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~ INTERNALIZING HEALTH EFFECTS OF PESTICIDES

' f_The‘Banning'of‘brgahochlorine,base pesticides haslfoféed;fa%meré .

to shift to more expensive, more toxic organophosphates and»¢arbamates:"
1tb»control.pésts.’ Ihe@hazard to the environment has also shifted from

_a_1ong—term‘cuﬁulatiVe”éfféct on certain bifds;'marine.life;fénd'links

in the food chain to a more immediate effect on mammals, specifically

-to man. -

»vThe stated public policy of thevFederai Government through the

Federal insecticide, Fungicide, and RodenticidebAct (FIFRA), as well as of

various state laws, is to pfotect the general public and thé,environment g

- from pesticide hazards. The Act, by recognizing the extra market na-

_ture of many pesticide hazards, calls, in economic terms, for optimal

intérnalization policies. Under Starrett's [1974] definition of an ex-
ternality asyﬁan absence of markets'", the cause of externalities is
rooted in market transaction costs.~ The principal transaction cost
in this studyis the cost of imprecise information.

' In this paper, we report some results of a survey on the precision

of information underlying farm worker pesticide injury policy in California,

‘and draw policy conclusions based on two decision-theoretic concepts.

The first is that a risk averse policy maker who ignores the precision of

his informafion?basevwill make suboptimal decisions, and the second is
that the value of improved information is conditional on the present preci-

sion of information.

1/ Transaction costs are generally defined as the costs of informa-

tion, bargaining, and enforcement of market transactions.
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The information currehtiy avéilable'ﬁo policy makers is contrasted
with the results of a primary survey éf field workers in California.
Two of;the_aréas are: (1) pesticidé reiétedvinjury'incidence and cost/

incidence, and (2) internalization methods of insurance and label regu-

lations.

Current Data Base in California

The sole source of data on occupational injury from agricultural
chemicals in California is the "Doctor's First Report of Work Injhry".
This is a mandatory report for State Workman's Compensation Inéunancé;

Valuable though this report may be, there is strong evidence of under-

reporting of the true level of injury. In addition, Doctor's First

Reports centain very scanty data on the specific pesticide associated
r J J k h2

s

with the injury,‘aﬁd no informationvoﬁ the crop being worked or the_task

béing_peiférmed by the>injﬁred farm_wofker at the time of exposure; |
For the-bolicy makér to set sfanéards'forAthe use of pesticides, it

is highly imporfant that he have a knowiedge'of‘tﬁe’aﬁount and use (crop -

and method of appiication)'ofvtoxic materials. In 1969, the California

'Department of"Agficulturé’was assigned the task of collecting,ahd sum-

marizing the information on restricted pesticide use permits. Under

the California system, growers and commercial pest control operators

~are required to obtain permits and report application of all restricted

materials, under the supervision and control of the County Agricultural

- Commissioner. In California, the permits for agricultural use amount

tovapproximately 700,000 pei year.




The County Agrlcultural Commissioners, appointees of County Board
loi of Superv1sors, are the core of the day—to—day enforcement of pest1c1de
:safety regulations.v Their regularion“activities,,reported‘to the State
oDepartment of Agrlculture, fall dnto three broad categorlesif-vioepec—
tion oF equ1pment and flelds, 1egal acrlons agelnst v1olatore;oend '
.registration and reporting of pesticide'use.

The éolicy”maker, iﬁ order to'Ser optimal standards, also must haﬁe'
accurate iﬁformation on the population»exPoeed‘to a hazard. The sole
‘source of information in‘Caiifornia on the agricultorai work force, its
eiZe, distribution, ano type of Work3 is aata collected by tﬁe‘Califor—-
- nia Department‘ofiﬁuman Resource'Develooment, which oublishes bifweekly
estimatee.from its field office |

Ooe might expect that the mandotory_Workhan's Compeneatioﬁ Insur-
ance program-wooldlinrerneiizevthe peeticide e#terﬁeiiryvand provioe an
exceilent source of data on ﬁ%e social cost componeﬁt impoéedboo,farm
bworkers;' Unfortunately, preﬁium rates to farm firms do not change with.
pesticide‘userr claim history. Also, the manner.in which claims pay-
out data ere recorded prevents cost data from being extrapoleted:even

under the broad heading of "agricultural chemicals" injury.

