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EXECUTI ° JE SUNU4ARY

I nt r oduct i on

Thi s paper anal yses pr obl ems of l abor mar ket adj ust nent s t o occupat i onal

saf et y and heal t h ( OSH) hazar ds . I t al so pr esent s anal yt i cal model s f or t he

event ual measur ement and empi r i cal anal ysi s of f act or s af f ect i ng t he l evel of

OSH hazar ds i n t he wor kpl ace . Thi s st udy does not pr et end t o deal wi t h t he

r egul at or y pr obl em i n oper at i onal t er ms . I t never t hel ess r ai ses concept ual

i ssues t hat may be r el evant f or r egul at or y st r at egy .

Sect i on I cont ai ns a st at ement of t he pr obl em and an out l i ne of t he

anal ysi s .

Occupat i onal Saf et v and Heal t h : Appr opr i at e Level s

Sect i on I I di scusses t he concept of appr opr i at e l evel s of OSH. Tr adeof f s

of OSH pol i ci es wi t h ot her obj ect i ves , such as empl oyment and wage l evel s,

ar e f or mal i zed . We al so di scuss t r adeof f s wi t h ot her gover nment pr ogr ams,

and di st r i but i onal and ef f i ci ency aspect s of OSH.

A def i ni t i on of cost - ef f i ci ency of OSH pol i ci es i s pr oposed , t aki ng i nt o

account t he r i sk and i mper f ect i nf or mat i on aspect s of OSH. Thi s i s anal ysed i n

t er ms of al l ocat i ons of OSH expendi t ur es acr oss st andar ds , cl asses of wor ker s

and act i vi t i es .

The Rol e of t he Mar ket

Sect i on I I I st udi es t he r ol e of t he mar ket : wage di f f er ent i al s t hat com-

pensat e f or OSH hazar ds ; some char act er i st i cs of mar ket al l ocat i ons of wages



and saf et y such as ef f i ci ency and di st r i but i on .

Fr om a publ i c pol i cy poi nt of vi ew Sect i on I I I r evi ews condi t i ons

under whi ch mar ket f or ces coul d br i ng about an adequat e l evel of OSH , and

under what condi t i ons i t i s necessar y t o have a gover nment pol i cy t hat woul d

i ncr ease t he l evel of i nf or mat i on on occupat i onal l y r el at ed OSH hazar ds . I t

al so st udi es t he behavi or of mar ket s f or r i sk spr eadi ng , such as i nsur ance

mar ket s f or post - i nj ur y compensat i on by f i r ms .

Mar ket I mper f ect i ons

Sect i on I V st udi es mar ket i mper f ect i ons- mar ket adj ust ment s wi t h i mper f ect

i nf or mat i on about OSH and about f i r ms' act i ons r egar di ng OSH ; t he quasi publ i c

good aspect s of OSH ; i nst i t ut i onal r i gi di t i es such as l ack of per f ect mobi l i t y

of wor ker s ; OSH ext er nal i t i es such as spi l l over ef f ect s of OSH on t he f ami l i es

of wor ker s , t he communi t y near t he wor kpl ace

	

and soci et y as a whol e ; and

al so ext er nal i t i es i n t he pr oduci t on of OSH and of OSH i nf or mat i on . The di scount

f act or s of f i r ms ( or manager s) about f ut ur e OSH cost s , and col l ect i ve i ncent i ves

of f i r ms t o decr ease OSH l evel s wi t h asymmet r i c i nf or mat i on ar e di scussed al so .

The Rol e of t he Gover nment

Sect i on V st udi es t he r ol e of t he gover nment ; i t s obj ect i ves and i nst r u-

ment s of OSH pol i ci es . I n addi t i on t o condi t i ons under whi ch i t i s a l egi t i mat e

gover nment f unct i on t o pr ovi de heal t h and saf et y i nf or mat i on beyond t hat

nor mal l y avai l abl e i n l abor mar ket s ( i ncl udi ng i nf or mat i on about f i r ms' act i ons

about OSH) we expl or e condi t i ons under whi ch i t i s a desi r abl e gover nemnt pol i -

cy t o set st andar ds and f i r es f or noncompl i ance wi t h t he st andar ds , and/ or



i ncent i ves ( e . g . t axat i on , wor kmen' s compensat i on) and pr ovi si on of i nf o-

r mat i on t o br i ng OSH t o soci al l y opt i mal l evel s . The r el at i ve ef f i ci ency and

desi r abi l i t y of i ncent i ves and st andar ds ( and combi nat i ons of bot h) i s anal ysed :

f or ver y i r r ever si bl e cost l y and uncer t ai n event s st andar ds ar e pr ef er abl e

t o t axes whi l e f or mor e r ever si bl e, l ess cost l y and uncer t ai n event s t axat i on

may be pr ef er abl e . Of par t i cul ar i mpor t ance ar e di st r i but i onal quest i ons

under l yi ng di f f er ent pol i ci es .

