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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 

This artICle presents an aggregate benefit-cost analysIs of alternative areawide boll 
weevil eradicatIOn and management strategies Economic effiCiency effects of the 
programs were measured m terms of consumer benefits, farm mcome, and publlc 
program costs, TECHSIM-an econometnc Simulation model of production and 
consumptIOn of major U S agncultural crops-was' used to estimate market Impacts 
of the programs Boll weevil eradicatIOn, combmed,Wlth pest management, was found 
to have the highest net SOCial benefits However, thIS program also had the highest 
public (taxpayer) costs An optmlUm 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 pnontles and the target 
group for program ImplementatIOn 
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Boll weevils mfest about 7 million acres of cotton m 
areas extendmg from Vlrglma to central Texas Smce 
shortly after the boll weevil first mfested U Scotton 
m the late 1890's, the msect has ranked high, If not 
the highest, among msects causmg economic damage 
to U S crops In addition to direct economic damage 
caused by the pest, the substantial amounts of 
msectlcldes used to control boll weevils have appar­
ently resulted m senous environmental problems 

In View of the economiC and environmental problems 
posed by the boll weevil and m recogmtlOn of the 
techmcal and operatIOnal advances m Its control, 
the U S Department of Agnculture (USDA) mltiated 
comprehenSive bIOlOgical, environmental, and econ­
omic evaluatIOns to assess the potential of alternative 
areaWide boll weevil eradlcatlOnl and management 

"'Taylor IS a professor In the Department of Agricultural 
Economics and E~onomlcs at Montana State University, 
Carlson 15 a professor In the Department of Economics and 
BUSiness at North'Carolina State University. Cooke and 
Starbird are agricultural economists With the National 
Economics DIVISion, ERS.lyand Reichelderfer IS an a~ncul· 
tural economist With the Natural Resource Economics 
DIvIsIOn, ERS 

AuthOrization for pubhc sponsored areaWIde bon weeVIl 
management programs IS given to the Secretary of Agrlcul 
ture In the 1973 A~rlcultural and Consumer ProtectIOn Act, 
P L 93-86 (3) ItaliCized numbers In parentheses refer to 
Items In the References 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 distrlbutlOnallffip_acts of 
alternative areaWIde strategies for boll weevil control 
Net economic effiCiency was defmed-m terms of 
consumer benefits (consumer surplus), farm mcome 
and pubbc program costs DlstnbutlOnallmpacts 
were measured m terms of consumer benefits, region­
al farm mcome, and taxpayer costs 

Because any large-scale pest control program affects 
not only t1Ie market for the target crop but also 
related markets, aggregate economic evaluiltlOns of 
such programs are lffiproved If they are conducted 
m a general equillbnum framework, otherWise, pnce, 
quantity, and surplus estimates would be biased In 
hght of thIs Situation, TECHSIM. a regionalized 
econometric Simulation model fqr the production 
and consumptIOn of major U S_ field crops, was used 
to estimate market lffipacts of alternative boll weevil 
control programs as reflected m regional per-acre 
Yields and production costs The versIOn of TECHSIM 
utilized for thiS analysIS did not mclude an expllclt 
bvestock sector, but'lt IS otherWIse essentially the 
same as the verSIon reported m the first article m 
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thIS Issue The versIOn used'for thIS analysIS IS 
reported m (2) 

We defme alternative programs considered m the 
evaluatIOn m the next sectIOn Then, we present 
regIonal msect control costs, Yields, public program 
costs, and llDplementation data that are cntlcal to 
an aggregate analysIs We diSCUSS the,beneflt-cost 
framework, and we present natIOnal Impacts of 
alternative programs; followed by estimates of 
d1Stnbutionallmpacts Fmally, we diSCUSS uncer­
tamtles and ImplicatIOns of the analysIS USDA 
reports (4, 5, 6, 7) proVlde additional deWs on the 
economic evaluatIOn and results 

Alternative Boll Weevil/Gotton Insect 
Management Programs 

SIX programs were chosen for evaluatIOn 

1. Current msect control (CIC) assumes msect con­
trol as now practiced by cotton producers With a 
continuatJon of extensIOn educatIOn and techmcal 
assistance at current fimd10g levels 

2 Optimum pest management with contlnumg m­
cenp.ves for boll weevil management (OPM-I) uses 
relevant boll weevil/cotton msect management 
practJces over all acreage where boll weevils are 
currently a pest problem ThIS acreage would re­
ceive areawide dlapause and/or p1Ohead'square 
treatments,2 as needed, with full reimbursement to 
producers for treatJnent costs. All ' areas where the 
areaWide dlapause strategy could not be llDple­
mented or where It IS not needed because of an 
absence of boll weeVlls would utilize, If applicable, 
all relevant practJces except the organized areaWide 
dlapause treatment. AdditIOnal extensIOn personnel 
and support would be prOVided m all areas of the 
11 weevil-mfested States. 

