and Economics at Montana State Umiversity,
Carlson 15 a professor in the Department of Economics and
Business at North Carolina State Unuversity, Cooke and
Starbird are agricultural economists with the National
Economics Division, ERS, and Reichelderfler 15 an agricul-
tural economist with the Natural Resource Economics
Dhvision, ERS

1Aul;hu:n:lzatlon for public sponsored areawide boll weevil
management programs 1s given to the Secretary of Agricul
ture 1n the 1973 Agricultural and Consumer Protection Act,
PL 93-86 (3) Italicized numbers 1n parentheses refer to
items 1n the Keferences at the end of this article

strategies This article presents results of the national
economic evaluation

The economic evaluation emphasized the aggregate
economic efficiency and distributional impacts of
alternative areawide strategies for boll weevil control
Net economic efficiency was defined in terms of
consumer benefits (consumer surplus), farm income
and public program costs Distnbutional impacts
were measured 1n terms of consumer benefits, region-
al farm income, and taxpayer costs

Because any large-scale pest control program affects
not only the market for the target crop but also
related markets, aggregate economic evaluations of
such programs are improved if they are conducted

in a general equilibrium framework, otherwise, price,
quantity, and surplus estimates would be biased In
hght of this situation, TECHSIM, a regionalized
econometrnc simulation model for the production
and consumption of major U S. field crops, was used
to estimate market impacts of alternative boll weevil
control programs as reflected 1n regional per-acre
yields and production costs The version of TECHSIM
utihzed for this analysis did not include an explicit
hivestock sector, but'it 1s otherwise essentially the
same as the vermon reported 1n the first article in
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this 1ssue The version used for this analysis 1s
reported 1n (2)

We define alternative programs considered In the
evaluation 1n the next section Then, we present
regional mnsect control costs, yields, public program
costs, and 1mplementation data that are cnitical to
an aggregate analysis We discuss the.benefit-cost
framework, and we present national impacts of
alternative programs, followed by estimates of
distmbutional impacts Finally, we discuss uncer-
tainties and 1implications of the analysis USDA
reports (4, 5, 6, 7) provide additional detais on the
economic evaluation and results

Alternative Boll Weevil/Cotton Insect
Management Programs

Six programs were chosen for evaluation

1. Current nsect control (CIC) assumes mnsect con-
trol as now practiced by cotton producers with a
continuation of extension education and technical
assistance at current funding levels

2 Oplimum pest management with continumg in-
centives for boll weevil management (OPM-I) uses
relevant boll weevil/cotton mnsect management
practices over all acreage where boll weevils are
currently a pest problem This acreage would re-
celve areawlde diapause and/or pinhead square
treatments,? as needed, with full rembursement to
producers for treatment costs. All.areas where the
areawide diapause strategy could not be imple-
mented or where 1t 1s not needed because of an
absence of boll weewils would utihze, if applicable,
all relevant practices except the organized areawide
diapause treatment. Additional extension personnel
and support would be provided in all areas of the
11 weevilanfested States.

2D1apause control refers to late season insecticide treat-
ment, timed to affect reproductive adult weevils prior to
their overwintering The timing 1s such that few orno same
year yield benefits result The treatment 15 aimed at reducing
the level of next year’s resident weevil population Therefore,
diapause treatment 1s often not conducted by producers
whose decisions are based on shortrun, intraseasonal con-
siderations Pinhead square treatment 1s an early season con-
trol strategy which also occurs at a time that might not be
chosen by a shortrun profit-maximizing producer Both
strategies are relatively ineffective if not practiced over a
large area
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3 Optimum pest management with phased incentives
(OPM-PI) includes the same management practices
and recommended technical components as OPM-I,
except that incentive payments for diapause or pin-
head square treatments decrease annually over a
4-year period from full recmbursement in the first
year to no reimbursement m the fifth year

4 Optimum pest management with no incentives
(OPM-NTI) 1ncludes the same management and techni-
cal components of the beltwide program specified for
OPM-I, except that producers are not reimbursed for
diapause or pinhead square treatments

5 Optimum pest management with boll weewil erads-
catton (OPM-NI-BWE) includes eradication of the
boll weevil as a major component ® To achieve effi-
cient implementation and to take advantage of the
absence of the boll weevil, OPM-NI, mcluding its
additional extension inputs, would be 1n place before,
during, and after eradication Eradication would be-
gin 1n the Southeast and proceed west through eight
separate zones, followed by the mammtenance of a
buffer zone between the Umted States and Mexico
to mhibit remnfestation