Primary Survey of Farm Workers

Estimates of injury incidence, eost, and confributing féctors were;
ootéined from a lerge sample eurvey of farm &orkers in ﬁonterey aﬁd
Stanislaus Counties in 1)13 The principal relatlonships examioed were:
the incidence aﬁd‘severity of work—relatedbinjuries aod the coers imf

posed on farm workers due to their ignorance of Workmen's Compensation

rights, the contriboting facters of the crop type and work type witﬁin
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théragriculturai industry on ipjury incidénce, the cost of injuries re-
ported from the point of view of‘the workers, and the effectiveness of
-pesticidé‘ﬁazard warnings on containei lébels.

The‘Sufvey was condﬁcted withvthree passes spaced 30 days apart in
two counties with diSsimilai crbpping patterns. One county had pre-
dominantly tree fruit‘and‘fiEid crops, and the'secénd predominantly fresh
vegetébles. The ﬁiddle pass wés centered on the peak organcphosphate
applicétioQ’season; The recali.time for ﬁeSticide injuries was 30 days.
interviews were conducted by pfoféssional biiingual interviéwers due
to the high proportion of Spanish—speaking workeré in the population. '

Sample size was very important because of the low incidence rate.
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pesticides. A totél of 1477 interviews of farﬁbworkers were made basedA
cn a random cluster,sampie Of farm~worker residéncés, inbluding migraﬁt~
labor housing. |

Because pesticide iﬁjﬁrieé fevealed by the survey wére not cliﬁ;
ically ve?ified, the-she&ﬁié was-desigﬁed to separate out responses
concerning attributioniéf the injury gcause) and degree of confirmation .
of the attribution,‘ Té be iﬁcluded in the survey, an injury required
‘that the worker had taken at ieast onefhéif day‘off from work, or had
visited a physician. ’This minimum ieﬁei qf severity we felt Qas neé—v
’essary to/eiiminaté>the Eaﬁkgfound level éf‘headaches, hangoveré,'and

other nuisance impairments.




Iﬁjurv Incideﬁcé and Cost

~ Table l‘indiéétes4thé Hours'idst*pér.i,bOO‘h§ﬁrs worked;:attfibuted
'tq,pesticidés from our farm workerrsurvey, Doctor'é‘First Reports,%and;
':for cbmgarison, the tiﬁe-lost rate due fd'gll causes és fepofted froﬁ Jq
a Célifgrnia Départment of_Indﬁstrial Heélfh,survey.in 1973.
| The lost—time rates in‘the table afe cumulative. Thét ié,.leVe1
two injury rates'include leyel‘one injury»rétes, and level three includes
béth confidence levels one and two. The data in Table 1 reveal the
maghitude of the under—reborting problem of pesticidé injuriés? Under .
the highest levél‘of confidence, level one, the results of the farm
worker survey indicaté:én injury 1evei several orders 6f magnitude
greater.thaﬁ the injury rate reporﬁedlfrom Doctdr's First Reports. This
same cohfid@pce‘level also~iﬁdicates an injury rate about 50 percént of
the injury rate from all caﬁses.in manufacturiﬁg. ‘

xThe cost~pér~injury incident_was obtained from the Doctbrfs»Firsf
_Rep@rts and the'pfiméry survef, When expréséed in the more meaningful
fbfm.of céstwper—day,lost by “injury, the two sources are invcloée agree—
menti_ To obtain a uniform cost basis, theAboctbr's First‘Repdrt costs
were adjusted for time lost by the worker that was insufficient to cléim‘
under Workmen's Compénsation regulationé. Currently, a worker must lose
more than tﬁree cdnseéufive days to be eligible‘fcr lost‘time COmpensétioﬁ;
Sténdard costs of medical treatmeﬁt'had to.be used for many of the re-
Spondents to the pyimary‘survgy,_who were only-awaré of their direct

costs of treatment and not those paid by insurance or Medi-Cal schemes.

The results are contained in Table 2.
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TABLE 1

Hours Lost Per 1,000 Hours Worked.

Attributed to ’Statewide‘av, All causes
pesticides . Dr.'s First . Dept, Industrial
1973 Farm .- - Report, 1973 Health Survey, 1973
-w?rkgr surveyl — Farm P.C.O.2 nghest‘ average
Confidence level cons-- manu-
. workers . workers . - .
1 2 3 _ truction facturing.
1.467  2.653  5.251. -.0056 . .6973 j 4.760 - 3.004

lLevel 1: Definitely pesticide related.
Level 2: Probably pesticide related.
Level 3: : Possibly pesticide related.