2Dlapause control refers to late season insectiCide treat­
ment, timed to affect reproductive adult weeVils pnor to 
their overwIntenng The t1mmg IS such that few or-no same 
year Yield benefits result The treatment IS aimed at reducmg 
the level of next year's reSIdent weeVil population Therefore, 
dlapause treatment IS often not conducted by producers 
whose deCISions are based on shortrun, mtraseasonal con­
sideratIOns Pinhead square treatment IS an early se-ason con­
trol strategy which also occurs at a time that might 'lot be 
chosen by a shortrun proflt-mmomlzlng producer Both 
strategies are rehittvely ineffective If not practiced over a 
large area 

3 OptJmum pest management With phased mcentlves 
(OPM-PI) 10cludes the same management practices 
and recommended technical components as OPM-I, 
except,that 10centlve payments for dlapause or pm­
head square treatments decrease annually over a 
4-year penod from full,reImbursement 10 the first 
year to no relm bursement m the fifth year • 
4 Optimum pest management With no 10centIves 
(OPM-NI) mcludes the same management and techm­
cal components of the beltwlde program specified for 
OPM-I, except that producers are not reimbursed for 
dlapause or p10head square,treatJnents 

5 Optimum pest management With boll weevil erad,­
catIon (OPM-NI-BWE) mcludes eradicatIOn of the 
boll weevil as a major component 3 To achieve effi­
CIent Implementation and to take advantage of the 
absence of the boll weevil, OPM-NI, mcludlng ItS 
additional extensIOn mputs, would be m place before, 
dunng, and after eradICatJon Eradication would be­
gm m the Southeast and proceed west through eight 
separate zones, followed by the mamtenance of a 
buffer zone between the Umted States and MeXICO 
to mhlblt reillfestatlOn 

6 Current msect control With boll weevil eradICa­
tIOn (CIC-BWE) would be Implemented With current 
levels of fundmg for extensIOn educatIon for cotton 
msect management before, durmg, and after eradICa­
tion The eradlcatJon component of thiS program 
would be the same'as for OPM-NI-BWE 

ASSOCiated With each of the programs are umque 
sets of producer msect-control costs, cotton lint 
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 dlstrlbutlpnal and.economlc 
effiCiency 

Regional Data 

NatIOnal economiC evaluatJon of alternatJve boll 
weeVlI management optlOns'requIred us to estImate 
lint Yield and per-acre msectIclde use data, and to 
compare public expenditures for each optIOn. EstI­

30ne reason that boll weevil eradicatIOn has some chance 
of success IS that the boll weeVil can survive only on cotton 
and on a few Wild host plants found exclUSIVely m southern 
Texas 
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matlon of regIOnal Yield Impacts was especially ,dlf­
flCult as llttle empmcal eVidence was available on 
a regIOnal or beltWlde basIs. Because expenments 
would be too costly and tune consummg to provide 
the Yield and cost data needed for each alternative 
msect management strategy, we mvestlgated the pos­
SIble contnbutlOns of the followmg three approaches 
to obtam the Yield and cost Impacts (1) multiple 
regreSSIOn, (2) SImulation, and (3) Delphi As regres­
SIon and SimulatIOn data were not available for all 
cotton regIOns, we obtamed Yield and msectlclde 
cost data usmg a,structured Delphi process for the 
32 weevll-mfested regIons shown m figure 1 

Delphi IS a process by which a panel of experts IS 
polled for mformatlon, each member of the panellS 
glven feedback on the range and vanatlOn of Imtlal 
response, and then members are polled agam Delphi 
msectlclde use and Yield estimates were developed 
by a broad group of mdlVlduais representmg cotton 
research, Cooperative ExtenslOn SelV1ce (CES), pro­
ductlOn, management consultmg, and the chemical 
mdustry Delphi panellSts were Identified as experts 
by a representative of each respective group Because 
consistent data on cotton msects and theu control 
for all weevil-mfested reglOns are lackmg and 
because attempts to generate these data through 
varlOUS analytical techmques have been unsuccessful, 