The i nf or mat i onal r ol e of t he gover nment i s seen t o be compl ement ar y

r at her t han a subst i t ut e t o t he r ol es of pr ovi di ng i ncent i ves and set t i ng

st andar ds . Thi s i nf or mat i onal r ol e i ncl udes t he pr oduct i - ) n of OSH i nf or mat i on

( or i ncent i ves f or pr i vat e pr oduct i on ) and t he( f aci l i t at i on of ) gat her i ng

and di ssemi nat i on of i nf or mat i on t o wor ker s, f i r ms, l abor uni ons , and

i nsur ance compani es ( i ncl udi ng i nf or mat i on about f i r ms' OSH act i ons) .

The Rol e of Labor Uni ons

Sect i on VI di scusses t he r ol e of l abor uni ons . I t anal yses r easons why

i t has been hi st or i cal l y t he case t hat l abor uni ons di d not put mor e emphasi s

on OSH, t o det ect possi bl e gover nment r ol e i n f aci l i t at i ng uni on' s act i ons

r egar di ng OSH. Mor e r ecent l y t het r end i s t owar ds OSH bei ng an el ement of

cont r act bar gai ni ng : pol i cy i mpl i cat i ons ar e anal ysed i n t hi s l i ght . The r ol e

of gover nment i n obt ai ni ng OSH i mpr ovement f or non- uni oni zed wor ker s i s

di scussed .

Concl usi ons

The r esul t s suggest t hat t her e i s no st andar d ' cor r ect pol i cy' f or OSH



but a var i et y of pol i ci es ar e r equi r ed . I n t he concl udi ng r emar ks i t i s

pr oposed t hat a cl assi f i cat i on of OSH cases and cor r espondi ng adequat e

pol i ci es i s an i mpor t ant component of a cost - ef f i ci ent

	

pol i cy f or t he

at t ai nment of soci al l y opt i mal l evel s of OSH. The cl assi f i cat i on shoul d

i nvol ve f act or s such as si ze of t he f i r m, mobi l i t y of wor ker s, degr ee of

uni oni zat i on, l evel of unempl oyment , t he ef f ect of i l l ness and deat h on

t he f ami l y of t he wor ker , ' spi l l over ef f ect s' on t he popul at i on as a whol e

t hr ough i ncome secur i t y and medi cal pr ocr amms, degr ee of uncer t ai nt y or

l ack of i nf or mat i on , and soci al r i sk aver si on ( i . e . t he decr ee t o whi ch i t

' cannot be af f or ded' t o be even sl i ght l y of f t he mar k) .



I . I NTRODUCTI ON

St at ement of t he Pr obl em

At pr esent t her e seems t o be bot h mor e awar eness of occupat i onal

saf et y and hazar ds and al so a hi gher r at e of i nt r oduct i on of new

ones .

The i nt r oduct i on of new pot ent chemi cal agent s and i n gener al new

t echnol ogi es whi ch ar e l ar gel y unt est ed f or adver se saf et y and heal t h

ef f ect s bot h at t he wor ki ng pl aces and t hei r sur r oundi ng communi t i es has

i ncr eased i n t he l ast t wo or t hr ee decades . l The heal t h ef f ect s i ncl ude

al so cases wi t h l ong ' l at ent per i ods' whi ch may af f ect t he f ut ur e heal t h

of t he popul at i on i n unknown wavs . 2

The wor ki ng pl ace i s par t i cul ar l y vul ner abl e because of t he hi gher

l evel of concent r at i on of chemi cal s, and ot her wi se exposur e exper i enced

t her e . 3

	

I n some cases, wor ker s appear t o have t he r ol e of exper i ment i ng,

.

	

f or soci et y as a whol e, t he r i sks associ at ed wi t h t he i nt r oduct i on of new

l Sour ce : Test i mony of Samuel S . Enst ei n, M. D. , Case West er n Reser ve Uni ver si t y
Medi cal School . Hear i ngs bef or e t he Sel ect ed Subccmr mi t t ee on Labor of t he

Commi t t ee on Educat i on and Labor , House of Repr esent at i ves, 1975 [ 6 j .