6 Current insect control with boll weevil eradica-
tion (CIC-BWE) would be implemented with current
levels of funding for extension education for cotton
msect management before, during, and after eradica-
tion The eradication component of this program
would be the same as for OPM-NI-BWE

Associated with each of the programs are unique
sets of producer 1nsect-control costs, cotton hnt
yields, and public program costs, all based on pro-
gram components Consequently, each was expected
to have a different impact on the markets for cotton
and other crops and on distributional and. economic
efficiency

Regional Data

National economtic evaluation of alternative boll
weevil management options:required us to estimate
hnt yield and per-acre msecticide use data, and to
compare public expenditures for each option. Esty-

3One reason that boll weevil eradication has some chance
of success 15 that the boll weevil can survive only on cotton
and on a faw wild host plants found exclusively in southern
Texas



mation of regonal yield impacts was especially duf-
ficult as httle empirical evidence was available on

a regional or beltwide basis. Because experiments
would be too costly and time consuming to provide
the yield and cost data needed for each alternative
msect management strategy, we mvestigated the pos-
sible contributions of the following three approaches
to obtam the yleld and cost impacts (1) multiple
regression, (2) simulation, and (3) Delph1 As regres-
sion and simulation data were not available for all
cotton regions, we obtamned yield and insecticide
cost data using a.structured Delphi process for the
32 weevil-infested regions shown 1n figure 1

Delphi 15 a process by which a panel of experts 1s
polled for information, each member of the panel 1s
given feedback on the range and vanation of mitial
response, and then members are polled again Delphi
msecticide use and yield estimates were developed
by a broad group of individuals represeniing cotton
research, Cooperative Extension Service (CES), pro-
duction, management consulting, and the chemical
ndustry Delphi panehsts were 1dentified as experts
by a representative of each respective group Because
consistent data on cotton insects and their control
for all weevil-infested regions are lacking and
because attempts to generate these data through
various analytical techniques have been unsuccessful,

Figure 1

the subjective judgments of the expert Delphi panel-
1sts represent the best available estimates of the
average subregional farm-level impacts of a change
In holl weevil/cotton insect management programs
In an evaluation of the Delphi results, we also found
that the estimates generally fall within the range of
avalable estimates from other partial sets of subjec-
tive or historical data (5)

Producers’ Insect Control Costs

Strong linkages and interactions exist among boll
weevil, bollworm (Heliothis), and other insect man-
agement practices Some chemicals and many treat-
ments are used to control more than one msect
Primary treatments against one pest often result in
secondary effects on other mnsects. The program
options including an OPM component recognize
these interactions by addressing insect management
m a holistic framework Insecticide use and cost
estimates were also collected and expressed 1n terms
of the total insect complex and control scenario

Figure 2 summarizes estimates of U S producer
costs of nsect control for alternative management
programs Costs of msecticide matenals and their
apphication costs are included These estimates are
based on Delphi results for longrun average levels of

Cotton Production Regions
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Figure 2

Average Producer Insect Control Costs and Lint Yields by Boll Weevil/Cotton Insect
Management Program, Boll Weevil-Infested States (Exclusive of Texas Subregions
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Producers’ Insect Control Cost

Cotton Lint Yield

mfestation Cost levels associated with OPM and
BWE programs represent full implementation of the
respective programs and full adjustment by produc-
ers

Insecticide use and costs vary widely across produc-
tion regions, Although CIC costs are generally high-
est 1n the Southeast, costs are also high 1n some areas
of Texas, notably the Central River Bottoms (region
27} and Winter Garden (region 26), and in Louisiana
Some areas, including Missouri, northeast Arkansas,
and the Rolling Plains and Upper Concho regions

of Texas, generally experience httle nsect pressure

Insecticide applications and producer costs per acre
following implementation were generally lowest for
the two eradication programs. Costs for OPM-NI-
BWE were higher than those for CIC in Missour1 and
northeast Arkansas, where Delphi panelists indicated
that current control practices for insects other than
boll weevils were 1nadequate and would hikely be
corrected with added extension education.