Figure 1 

Cotton Production Regions 

the subjective Judgments of the expert Delphi panel­
ISts represent the best available estimates of the 
average subreglonal farm-level unpacts of a change 
m boll weeVil/cotton msect management programs 
In an evaluation of the Delphi results, we also found 
that the estimates generally fall wltlun,the range of 
available estimates from other partial sets of subJec­
tive or hlstoncal data (5) 

Producers' Insect Control Costs 

Strong lmkages and mteractlOns eXist among boll 
weeVil, bollwonn (HellOthls), and other msect man­
agement practices Some chemicals and many treat­
ments are used to control more than one lnsect 
Pnmary treatments agamst one pest often result m 
secondary effects on other msects. The program 
optlOns mc\udmg an OPM component,recogmze 
these mteractlons by addressmg msect management 
m a hollstlC framework InsectiCide use and cost 
estimates were also collected and expressed m terms 
of the total msect complex and control scenano 

Figure 2 summanzes estimates of U S producer 
costs of msect control for alternatIVe management 
programs Costs of msectlclde matenals and theu 
application costs are mcluded These estimates are 
based on Delphi results for longrun average levels of 

~ = Areas not Infested With boll weeVils 
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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 
30, 32 and 33) 

Producers' Insect Control Cost 

mfestatlOn 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· 
tlon regions. Although CIC costs are generally high· 
est m the Southeast, costs are also high m some areas 
of Texas, notably the Central River Bottoms (region 
27) and Wmter Garden (regIOn 26), and m LOUISiana 
Some areas, mcludmg Missouri, northeast Arkansas, 
and the Rollmg Plams and Upper Concho regions 
of Texas, generally expenence httle msect pressure 

Insecticide apphcatlons and producer costs per acre 
followmg unplementatlon were generally lowest for 
the two eradication programs. Costs for OPM·NI­
BWE were higher than those for CIC m Missouri and 
northeast Arkansas, where Delphi panelISts mdlCated 
that current control practices for msects other than 
boll weevils were madequate and would hkely be 
corrected With added extensIOn education. 

Cotton Lmt Yields 

Figure 2 summanzes Delphi estimates of Imt Yields 
for the SIX U.S management programs CIC Yields 
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correspond closely With average 1969-78 Yields pro­
Vlded to Delphi panelists, With some modifICations 
as estimated by panelISts Yields for other programs 
were estunated as changes from the CIC base 

All programs mcrease Yields Incremental Yield m­
creases are generally greater from CIC to OPM-NI 
than from OPM-NI to any other option. ThiS fmdmg 
reflects the panehsts' behef that additional exten­
sIOn education and techmcal assIStance would im­

prove cotton msect management and boost Yields 
Yields for OPM-PI and OPM-I either equal or shghtly 
exceed those for OPM-NI Panehsts believed that the 
addition of an areaWide dlapause program with m­
centlVes would not greatly mcrease Yields above 
those associated with an mcreased extensIOn educa­
tion and mformatlOn program. Yield mcreases for 
CIC-BWE are lower than those associated with the 
OPM programs m most regions m the Southeast and 
mid-South. The ImphcatlOn IS that OPM programs 
would unprove management of all cotton msects, 
whereas CIC-BWE unpacts relate to eradicatIOn of 
the boll weeVlI only However, m most regions of 
eastern Texas, Yields are higher for CIC-BWE than 
for OPM programs ThiS may mdlcate that the boll 
weevil IS more often the key pest m eastern Texas, 
whereas other key pests may predommate m the 
mld·South and Southeast 
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In most regIOns, OPM-NI-BWE average Y1elds are 
lugher than thoseJor other programs, except for 
some regIOns where Y1elds equal OPM-I. The ch1ef 
ratIonale for h1gher Y1elds, as well as for lower pro­
ducer costs, for the OPM-NI-BWE program 1S that 
1t combmes the advantages of mcreased extens10n 
mput and boll weevu erad1catlOn 