2Somet i mes t he l at ent per i ods ar e of t went y t o t hi r t y f i ve year s, as i n t he
case of vi nyl chl or i de . OSHA has r ecent l y pr omul gat ed st andar ds t hat
per mi t al most no empl oyee exposur e at al l .

3The l i st of chemi cal s t hat t hr eat en occupat i onal heal t h i s l ong .

	

NI OSH has

l i st ed over 12, 000 t oxi c mat er i al s, The Toxi c Subst ance Li st , 1973 Ed . , HEW

[ 37] . Among cancer - l i nked subst ances ar e : chr omat es, used i n pai nt s, whi ch
pose a hazar d of l ung cancer . Rubber wor ker s have an i ncr eased r i sk of

l eukemi a f r om exposur e t o benzene . _ Lung cancer and l ymphoma occur at
hi gh r at e among wor ker s exposed t o i nor gani c ar seni c whi ch i s a basi c
mat er i al i n mor e t han 40 j obs f r om t i nt i ng wi ndshi el ds t o spr ayi ng
f l ower s . Ar seni c,

	

_l i kev i nyl chl or i de, has al so been I nked t o l i ver

cancer . Benzi di ne ( use i n dye maki ng) has been known f or 60 year s t o
pr oduce bl adder cancer ; i t has been wi t hdr awn i n Gr eat Br i t ai n, U. S . S . R.
and ot her count r i es but i t i s st i l l wi del y used i n t he U . S . Sour ces : _ U. S .

Depar t ment of Heal t h, Educat i on ana wel f ar e and t he Amer i can Cancer Soci et y .

a



chemi cal s or t echni ques 4 t hat maybe, i n t he l onger r un, of benef i t t o al l .

Sever al decades ago t he pr eva- Di ng vi ew was t he ' assumpt i on of r i sk'

doct r i ne accept ed by t he l egal i nst i t ut i ons . I n economi c t er ms, i t

der i ves f r om vi ewi ng

	

l abor mar ket s as per f ect l y compet i t i ve :

	

wor ker s

choose t o under go r i sks i nher ent i n cer t ai n j obs because of t he wage

di f f er ent i al s ( wage pr emi ums) t hat compensat e f or t hem, and t hese choi ces ar e ma_

i n an

	

opt i mal way . A mor e r ecent vi ew, expr essed i n t he Occupat i onal

Saf et y and Heal t h ( OSH) Act passed by Congr ess i n 1970, hol ds t hat t he

gover nment ought " t o assur e as f ar as possi bl e ever y wor ki ng man and

woman i n t he Nat i on saf e and heal t hf ul wor ki ng condi t i ons" . I mpl i ci t i n

t hi s mandat e of OSHA i s a concer n about t he possi bl e i mper f ect i ons i n t he

l abor mar ket s adj ust ment s t o heal t h and saf et y hazar ds as wel l as di st r i -

but i onal quest i ons . Possi bl e i mper f ect i ons i n l abor mar ket s have been

ment i oned i n t hi s . cont ext :

	

l ack of i nf or mat i on, and, i n gener al ,

uncer t ai nt y, about r i sks and danger s, l ack of per f ect mobi l i t y of

wor ker s and ot her i nst i t ut i onal r i gi di t i es, ext er nal i t i es bot h i n t he

pr oduct i on of OSH and of i nf or mat i on about OSH r i sks and danger s . 5

I n addi t i on t o t he above t her e ar e

	

ot her

	

sour ces of concer n t hat

r equi r e cl oser exami nat i on : One i s t he pr obl em of per si st ent hi gh

unempl oyment r at es, coupl ed wi t h l ower r at es of economi c gr owt h of t he

l ast f ew year s, and expect ed f or t he near f ut ur e . Ther e i s an under -

st andi ng t hat l abor mar ket choi ces by wor ker s ar e const r ai ned i n hi gh

4 Occupat i onal ( OSHA) st andar ds ar e al so not as r i gor ous as t he st andar ds of
ot her r egul at or y agenci es t hat r egul at e exposur e t o t he same hazar ds by t he

popul at i on i n gener al . For i nst ance, f or l ead ( ug/ m3 ) OSHA st andar ds ar e

550 ; EPA' s ( Envi r onment al Pr ot ect i on Agency) ar e 30 day/ mean 1 . 5 .

	

For N02

( ppm) OSHA st andar ds ar e 5 ;

	

f or EPA annual mean i s 0 . 50 . For S02 ( ppm)

OSHA st andar ds ar e 5 ; EPA' s annual mean 0 . 03 . See Cor nel l , Nol l and

Wei ngar t 119 ] .