Cotton Lint Yields

Figure 2 summanzes Delphi estimates of lint yields
for the six U.S management programs CIC yields
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correspond closely with average 1969-78 yields pro-
vided to Delphi panelists, with some modifications
as esimated by panelists Yields for other programs
were estimated as changes from the CIC base

All programs increase yields Incremental yield n-
creases are generally greater from CIC to QPM-NI
than from OPM-NI to any other option, This finding
reflects the panehists’ belief that additional exten-
slon education and technical assistance would 1m-
prove cotton insect management and boost yields
Yields for OPM-PI and OPM-I either equal or shightly
exceed those for OPM-NI Panelists believed that the
addition of an areawide diapause program with 1n-
centives would not greatly increase yields above
those associated with an increased extension educa-
tion and information program. Yield increases for
CIC-BWE are lower than those associated with the
OPM programs In most regions in the Southeast and
mid-South. The implication 1s that OPM programs
would improve management of all cotton nsects,
whereas CIC-BWE mmpacts relate to eradication of
the boll weevil only However, in most regions of
eastern Texas, yields are higher for CIC-BWE than
for OPM programs This may indicate that the boll
weevll 1s more often the key pest in eastern Texas,
whereas other key pests may predominate in the
mid-South and Southeast



In most regons, OPM-NI-BWE average yields are
higher than those.for other programs, except for
some regions where yields equal OPM-1. The chief
rationale for higher yields, as well as for lower pro-
ducer costs, for the OPM-NI-BWE program 1s that
1t combines the advantages of increased extension
mput and boll weevil eradication

Public Program Cost Data

Pubhc cost 15 an important element 1in the economic
evaluation of beltwide cotton msect management
programs A Program Definition and Cost Facilita-
tor Group, comprised of members of public institu-
tions that would implement the various programs,
specified guideles and coordinated the review of
Amimal and Plant Health Inspection Service (APHIS)
and CES estimates of public costs for the six pro-
grams (7) Program costs for implementing beltwide
programs were estimated for each of 32 cotton pro-
duction regions m boll weevil-infested areas (fig. 1)

Public costs include all Federal and State costs asso-
ciated with each of the boll weevil/cotton msect
management programs, including mcentive payments
to producers where apphcable Incentive payments
for diapause and pinhead square treatments under
the OPM program were based on Delphi estimates of

farmers’ needs for such treatments (5) In this analy-
s1s, producers were assumed to pay 50 percent of era-
dication operational costs.* All research and develop-
ment costs were excluded because past investments
are not relevant to the choice among current alter-
natives Regular county extension personnel were
not included 1n these computations because their
number 1s unlikely to vary by the choice of insect
management program However, county extension
entomologists assigned specificaily to cotton were
included

We forecast neither changes m input price levels
dunng the implementation penod nor changes in
relativé prce levels of different inputs We assumed

technology was unchanged from existing on-the-
shelf procedures during the evaluation period.

The pattern of estimated public costs for each of the
beltwide programs varies considerably from nitiation
through full implementation (table 1) It would cost
an estimated $460 million, including capital mnvest-
ments, during the 9 years to eradicate the boll weevil.

4Qther cost-share arrangements {for example, Government
provision of two-thirds of total cost) were evaluated with no
change 1n program ranking This occurred because cost-shares
affected only producers’ profit dunng the 2 years of eradica-
tion tmplementation

Table 1—Annual public costs for beltwide boll weevil cotton insect management programs, years 1-15

Year CIC OPM-I OPM-PI OPM-NI OPN-NI-BWE! CIC-BWE?
Million dollars
1 2.5 56 55 417 62 25
2 25 358 356 69 191 121
3 2.5 358 28 9 69 46 2 39.2
4 25 35.8 221 69 795 72.5
5 25 358 69 69 94 3 87 3
6 2.5 35 8 69 69 740 671
7 25 35.8 69 69 51.0 441
8 2'5 358 69 69 74.1 67 2
9 25 358 69 69 65 4 59 3
10 25 358 69 6.9 211 16 0
11 25 358 69 69 77 33
12 25 358 69 69 75 31
13 2.5 358 69 69 75 31
14 25 358 69 6.9 75 31
15 2.5 35.8 69 6.9 75 31