Public Program Cost Data 

Pubhc cost 1S an 1mportant element m the economiC 
evaluatIOn of beltwlde cotton msect management 
programs A Program Defmltlon and Cost Faculta­
tor Group, compnsed of members of pubhc instItu­
tIons that would 1mplement the vanous programs, 
spec1fled gwdelmes and coordmated'the reV1ew of 
Antmal and Plant Health InspectIOn Service (APIDS) 
and CES estimates of pubhc costs for the SIX pro­
grams (7) Program co-sts for Implementmg beltwlde 
programs were esttmated for each of 32 cotton pro­
ductJon regIOns m boll weevu-mfested areas (fig_ 1) 

Pubhc costs mclude all Federal and State costs asso­
cmted WIth each of the boll weevtl/cotton msect 
management programs, mcludmg mcenttve payments 
to producers where apphcable IncentIve payments 
for chapause and pmhead square treatments under 
the OPM program were based on Delphi estImates of 

farmers' needs for such treatments (5) In tlus analy­
S1S, producers were assumed to pay 50 percent of era­
d1catIon operatIonal costs_4 All research and develop­
ment costs were excluded because past mvestments 
are not relevan t to the chOIce among current al ter­
natIves Regular county extensIOn personnel were 
not mcluded m these computatIons because thelI 
number 15 unhkely to vary by the chOIce of msect 
management program However, county extensIOn 
entomologISts assigned specu1cally to cotton were 
mcluded 

We forecast ne1ther changes m mput pnce levels 
dunng the 1mplementatton penod nor changes m 
relatIve pnce levels of duferent mputs We assumed 
technology was unchanged from eX1stmg on-the­
shelf procedures dunng the evaluatIOn penod_ 

The pattern of estimated pubhc costs for each of the 
beltwlde programs vanes cons1derably from m1tiatlOn 
through full tmplementatton (table 1) It would cost 
an esttmated $460 mtlhon, mcluchng cap1tal mvest­
ments, durmg the 9 years to erachcate the boll weevtl_ 

40ther cost-share arrangements (for example, Government 
prOVIsIon of two-thuds of total cost) were evaluated WIth no 
change In program ranking ThiS occurred because cost-shares 
affected only producers' profit dunng the 2 years of erachea­
tIon lmplemen tatIon 

Table I-Annual pubhc costs for beltwlde boll weevtl cotton msect management programs, years 1-15 

Year CIC I OPM-I I OPM-PI I OPM-NI I OPN-NI-BWEI I CIC-BWE2 

MillIOn dollars 

1 2_5 56 55 47 62 25 
2 25 358 356 69 191 121 
3 2.5 358 289 69 462 39.2 
4 25 35.8 221 69 795 72.5 
5 25 358 69 69 943 873 
6 2.5 358 69 69 740 671 
7 25 35.8 69 69 51.0 441 
8 2'5 358 69 69 74_1 672 
9 25 358 69 69 654 593 

10 25 358 69 6.9 211 160 

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 

1Includes all eradlcatlOn program costs as well as related OPM-NI and followup mOnItormg costs Pubhc costs would be lower 
than these amounts If farmers share some of the eradIcatIOn costs 

2Assumes constant 1979 dollars and constant 1974-78 average cotton acreage 
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If fanners share part of the erarucatlOn costs, pubhc 
expenditures under erarucab.on programs would be 
reduced CIC and the three mcentlve-related OPM pro­
grams would be funded through CES, whereas the 
two erarucatlOn programs, CIC-BWE and OPM-NI­
BWE, would be Jomtiy funded by CES and APHIS 

Schedules Assumed for Program
Implementation 

Recogmzmg that programs would probably not be 
fully lffiplemented m the first year and that produ­
cer Impacts and adjustments would not take place 
lffimeruately, we made slmphfymg assumptions to 
reflect the dynamics of lffiplementatlOn 

To promote comparability of results, we assumed 
that all programs would be Imtlated m 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 m place 
m year I, and 100 percent m place m year 2 Incen­
tive payments to producers for any dlapause/pmhead 
square treatments would start m year 2 at the full 
fundmg level For the OPM-NI-BWE program, an 
OPM-NI option would be Implemented m all regIOns 
m year I, the year Immeruately precedmg mltiatlOn 
of erarucatlon m southern North Carohna In North 
Carolma and m South Carolma, we assumed that 
tiJe OPM-NI optIOn would be fully staffed m year I, 
whereas staffmg would take place over a 2-year 
penod m the other States EiarucatlOn would be 
phased across the Cotton Belt m eight zones, startmg 
m year 2 m North Carolma and endmg m year 10 
m the lower RIO Grande Valley of Texas EradICa­
tion actlVltles are completed m 2 years wlthm a 
given zone and are followed by contmuous momtor­
mg for mClplent mfestatlOns 