5 See, f or i nst ance, Cor nel l , Nol l and Wei ngar t ( 19 J, Smi t h ( 52 ] , Set t l e

and Wei sbr od [ 53 1 , Zekchauser and Ni chol s 172 1 .
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unempl oyment si t uat i ons : t he choi ce may be bet ween a r i sky or unheal t hy

j ob or no j ob at a11 6 . Thi s per si st ence of hi gh unempl oyment i s vi ewed

somet i mes as i mper f ect mar ket behavi or ; as such i t l ends r el evance t o

ar gument s f or OSH r egul at i on . On t he ot her si de, because gr owt h r at es

and i ncr eases i n pr oduct i vi t y ar e r el at ed t o i ndust r i al t echni cal i n-

novat i on and somet i mes t o i nvest ment on mor e r i sky ent er pr i ses ( such as

nucl ear power pl ant s) mor e st r i ngent OSH r egul at i ons may i n some cases com-

pound t he l ower gr owt h- unempl oyment pr obl em.

	

Thi s l at t er ef f ect i s one

i nst ance i n whi ch OSH ( and al so envi r onment al ) r egul at i ng act i vi t i es

by t he gover nment ar e seen by some as mi sdi r ect ed pat er nal i sm. I mpact s

of OSHA' s act i ons ar e al so somet i mes st udi ed i n t er ms of t hei r ef f ect s

on i nf l at i on and empl oyment . $

A second sour ce of concer n about OSH r el at es t o t he envi r onment al and

publ i c heal t h ef f ect s f or t he popul at i on as a whol e . For i nst ance i t i s

i ncr easi ngl y di f f i cul t i n many i nst ances t o i sol at e t he ef f ect s of t oxi c

chemi cal s . Of consi der abl e concer n among t he exper t s i s t he r i sk t hat

hazar dous subst ances pose f or peopl e l i vi ng near pl ant s or f or f ami l i es

of wor ker s .

	

The bi l l f or l ack of OSH i s i ncr easi ngl y bei ng pai d by

6The Counci l f or t he Soci et y f or t he Pl ast i c I ndust r y, Wi l l i am D . Ruckel shaus
( and f or mer Envi r onment al Pr ot ect i on Admi ni st r at or ) st at ed :

	

' A man ( or
woman) may pr ef er t o r i sk cancer i n 20 year s r at her t han not t o have a j ob'
Bost on Gl obe, 12/ 3/ 75 .

7See, f or i nst ance, t he I nf l at i onar y I mpact St at ement s of OSHA E 65 ) ,

	

( 66 ] .

8Epi demi ol ogi st s i n Sout h Af r i ca and Engl and have f ound mesot hl i oma i n a

number of men and women who had never i nsi de an asbest os pl ant , i ncl udi ng

a f ew who had si mpl y l i ved i n t he househol ds of asbest os wor ker s .

	

I n t he

U. S . peopl e l i vi ng i n communi t i es wher e t her e ar e copper - smel t i ng

f aci l i t i es have a hi gher t han expect ed aver age of l ung cancer . Some

exper t s ar e begi nni ng t o uncover what seems t o be communi t y wi de ef f ect s

f r om vi nyl chl or i de .

	

I n t hr ee Ohi o t owns wher e vi nyl chl or i de was used

i n i ndust r y, r esear cher s have f ound an unexpl ai nabl e hi gh number of deat hs

f r om cancer s of t he cent r al ner vous syst em i n t he adul t popul at i on as

wel l as neur al mal f or mat i ons i n chi l dr en .

	

Sour ce : U. S . H. E . W. and Amer i can
Cancer Soci et y .

	

-

	

.



soci et y as a whol e t hr ough sever al mechani sms .

	

I shal l di scuss t hese

next .

I n addi t i on t o t he t ot al bur den of t he i ndi vi dual s i mmedi at el y af f ect ed, 9 t he

ar e ot her economi c ef f ect s ( ext er nal i t i es) on t he whol e f ami l y of t he wor ker

and t he der i ved cost s t o soci et y .

	

I n an economy i n whi ch soci al wel f ar e

uses a non- t r i vi al and gr owi ng l o shar e of gover nment expendi t ur es, t hi s can

r epr esent i n i t sel f an i mpor t ant cost of OSH shar ed by al l t he t axpayer s .