Lncludes all eradication pmﬁram costs as well as related OPM-NI and followup monitoring costs Public costs would be lower

than these amounts if farmers s

are some of the eradication costs

2 Assumes constant 1979 dollars and constant 1974-78 average cotton acreage




If farmers share part of the eradication costs, pubhc
expenditures under eradication programs would be

reduced CIC and the three incentive-related OPM pro-

grams would be funded through CES, whereas the
two eradication programs, CIC-BWE and OPM-NI-
BWE, would be jointly funded by CES and APHIS

Schedules Assumed for Program
Implementation

Recognizing that programs would probably not be
fully implemented in the first year and that produ-
cer 1mpacts and adjustments would not take place

immedately, we made simplfying assumptions to

reflect the dynamics of implementation

To promote comparabiity of results, we assumed
that all programs would be imitiated in the same
year For the OPM programs (OPM-NI, OPM-PI, and
OPM-I), we assumed that 50 percent of program
personnel and related resources would be n place

m year 1, and 100 percent in place 1n year 2 Incen-
tive payments to producers for any diapause/pinhead
square treatments would start in year 2 at the full
funding level For the OPM-NI-BWE program, an
OPM-NI option would be implemented 1n all regions
in year 1, the year immediately preceding initiation
of eradication 1n southern North Carolina In North
Carolina and in South Carolina, we assumed that
the OPM-NI option would be fully staffed in year 1,
whereas staffing would take place over a 2-year
peried m the other States Eradication would be
phased across the Cotton Belt in eight zones, starting
in year 2 1n North Carolina and ending in year 10

in the lower Rio Grande Valley of Texas Eradica-
tion activities are completed in 2 years within a
given zone and are followed by continuous momtor-
ing for incipient infestations

Eradication activtties in the CIC-BWE program take
place in the same sequence as those for OPM-NI-
BWE, except that no additional CES personnel are
funded

Estimates of changes in cost and yield obtained from
the Delphi panels provided the pnimary basis for
evaluating aggregate economic 1mpacts of alternative
managetnent programs However, Delph1 estimates
reflect the impacts of full implementation of the
programs Inasmuch as 1t 15 unrealistic to assume full
umplementation in the first year, we estuimated
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annual responses of producers’ costs and yields to

the adoption of given programs (table 2). These esti-

mates were made by the respective tnal program
operations in APHIS and CES All changes were
measured from the CIC base except for OPM-NI-
BWE, which 1s based on OPM-NI. We report the
sensitivity of other selected assumptions relating to
implementation scheduling later in this article

Additional critical assumptions relate to the effec-
tiveness of programs and the rates of producer
particitpation The evaluation assumes that the
technologies and practices specified for use 1n
weevil-infested regions would successfully eradicate
or suppress the holl weewil as indicated 1n each plan
We also assumed that producers would participate
1n the respective programs as estimated by the
Delphi panels Mandatory participation 1s specified
for eradication. For OPM programs, the Biological
Evaluation Team (BET) estimated the extent of
farmer partictpation needed, by regions or by areas
within regions In heavily mmfested areas, the per-
centage of required acreage exceeded 90 percent In
some areas, much less acreage was required because
of historically low weevil infestation Delphi esti-
mates of participation were matched against the
BET estimates of required acreage In some areas,
expected participation was less than that required,
i which case the program 1mpacts on that acreage
reflected a modified OPM option (extension infor-
mation and technical assistance) waithout orgamzed

Table 2—Time-phasing of changes in lint yields and
costs during implementation of alternative

programs
Percentage of
difference from CIC
Program

Year 1| Year 2 | Year 3

Percent
OPM-NI 25 75 100
OPM-PI and OPM-I 50 100 100
CIC-BWE! 0 75 100
OPM-NI-BWE! 25 75 100

lYear 1 for both eradication options refers to [irst year
of fall diapause applications 1n a given region Prior to
eradication in the OPM-NI BWE program, which 15 phased
across the Cotton Belt, an OPM-NI program will be,in effect
During those early years, the OPM-NI percentages apply to
Delphi estimates of change for that program When BWE 15
mtiated, the adjustment from OPM-NI to OPM-NI-BWE
takes place according to the 25 75 100 scale
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diapause/pmhead square treatments or mcentive
payments In most regions, the OPM-NI and OPM-P1
programs were Judged not to be effective 1n eliminat-
g the need for midseason treatments for the boll
weevll on at least 90 percent of the cotton acreage
prior to Heliothis treatments However, the OPM-I
program was assumed to be fully effective where
needed to fulfill the above performance requirements
Similarly, the eradication component of CIC-BWE
and OPM-NI-BWE'programs was assumed to be fully
effective beltwade, and the followup monitoring pro-
gram was assumed to detect and control maipient
populations or reinfestations