Eradication actlVltles m the CIC-BWE program take 
place m the same sequence as those for OPM-NI­
BWE, except that no additIOnal CES personnel are 
funded 

Estimates of changes m cost and Yield obtamed from 
the Delphi panels proVlded the pnmary basIS for 
ev.luab.ng aggregate economIC Impacts of alternative 
management programs However, Delphi estimates 
reflect the Impacts of full ImplementatIOn of the 
programs Inasmuch as It IS unrealistic to assume full 
lIDplementatlon m the first year, we estimated 

armual 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 m APHIS and CES All changes were 
measured from the CIC base except for OPM-NI­
BWE, which IS based on OPM-NL We report the 
sensItivity of other selected assumptIOns relating to 
ImplementatJon schedulmg later m thIS article 

Addlb.onal cntlcal assumptIOns relate to the effec­
tiveness of programs and the rates of producer 
partiCipatIOn The evaluatIOn assumes that the 
technolOgies and practices speCifIed for use m 
weevll-mfes_ted regions would successfully erarucate 
or suppress the boll weeVll as mdlCated m each plan 
We also assumed that producers would participate 
m the respective programs as estimated by the 
Delphi panels Mandatory partICipatIOn IS s-pecIfled 
for eradicatIOn. For OPM programs, the BIOlOgical 
EvaluatIOn Team (BET) estimated the extent of 
farmer partiCipatIOn needed, by regions or by areas 
WIthm regions In heaVlly mfested areas, the per­
cen tage of reqUired acreage exceeded 90 percent In 
some areas, much less acreage was reqUired because 
of hlstoncally low weevil mfestatlOn Delphi esti­
mates of partiCipatIOn were matched agamst the 
BET estimates of reqUired acreage In some areas, 
expected parb.clpatlOn was less than that reqUIred, 
m which case the program lffipacts on that acreage 
reflected a modIfied OPM optIOn (extensIOn mfor­
mati on and techmcal assistance) Without organIZed 

Table 2-Tlffie-phasmg of changes m lmt Yields and 
costs dunng ImplementatIOn of alternative 
programs 

Percentage of 
rufference from CIC 

Program 
Year 11 Year 2 I Year 3 

Percent 

OPM-NI 
OPM-PI and OPM-I 
CIC-BWEI 
OPM-NI-BWE' 

25 
50 

0 
25 

75 
100 

75 
75 

100 
100 
100 
100 

1Year 1 for both eradIcation OfltlOns refers to fJrst year 
of fall dlapause apphcahons In a given region Prior to 
eradication In the OPM·NI BWE program, which IS phased 
across the Cotton Belt, an OPM-NI program I will be,ln effect 
Dunng those early years, the OPM-NI perCentages apply to 
Delphi estimates of change for that program When BWE IS 
Initiated, the adjustment from OPM-NI to OPM-NI-BWE 
takes place accordmg to the 25 75 100 scale 
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d!apause/pmhead square treatments or mcentIve 
payments In most regIOns, the OPM-NI and OPM-PI 
programs were Judged not to be effectIve m elimmat­
mg the need for IDldseason treatments for the boll 
weevtl on at least 90 percent of the cotton acreage 
prior to HellOthUl 'treatments However, the OPM-I 
program was assumed to be fully effectIve where 
needed to,fulfill the above performance requIrements 
SIrmlarly, the eradIcatIon component of CIC-BWE 
and OPM-NI-BWE'programs was assumed to be fully 
effectIve beltWlde, and the followup momtorlng pro­
gram was assumed to detect and control mCIpIent 
populatIOns or remfestatIons 

Benefit-Cost Evaluation Framework 

In the absence of external Impacts, the present value 
of changes m consumer surplus plus changes m pro­
ducer surplus mmus all public program costs can 
satIsfactorily measure the natIonal net market bene­
fits of a program Although objectIons have been 
raIsed agamst thIS approxlmatwn of SOCIal benefIts, 
we believe there IS no better empmcally operatIOnal 
measure It IS not an all-mcluslve measure of net 
SOCial benefits, as It excludes enVIronmental factors, 
human hazards, aesthetIcs, potentIal pestICide resIs­
tance, and other pOSSible Impacts that declSlonmakers 
should consIder. These added consideratIons, how­
ever, have not been quantuled and thus could not 
be assessed m monetary terms 