For i nst ance, i n t he cat egor y of pr ogr ams not di r ect l y based on need but

t o r epl ace a pr opor t i on of wages l ost as a r esul t of r et i r ment , di sabi l i t y,

deat h or unempl oyment , ar e i ncl uded t he l ar gest of al l i ncome t r ansf er

pr ogr ams : ol d- age, sur vi vor s of deat h of par ent or spouse, and di s-

abi l i t y i nsur ance ( OASDI ) .

	

The sour ce of f unds f or OASDI ar e f eder al

payr ol l t axes on empl oyer s and empl oyees . I n t he f i scal year 1976 t he

expendi t ur es amount ed t o 71 . 4 bi l l i ons of dol l ar s and cover ed a mont hl y

aver age of 32 . 1 mi l l i on peopl e . I n t he cat egor y of ai d t o f ami l i es wi t h

dependent chi l dr en ( AFDC) ar e i ncl uded f ami l i es wi t h chi l dr en depr i ved

of suppor t because of deat h, absence f r om home, or i ncapaci t y of par ent .

The sour ces of AFDC expendi t ur es ar e Feder al - St at e- l ocal r evenues . I n

t he f i scal year 1976 AFDC expendi t ur es amount ed t o 9 . 8 bi l l i on dol l ar s

and t he benef i ci ar i es amount ed t o a mont hl y aver age of 11 . 4 mi l l i on peopl e .
11

Whi l e i t i s not pr eci sel y known t he pr opor t i on of OASDI and AFDC t hat i s

due t o deat hs, di sabi l i t y or heal t h det er i or at i on of wor ki ng member s of

9The t ot al cost of occupat i onal hazar ds i n t er ms of l ost wages, medi cal expenses,

i nsur ance cl ai ms, pr oduct i on del ays, l ost t i me of wor ker s, and equi pment damage

was est i mat ed by t he Nat i onal Saf et y Counci l at $9 . 3 bi l l i on dur i ng 1971, near l j

1% of GNP . Accor di ng t o Ashf or d [ 71 t hi s f i gur e gr ossl y under st at es cost s whi t

shoul d be mor e r eal i st i cal l y t wi ce as hi gh as - t he Nat i onal Saf et y Counci l est i me

1OFor t y year s ago t her e wer e vi r t ual l y no f eder al i ncome secur i t y pr ogr ams .

1l See B . Chi swi ck and J . A. O' Nei l l [ 17] , Chapt er 4, Sour ce : Counci l of

Economi c Advi ser s ( based on pr ogr am i nf or mat i on . )



t he r eci pi ent f ami l i es, t he concer n exi st s t hat i t may be consi der abl e . 12

Empi r i cal wor k i n t hi s ar ea woul d be needed t o ascer t ai n, . econcmy- wi de

cost s of OSH hazar ds .

A t hi r d sour ce of concer ns r el at es t o medi cal cost s . A Less heal t hy

popul at i on r equi r es mor e medi cal car e . U . S . heal t h expendi t ur es have

accel er at ed r api dl y i n t he l ast f ew year s and ar e at pr esent mor e t han 8%

of GNP . Publ i c spendi ng i ncr eased shar pl y and at a much hi gher r at e t han

pr i vat e spendi ng f or heal t h car e . I t i s by now accept ed t hat t hese i ncr eases i n

heal t h expendi t ur es ar e i n par t r el at ed t o i ncr ease i n t he demand f or

heal t h ser vi ces 13-

	

Thus, t he soci al cost s f or a l ess heal t hhy popul a-

t i on can be seen t o spr ead t o l ar ger segment s of soci et y i n t er ms of

i ncr eased medi cal cost s . The ext ent t o whi ch OH hazar ds af f ect medi cal

expendi t ur es st i l l needs t o be ascer t ai ned- - and f ur t her empi r i cal wor k

i s needed i n t hi s ar ea . For i nst ance, t he mor e gener al i zed spi l l over

ef f ect s on t he communi t i es near pl ant s, or t he f ami l i es of wor ker s

shoul d al so be comput ed as par t of t he economi c cost s of OSH hazar ds .

I n vi ew of t he above, i n addi t i on t o t he usual st udi es on t he

i nf l at i onar y ef f ect s of r egul at i on f or i ncr eased OSH ( because of t hei r

t endency t o i ncr ease cost s t o pr oducer s and per haps decr ease pr oduct i vi t y)

t he opposi t e ef f ect s of l ack of OSH on i nf l at i on and l ack of pr oduct i vi t y

shoul d al so be t aken i nt o consi der at i on .