Benefit-Cost Evaluation Framework

In the absence of external impacts, the present value
of changes in consumer surplus plus changes 1n pro-
ducer surplus minus all pubhic program costs can
satisfactorily measure the national net market bene-
fits of a program Although objections have been
raised against this approximation of social benefits,
we believe there 1s no better empincally operational
measure It is not an all-inclusive measure of net
social benefits, as it excludes environmental factors,
human hazards, aesthetics, potential pesticide resis-
tance, and other possible impacts that decisionmakers
should consider. These added considerations, how-
ever, have not been quantified and thus could not
be assessed 1n monetary terms

Economic impacts of alternative management pro-
grams on producers of raw agricultural crops were
measured as the change m net returns for each re-
spective management program relative to CIC For
this study, we defined producer surplus as the dif-
ference between gross returns and variable produc-
tion costs, a definition which 18 consistent with net
return vanables in TECHSIM supply equations For
producers’ net returns to be a valid measure of pro-
ducer surplus, real prices of production inputs must
be constant over the relevant range of changes in
Input use that could be attributed to implement-
Ing any of the management programs Constant
mput prices appear to be a realistic assumption °

Swe expheitly considered exceptions to this assumption
In estimating specialized monitoring and manpower re
source requirernents for eradication and pest management
programs

In this article, the term ‘“‘consumers’ has a very
broad meaning and includes all market participants
beyond the farm gate Thus, in addition to including
the final consumers of processed agncultural crops,
we mnclude processors of crops such as owners of
gins and textile mills. The area under an mcome-
compensated demand curve less associated expendi-
tures 1s the compensating variation measure of con-
sumer benefits This measure 1s commonly termed
consumer surplus The change 1n consumer surplus
resulting from a price change can be seen to be the
area graphically bounded by the demand curve and
the pnce axis between the two price lines; this
change can be approximated by the change in pnce
multiphed by the average of the quantities associated
with the old and the new prices

Because compensated demand curves are not em-
pirically observable, we approximated consumer
surplus with ordinary demand functions. As price
changes resulting from alternative boll weevil man-
agement programs are rather small, the bias attn-
buted to using ordinary demand functions rather
than compensated demand functions appears
msignificant

In calculating the present value of all benefit and
cost 1tems, we discounted future benefits and costs
with an annual interest rate of 7 125 percent All
annual benefits and costs were estimated 1n constant
1979 dollaxs Thus, one should note that the 7 125-
percent interest rate 15 a real rate and not a nominal
rate The discount rate chosen for this study 1s the
1980 rate recommended by the Water Resources
Council for land and water resource planming The
hiterature abounds with references to problems in
selecting the correct discount rate (for example, (1))
However, sensitivity analyses conducted on the dis-
count rate show that the relative ranking of alterna-
tive programs 1s not sensifive to changes in the dis-
count rate used to evaluate the options

Aggregate Evaluation Results

Evaluation results of interest to pohicymakers mclude
differences among programs 1n public cost require-
ments, average producer net returns, commodity
price changes, and net market benefits implied by
these component measures

Compared with CIC, prices received by farmers
dropped for all alternative programs (table 3) All
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Table 3—Changes in commodity prices resulting from alternative boll weevil management programs and
CIC base prices!