Economic Impacts of alternatIve management pro­
grams on producers of raw agncultural 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 du­
ference between gross returns and vanable produc­
tIon costs, a defimtlOn which IS consistent With net 
return variables m TECHSIM supply equatIOns For 

I, 	
producers' net returns to be a valid measure of pro­
ducer surplus, real prices of productIOn mputs must 
be constant over the relevant range of changes m 
mput use that could be attnbuted to Implement­
mg any of the management programs Constant 
mput prices appear to be a realistIc assumptIOn 5 

5We expliCitly conSidered exceptions to thiS assumptIOn 
In estlmatmg speclalued momtonng and manpower re 
source requll'ements for eradIcation and pest management 
programs 

In thiS artICle, the term "consumers" has a very 
broad meanmg and mcludes all market participants 
beyond the farm gate Thus, m additIon to mcludmg 
the fmal consumers of processed agncultural crops, 
we mclude processors of crops such as owners of 
gms and textile mills. The area under an mcome­
compensated demand curve less assOCiated expendi­
tures IS the compensatmg variatIon measure of con­
sumer benefits ThiS measure IS commonly termed 
consumer surplus The change m consumer surplus 
resultmg from a pnce change can be seen to be the 
area graphically bounded by the demand curve and 
the price axiS between the two pnce lmes; thIS 
change can be approXImated by the change m pnce 
multlphed 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 Wlth ordmary demand functIons. As price 
changes resultmg from alternatIve boll weevil man­
agement programs are rather small, the bias attn­
buted to usmg ordInary demand functIons rather 
than compensated demand functIOns appears 
mSlgmflCant 

In calculatmg the present value of all benefit and 
cost Items, we dIscounted future benefits and costs 
Wlth an annual mterest rate of 7 125 percent All 
annual benefits and costs were estImated m constant 
1979 dollars Thus, one should note that the 7 125~ 
percent mterest rate IS a real rate and not a nommal 
rate The discount rate chosen for thiS study IS the 
1980 rate recommended by the Water Resources 
Council for land and water resource plannmg The 
hterature abounds Wlth references to problems m 
selectmg the correct dIscount rate (for example, (1)) 
However, sensItivity analyses conducted on the diS­
count rate show that the relatIVe rankmg of alterna­
tIve programs IS not sensItIve to changes m the diS­
count rate used to evaluate the optIons 

Aggregate Evaluation Results 

EvaluatIOn results of mterest to pohcymakers mclude 
dllferences among programs m 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 m commoruty prIces resultmg from alternatIve boll weevil management programs and 
CIC base prices' 

CIC Change m prIce resultmg from program 
CommodIty Vmt base 

prIce OPM-NI ! OPM-PI ! OPM-I! CIC-BWE OPM-NI-BWEI 
Corn Dollars/bushel 256 -0005 -0005 -0005 -0006 -0.008 

Small grams2 do 271 -002 -.002 -002 -.002 -003 

Gram sorghum do 266 008 008 10 .013 014 

Cotton Imt Cents/pound 76.25 -167 -167 -195 -208 -273 

Cottonseed Dollars/ton 12246 -11.65 -1165 -1356 -1440 -19.00 

Soybeans Dollars/bushel 646 -.016 -016 -.013 -015 -02 

Cottonseed meal Dollars/ton 16820 -510 -510 -5.90 -660 -830 

Cottonseed 011 Cents/pound 3651 - 99 -99 -115 -123 -1.62 

Soybean meal Dollars/ton 18540 -230 -230 -270 -300 -3.80 

Soybean oil Cents/pound 2857 -06 -06 -01 -01 -02 


I -
All prices and pnce changes are averages of estimated values for 1993-95 In 1979 constant dollars All values reflect longrun 

equilIbrium, after full adjustment to the particular boll weeVil management program 
2Small gram prices are In terms of wheat eqUivalents 

prICes reflect longrun equilibrIum levels after full 
ad.Justment to the respective programs. PrIce de­
creases resulted chiefly from mcreases m produc­
tion or substitution effects among products The 
equilibrIum base pnce for cotton hnt was 76 25 
cents per pound. PrIce decreases ranged from i 7 
cents per,pound for OPM-NI to 2 7 cents per pound 
for OPM-NI-BWE (table 3). 