 2P.C.0. denotes workers for Pest Control Operators.
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TABLE 2 |
Doctbr'é Firét Réports;‘1973. . ‘_A';bv:' ‘ ‘. o Fiéid workertli
Cost per incidentvreportgd .i Mean R o $101.7l‘v
o » ﬂStaﬁaard deviation : "38,53A Ry
 Cost per day lost | Mean | : R $ 33.42

Primary Survey of Field Workers - Monteréy, Stanislaus, Counties, 1973
" Cost per incident reported Mean A $130.48
Standard deviation 126.64

Cost per day lost . Mean B 8 31.86
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It must be emphasized that these cost figures. are only the social

opportunity costs of the injuries, and do not reflect the costs of the

Lte

pain, discomfort, and anxiety suvffered by the injured pexson.
. : ) . ST _

The discrepancies in the injury incidence estimates in California
should be viewéd within the context of the sketchy or nonexistent

pesticide injury reporting systems in other states. A policy maker

must either dismiss the primary survey results as the product of

(e

skilled and systematic fabrication by large numbers of people in dif-
ferent times and places, ov recognize that the incidence of pesticide

injuries is a significant problem and worthy of additional effort.

Internalization Approaches

‘One cuzrént iﬁstitution fér-intérnaiizatién is liability of acci-
dent insurance. The premiums paid by the farm employer are used to
compensate farm workers for medical bills and 1oét work time. If in-~
- surance premiums were set for each_gréWer based.on the history of
claims for each farm; so that the careful farmer was rewarded and thé
careless grower pegaiized, an insurance program would incfease the
degree of internalization.: in California, Workmen's Qompensétion In-
Surance‘premiums are set as a percenﬁ of wagéé paid on a farﬁ, and the
rate vafies only by»broad'cateéories of type of farm. This inability
of ﬁhe‘insurance carfief to distinguish bétheen;thé truly eX0genous
causesvéf accideﬁté and.contributing carelessness by the employer, is

N

- termed "moral hazard,"

and has been shown by Arrow [69] to produce in-

efficiency in the insurance market. -

¥



Thé effec£ive\coVérége‘of anY»inéﬁfanéé scheme'iéfrestriptéd‘b§}the : ‘
b‘uﬁgwareﬁgssvof the‘éligibley;dléléim‘cbverage.and Ey ;hé claimvprdcédﬁré,in
The-fésultsl5f:tﬁe,farm wofke: sufvey indicate_thét'?Qf?grﬁeﬁt'of thé:‘f
workefs had'not‘hééra of Wofkmen;s‘Compensation Inéurénce:kéeé>Tablé 3).
Most of ﬁhpée (76 peréent)fwhéfreportEd invthe negative were of Spanish;
séeéking‘origin, and 26 and 41 peréeﬁt, réséeéti&gly,.ﬁéfe Aﬁgibsfand |
 Black§>with:én Engiish—speaking origin. ObviquSly,»in order to increasé
»thé:éffigaCY>ofaWorkmenis Cbmpensatibﬁ Insuraﬁée,as.an interna1izing
iﬁétitution, ;Qﬁe_sort of greatly eipénded outfeach pfogrém‘éiplaining

- the rights and benefits to farm workers will be needed.

’iiiéﬁei,SﬁéﬁéArds

‘Labgliég%stéﬁﬂards;énd_othefisaféty méésﬁfé; imposed to redﬁcg aﬁd
aintérnalize'pesfigide'injury externalities Have iittle'effect if the
worker to‘be protected does not compfehend:ﬁhe,message or the sigﬁifiv
. cance of fhe standaid or safety measure. A case in point is .1‘:he‘lw,«7a£'nv~
jing:quﬁired on,thellabels'of3pesticide containéré.. During the ﬁersdnal
dnterviews, the farm workers were showh{a»warnihg»label froﬁ an organo-
“phosphate‘pontainer*whiCh_hadva,largé skﬁll‘and croSs;bones, pictﬁres
vofrdrbps éntériﬁg a Wbuﬁded.hand éoﬁéredeitﬁ a lérge’"X," ana # printéd'
~-notice (in;English) indicating that if aAperson came in contact with the
conténts; a phyéiciah should be called immediatelyq _Tﬁe farm workers
were asked to éxﬁlain what‘the label meant-to'tﬁem;zand were furthetfib‘