CIC Change 1n price resulting from program
Commodity Unit base -
price | OPM-NI OPM-PI OPM-I CIC-BWE OPM-NI-BWE

Corn Dollars/bushel 256 | —0005 —0 005 —0 005 —0 006 —0.008

Small grains? do 27 — 002 —.002 — 002 —.002 — 003 '
Grain sorghum do 266 008 008 10 013 014

Cotton hnt Cents/pound 76.25 | —1 67 —1 67 —195 —208 —273

Cottonseed Dollars/ton 122 46 |—11.65 —11 65 —13 56 —14 40 —19.00 .
Soybeans Dollars/bushel 6 46 —.016 — 016 —.013 — {15 —02

Cottonseed meal| Dollars/ton 16820 | —510 —510 —5.90 —6 60 —8 30

Cottonseed o1l | Cents/pound 36 51 — 99 —99 —115 —1 23 —1.62

Soybean meal | Dollars/ton 18540 | —230 —2 30 —2 170 —3 00 —3.80

Soybean o1l Cents/pound 28 57 — 06 — 06 —01 —01 — 02

1an prices and price changes are averages of estimated values for 1993-95 1n 1979 constant dollars All values reflect longrun
equihibrium, after full adjustment to the particular boll weevil management program

2Small grain prices are 1n terms ol wheat equivalents

prices reflect longrun equilibrium levels after full cotton lint and cottonseed prices exceeded the positive
adjustment to the respective programs. Price de- effect of increased yields and lower production.costs
creases resulted chiefly from increases in produc- Many producers in the major production areas such as
tion or substitution effects among products The the Mississipp1 Delta, the High Plains of Texas, and the
equibrium base pnice for cotton lint was 76 25 nonweevll-infested areas of the Far West do not
cents per pound. Price decreases ranged from 1 7 directly benefit from the programs included 1n this
cents per.pound for OPM-NI to 2 7 cents per pound evaluation, but they do experience the resulting
for OPM-NI-BWE (table 3). lower prices However, producers m heavily infested
areas do benefit from these programs Net income
Net market benefits—a major cnterion for ranking for soybeans, corn, and small grains decreased be-
alternative programs—were positive for all programs cause of small price decreases and mimor changes in
(table 4) The program with the highest net benefit the location of production. Grain sorghum returns
was OPM-NI-BWE, followed in order by OPM-I, CIC- imcreased shightly in response to higher prices caused
BWE, OPM-NI, and OPM-PI Net benefits equal the by a shift to cotton 1n most areas of Texas.
sum of consumer and producer benefits minus
public costs. All estimates represent changes from Uncertainties and Implications of the Analysis
CIC and are based on future streams of benefits and
costs discounted at the 7 125-percent rate The economic analysis reported here relies heavily
on brological relationships (1) yield-infestation and
The benefit-cost (B/C) ratio 1s an alternative meas- {2) msect control inputs and costs associated with
urement for ranking alternative programs that 1s alternative programs for cotton msect management
relevant with a budget.constraint The B/C ratio is We estimated these relationships through the inter-
calculated as the present value sum of consumer and action of experts in a Delphiprocess.
producer benefits divided by the present value of
public costs The B/C ratio 1s highest for OPM-N1, A degree of uncertainty in the Delphi estimates anses
followed 1n order by OPM-PI, CIC-BWE, OPM-NI- from two sources. First, precise, scientifically deter-
BWE, and OPM-I (table 4) The differences in the mined data are not available to substantiate the scien-
B/C ratics for OPM-PI, CIC-BWE, and OPM-NI-BWE tific judgment of the Delphi panelists However, this |
are probably insigmficant deficiency 1s the reason a Delphi approach was used.
Second, the standard deviations surrounding some
Net income to cotton producers as a group was nega- Delphi average estimates, particularly those for limt |
tive for all programs The aggregate impact of lower yield changes in eastern Texas, indicate:a relatively
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Table 4—Present values of benefits and costs for alternative boll weevil management programs?

Changes in present values?
Group or item
OPM-NI OPM-P1 OPM-I CIC-BWE OPM-NI-BWE
Billion dollars

Consumer benefits® 4 58 4 50 b16 417 6.46
Net income to cotton

producers — 85 — 84 — 60 — 42 — 96
Net income to other

producers® —110 —109 —104 — 84 —1 37
Program costs paid by the

Government5 06 12 44 .16 .24
Net market benefits® 257 2.45 3.07 2175 389
B/C ratio? 44 1 211 g1 181 17 1

1Net benefits and B/C ratios are based on unrounded data Figures in this table represent changes in present values of

benefits and costs as compared with a baseline that represents current insect control
2Ful:ure benefits and costs are 1n 1979 dollars, discounted at a 7 125-percent rate into perpetuity
3Consumers include all market participants beyond the farm gate, including proeessors, millers, and final consumers
4lncludes producers of soybeans, corn for grain, grain sorghum, and small grains
Producers were assumed to pay 50 Bercent ol eradication program costs, exclusive of capital costs and followup momtoring