Net market beneflts-a major cntenon for rankmg 
alternative programs-were posItive for all programs 
(table 4) The program With the hIghest net benefit 
was OPM-NI-BWE, followed m order by OPM-I, CIC­
BWE, OPM-NI, and OPM-PI Net benefits equal the 
sum of consumer and producer benefits mmus 
pubhc costs. AIl estimates represent changes from 
CIC and are based on future streams of benefits and 
costs discounted at the 7 125-percent rate 

The benefit-cost (B/C) ratIO IS an alternatIVe meas­
urement for rankmg alternatIVe programs that IS 
relevant With a budget,constramt The B/C ratIO IS 
calculated as the present value sum of consumer and 
producer benefits ruVlded by the present value of 
pubhc costs The B/C ratio IS hIghest.for OPM-NI, 
followed m order by OPM-PI, CIC-BWE, OPM-NI­
BWE, and OPM-I (table 4) The rufferences m the 
B/C ratios for OPM-PI, CIG-BWE, and OPM-NI-BWE 
are probably mSlgmflcant 

Net mcome to cotton producers as a group was nega­
tive for all programs The aggregate Impact, of lower 

cotton hnt and cottonseed p"ces exceeded the POSItive 
effect of mcreased YIelds and lower productlOn,costs 
Many producers m the major productIOn areas such as 
the MISSISSIPPI Delta, the HIgh PlaIns of Texas, and the 
nonweevll-mfested areas of the Far West do not 
dIrectly benefIt from the programs mduded m thIS 
evaluation, but they do expenence the resulting 
lower pnces However, producers m heavily mfested 
areas do benefit from these programs Net mcome 
for soybeans, corn, and small grruns decreased be­
cause of small pnce decreases and mmor changes m 
the location of production. Grrun sorghum returns 
mcreased shghtly m response to hIgher pnces'caused 
by a shut to cotton m most areas of Texas. 

Uncertainties and Implications of the Analysis 

The economIC analYSIS reported here rehes heavily 
on bIOlOgIcal relatIOnshIps (1) Yleld-mfestatlon,and 
(2) msect control mputs and costs assoclllted With 
alternative programs for cotton lllSect management 
We estimated these relationships through the mter­
action of experts m a DelphI'process. 

A degree of uncertamty m the DelphI estimates arIses 
from two sources. Frrst, preCIse, scIentifICally deter­
mmed data are not avrulable to substruItiate the SCIen­
tific Judgment of the DelphI panelISts However, thIS 
defiCIency IS the reason a DelphI approach was used. 
Second, the struIdard devllltions surroundmg some 
DelphI average estunates, particularly those for lmt 
YIeld changes m eastern Texas, mrucate'a relatively 
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Table 4-Present values of benefits and costs for alternative boll weevil management programsl 

Changes m present values2 

Group or Item 
OPM-NI I OPM-PI I OPM-I I CIC-BWE I OPM-NI-BWE 

BtlilOn dollars 

Consumer' benefits3 458 450 516 417 6.46 
Net mcome to cotton 

producers 
Net mcome to other 

-85 -84 -60 -42 -96 

producers4 
Program costs paId by the 

Government5 

-110 

06 

-109 

12 

-104 

44 

-84 

_16 

-137 

.24 
Net market beneflts6 257 2.45 3.07 275 389 
BIC ratlo? 441 211 81 181 171 

INet 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 msect control 

2Future benefits and costs are In 1979 dollars, discounted at a 7 125-percent rate mto perpetuity 
3Consumers Include all market participants beyond the farm gate, mdudlOg processors, millers, and fmal consumers 

4Includes producers of soybeans, corn for gram, gram sorghum, and small gralDs 

5producers were assumed to pay 50 percent of eradication program costs, exc1uslve of capital costs and followup momtormg 
Producer shares of program costs are reflected m returns to cotton production 

6Net market benefits equal the sum of above consumer and producer benefits minus program costs paid by the Government 
ThiS IS generally considered the best crltenon'lf there are no budget constramts 