‘qgestioned as to~their abi1ity to read or write English and Spénish. A -
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,The &ata'in Té5i§v4Aére:cfdséjiaﬁﬁiatiéns of‘éhe degreé>of‘laﬁel,' ; 
’1compfeﬁ¢ﬁsion and'thé Worke%sﬁstéted ability‘£o read>Spéﬁish, Eﬁgiiéh,‘
 §r both.ilThefrésults iﬁdicate»thét laﬁel’ﬁarnipg,qpmprehenéidﬁ:is'highly‘ 
’vrelaﬁed‘ﬁo readihg abilify:’ Of:those‘iﬁtery{eQéd, 20 bercent Héd ﬁoféoﬁ; MC
' érehén$ion of the ériﬁted labei or theiﬁictufé:‘tbf thesé 277 peéple,
210 (764perceﬁt) stated ﬁhe& could readrnei#hertSpanish nor English,bor'7
v cquld 6nly read Spaﬁish: .The‘general‘message of the\warning labei thaﬁ
- thé cdntainers held a poison‘that was injurious,was‘understood by.6lvo |
'fpefcepf of thé &orkers inter#iewed, but‘énly 1455 percéﬁt had’a éompiete
understandiﬁg of the;pictorial and written mes#ageé; | |
Oéér haif §f the sample stated tﬁey could not read English;. As
would beiexpected,‘thié same group’had thelioﬁestvpverall comﬁréheﬁsion.
*ihe éﬁiiity to rééd anykiang;agebgreétlyAimpréVed éompreﬁénsipﬁ.; Iﬁ:brdef
to significéﬁtly ingfease'the efficacy’of’the Warhing label, it appéafs
.'  tha£ a.move to bilingual labels would be very hélpful.;_‘
| Concluéions .

The :eciprocityrofbéxterﬁalities results in costs to society for
'jexceééive or.inadequéte internalization,policies. The results breseﬁted
‘. heréviﬁdicate'that the.broblem of‘pesticide injﬁries to field workers in

Cé}ifqrnia is moré serious than the statewidebfiéurés reveal. 'In‘addimi
tion, the insurance scheme and labeling regulatibné suffer in-efﬁiciencytﬂ

from imprecise information.



CTABLE 4

*,‘Lébel‘ComprehensiQn by Aﬁility to Read Spanish and ‘English

-Level of

v./ : B 'S"'NO,

v-’Spanish; E = English) .

, . S-Yes, S-No,  Row
~ comprehension ‘E-No E~Yes E-Yes  total
. Count: 26 27 8 144
"No comprehension Row 7%: 18.1 i8.8 5.6 10.2
‘ o Col Z:  26.5 6.3 3.8
ﬁsed pictures, Count: - _ll,A 23 9 133
: ] . Row %: 8.3 17.3 6.8 9.5
no understanding . v
' Col %: ~ 11.2 5.3 4.2
Used pictures _ Count: . & 16 3 68

"pon't touch” ‘Row Z: | 55? -23.5 4f4 4.8
Col %: 4.1 3.7 1.4

Generai ‘ Count: 51 261 141 857

understanding, Row % _ 30.5 16.5 61.0
- "Poison" Col 7Z: 52.0 60.6 66.2

Understood Cgunt:} : 6 104 52 204

completely Row 7: 2.9 51.0 25.5 14.5

Col Z%: 6.1 24,1 24,4 ‘
" Columm Totals:’ o 58 431 213 1406
' R YV 30.7 15,1  100.1
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_ >51Ank;ﬁélitiﬁéi ;oiﬁtion'#Q-tﬂé:opfiﬁél;iﬁﬁernaliZafioh‘and*iﬁforpé—
S tion boliéyiis &efived in Héwit£ [1975j; .TheiSufvéy %ééult§; ai£Hoﬁgh‘ '
éimpiy_statgd hgre;'indicgtevthéfﬁeed fe# changes in the infdrﬁgtion: B
ﬁése‘iﬁ_Califéréia; éhd é#ﬁliéiﬁtconside;étipn‘bf‘iniérmatioﬁ és.péft .

' of all empirical extefnality policy propdséls..bﬂf‘”V
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