Producer shares of program costs are re

ected 1n returns to cotton production

BNet market benefits eléual the sum of above consumer and producer benefits minus program costs paid by the Government

This 1s generally considere

the best enterion 1f there are no budget constraints

B/C ratios were calculated as the sum of thEJ)I‘ESEDt value of consumer and producer benefits divided by the present value of

public program costs This 15 generally considere

high variance of expert opmion among panelists
Therefore, the economie evaluation included sen-
sitivity analyses of the Delphi data We ran TECHSIM
by using the Delphi estimates of cotton yield changes
and also by using yield changes equal to 50 percent
of those estimated by the Delphi panel Comparison
of results of these runs showed that reduced yields
resulted in lower net social benefits (as would be
expected), but they did not alter the relative rank-
ing of the alternative programs (<)

The Delphi estimated impacts of OPM-I were made
under the assumption that sufficient cotton acreage
recewves diapause or overwinter control so as to pre-
vent the need for in-season treatment for boll weevls
prior to the onset of Heliothis on at least 90 percent
of the cotton acreage Similarly, Delphi estimates for
both alternative programs for boll weevil eradication
were made under the assumption that eradication
was successful in the strict sense of reducing the
population to zero The Delphi experts did not ad-
dress the technical or operational feasibility of
eradication as part of the data generation process,
but 1ts feasibility would necessanly be part of the
program selection process

the best criterion if there are budget constraints

Program components and costs were estimated, even
though there was little empirical evidence on work-
abihity, effectiveness, or producer participation How-
ever, a rigorous review and interaction process was
implemented To a limited degree, the rsk of public
program cost overruns would be provided for by
small contingency funds in the program budgets
There was hittle research or other information on the
rate of adoption or producer participation 1n vol-
untary extension programs Sensitivity analysis pro-
vided an estimate of the effects of a 7-year adoption
rate for OPM-related programs as compared with the
2- to 3-year adoption rate used in this evaluation (4).
Again, the ranking of alternatives remained the same,
although a slower rate of adoption resulted 1n
shightly lower net benefits

In addition to the uncertainties mentioned above,

1t 1s not known that eradication per se 1s techncally
feasible regardless of expenditures Unfortunately,
the nature of the boll weevil problem imphes that
there 15 no scientafic way to assess the probabihity of
eradication short of a compiete eradication effort

for the United States, then, the probability of success
15 0 or 1 Consequently, there 1s no scientific or
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objective way to assign probabilities to estimates of
economic effects that appear 1n this article

Major Conclusions

All the alternative programs increase consumer ben-
efits at the expense of farm income, moreover, con-
sumers could compensate producers for their losses
and still be better off In an ex ante sense, many
producers have difficulty perceiving how they would
be worse off without the boll weevil, similarly, con-
sumers may have difficulty perceiving benefits attri-
butable to boll weevill management programs In-an
ex post facto sense, changes in consumer benefits and
farm income resulting from a boll weevil program
would be concealed by many other factors that in-
fluence prices and farm income Thus, there would
be considerable political danger 1n selling consumers
on the 1dea that they could compensate producers
and be better off For these reasons, compensation
appears quite unhkely

If boll weevil control has a high enough budget
priority for any of the programs to be financially
feasible and if the decision 1s to be made without
regard to whom the benefits and costs accrue, then
OPM-NI-BWE 15 the preferred program, as 1t has the
highest net social benefits On the other hand, 1f boll
weevil control 1s a low priority budget item, the pre-
ferred program 1s not clear unless 1t 1s compared
with many other possible investments of public
funds With budget constramnts, greater importance
should be 'given to the B/C ratio than to net social
benefits Using a B/C ratio criterion indicates that
OPM-NI 1s the preferred program even though 1t has
the next to the lowest net social benefits

From the-long-range perspective of agricultural pro-
ducers, CIC 1s the preferred program option because
aggregate farm mcome is highest under current boll
weevil management methods Although producers
in heavily infested regions would gain from any of
the programs evaluated, the gainers cannot compen-
sate the losers and still be better off

Given the results of this study, the chowce of the
“best” boll weevil management program depends on
the target group for program implementation
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