7BJC ratios were calculated as the sum of the!resent value of consumer and producer benefits diVided by the present value of 
public program costs ThiS IS generally consldere the best cnterlon If there are budget constraints 

high variance of expert opmlOn among panelISts 
Therefore, the economiC evaluatIOn mcluded sen­
SitIVIty analyses of the Delphi data We ran TECHSIM 
by usmg the Delphi estimates of cotton Yield changes 
and also by usmg Yield changes equal to 50 percent 
of those estimated by the Delphi panel Companson 
of reswts of these runs showed that reduced Yields 
resulted m lower net SOCial benefits (as would be 
expected), but they did not alter the relatlve rank­
mg of the alternative programs (4) 

The Delphi estimated Impacts of OPM-I were made 
under the assumption that sufflclen t cotton acreage 
receives dlapause or overwmter control so as to pre­
vent the need for m-season treatment for boll weeVIls 
pnor to the onset of He/toth.s on at least 90 percent 
of the cotton acreage Similarly, Delphi estimates for 
both alternative programs for boll weevil eradlcatlon 
were made under the assumptIOn that eradicatlon 
was successful m the StriCt sense of reducmg the 
populatlon to zero The Delphi experts did not ad­
dress the technical or operatIOnal feasibility of 
eradicatlon as part of the data generatIOn process, 
but ItS feasibility would necessanly be part of the 
program selection process 

Program components and costs were estimated, even 
though there was little empirical eVidence on work­
abillty, effectiveness, or producer partICipatIOn How­
ever, a ngorous reView and mteraction process was 
Implemented To a limited degree, the nsk of public 
program cost overruns would be provided for by 
small contmgency funds m the program budgets 
There was little research or other mfonnatlOn on the 
rate of adoptIOn or producer participatIOn m vol­
un tary 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 m thiS evaluatIOn (4). 
Agam, the rankmg of alternatives remaIned the same, 
although a slower rate of adoptIOn resulted m 
slightly lower net benefits 

In additIOn to the uncertruntles mentIOned above, 
It IS not known that eradICatIOn per se IS techmcally 
feasible regardless of expenditures Unfortunately, 
the nature of the boll weeVil problem Implies that 
there IS no sClentlflc way to assess the probability of 
eradICatIOn short of a complete eradICation effort 
for the Umted States, then, the probability of success 
IS 0 or 1 Consequently, there IS no SCientifiC or 
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objective way to asSIgn probabliltles to estimates of 
economIC effects that appear m thIs article 

Major Conclusions 

All the alternative programs mcrease consumer ben­
efIts at the expense of farm mcome, moreover, con­
sumers could compensate producers for their losses 
and still be better off In an ex ante sense, many 
producers have dIffICulty percelvmg how they would 
be worse off wIthout the boll weeVIl, slmllarly, con­
sumers may have chfflculty percelvmg benefIts attrI­
butable to boll weevll management programs Incan 
ex post facto sense, changes m consumer benefIts and 
farm mcome resultmg from a boll weevil program 
would be concealed by many'other factors that Jll­

fluence prICes and farm mcome Thus, there would 
be conSIderable poiltlcal danger m sellmg consumers 
on the Idea that they could compensate producers 
and be better off For these reasons, compensation 
appears qUIte unilkely 

U boll weeVIl control has a hIgh enough budget 
pnonty for any of the programs to be fmanclally 
feasIble and If the deCISIOn IS to be made wIthout 
regard to whom the benefIts and costs accrue, then 
OPM-NI-BWE IS the preferred program, as It has the 
hIghest net social benefIts On the other hand, IT boll 
weevll control IS a low pnonty budget Item, the pre­
ferred program IS not clear unless It IS compared 
WIth many other pOSSIble mvestments of pubilc 
funds WIth budget constramts, greater Importance 
should be'glven to the B/C ratIo than to net SOCIal 
benefIts Usmg a B/C ratIO cntenon mchcates t)lat 
OPM-NI IS the jJreferred program even though It has 
the next to the lowest net SOCIal benefIts 

From the. long-range persjJectlve of agncultural pro­
ducers, CIC IS the preferred program option because 
aggregate farm mCOme is hIghest under current boll 
weevil management methods Although producers 
m heaVIly mfested regions would gam from any of 
the )Jrograms evaJuated, the gamers cannot compen­
sate the losers and st1l1 be better off 

GIven the results of thIS study, the chOIce of the 
'~best" boll weevll management program depends on 
the target group for program ImplementatIOn 
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