12
As r epor t ed by Ashf or d ( 7 l , Nat i onal Saf et y Counci l est i mat es t hat 14, 200
deat hs and 2, 300, 000 di sabl i ng i nj ur i es ( 100, 000 of whi ch cause per manent
di sabi l i t y) r esul t ed f r om acci dent s onl y dur i ng 1971 . Si nce t he r at i o of
ser i ous i nj ur i es t o r epor t ed ones i s about 10 t o 1, Ashf or d concl udes t hat
t he t r ue nat i onal l evel of ser i ous but not di sabl i ng i nj ur i es i s near er t o
25 mi l l i on per year .

13
See f or i nst ance Zubkof f ( 73 J .



Out l i ne of t he Anal ysi s

I n t hi s paper we anal yse t he pr obl ems of l abor mar ket adj ust ment s t o

occupat i onal saf et y and heal t h ( OSH) hazar ds . Thi s st udy does not pr e-

t end t o deal wi t h t he r egul at or y pr obl em i n oper at i onal t er ms . I t never -

t hel ess r ai ses anal yt i cal i ssues t hat may be r el evant f or t he event ual

measur ement and empi r i cal anal ysi s of f act or s af f ect i ng t he l evel s of

OSH as a whol e, and f or r egul at or y st r at egy .

We begi n our anal ysi s wi t h a di scussi on of t he concept of appr opr i at e

l evel s of OSH, sect i on I I .

Sect i on I I I st udi es t he r ol e of t he mar ket : wage di f f er ent i al s t o

compensat e f or OSH hazar ds ; some char act er i st i cs of mar ket al l ocat i ons

f or wages and saf et y such as ef f i ci ency and di st r i but i on .

Fr om a publ i c pol i cy vi ewpoi nt Sect i on I I I r evi ews t he condi t i ons

under whi ch mar ket f or ces coul d br i ng about an adequat e l evel of saf et y

and heal t h, and under what condi t i ons i t i s necessar y t o have a gover nment

pol i cy t hat woul d i ncr ease t he l evel of i nf or mat i on on occupat i onal l y

r el at ed heal t h and saf et y hazar ds . I t al so st udi es t he behavi or of

mar ket s f or r i sk spr eadi ng, such as i nsur ance mar ket s f or post - i nj ur y compensat i

Sect i on I V st udi es mar ket i mper f ect i ons : mar ket adj ust ment s wi t h

i mper f ect i nf or mat i on about OSH and about f i r ms act i ons r egar di ng OSH;

t he behavi or of l ar ge f i r ms i n set t i ng OSH st andar ds, i nst i t ut i onal

r i gi di t i es such as l ack of per f ect mobi l i t y of wor ker s, and OSH ext er -

nal i t i es, and al so ext er nal i t i es i n t he pr oduct i on of OSH and of OSH

i nf or mat i on .



Sect i on V st udi es t he r ol e of t he gover nment obj ect i ves and i nst r u-

ment s of OSH pol i cy . I n addi t i on t o condi t i ons under whi ch. i t i s a

l egi t i mat e gover nment f unct i on t o pr ovi de heal t h and saf et y i nf or mat i on be

yond t hat nor mal l y avai l abl e i n l abor mar ket s, we expl or e condi t i ons under

whi ch i t i s a sensi bl e gover nment pol i cy t o set st andar ds and f i nes f or

noncompl i ance wi t h t he st andar ds, and/ or t axat i on i ncent i ves, pr ovi si on of

i nf or mat i on or l egi sl at i on t o br i ng OSH t o soci al l y opt i mal l evel s . The

r el at i ve ef f i ci ency and desi r abi l i t y of t axat i on and st andar ds i s

st udi ed ; f or ver y i r r ever si bl e, cost l y and uncer t ai n event s, st andar ds

ar e pr ef er abl e t o t axes whi l e f or mor e r ever si bl e, l ess cost l y and

uncer t ai n event s, t axat i on may be pr ef er abl e .

I n Sect i on VI we di scuss t he r ol e of uni ons i n t he possi bl e decen-

t r al i zat i on of deci si ons about OSH.

The r esul t s suggest t hat t her e i s no st andar d ' cor r ect pol i cy' f or

OSH, but a var i et y of pol i ci es ar e r equi r ed . I n t he concl udi ng r emar ks

i t i s pr oposed t hat a cl assi f i cat i on of cases and cor r espondi ng adequat e

pol i ci es i s an i mpor t ant component of a cost - ef f i ci ent at t ai nment of

soci al l y opt i mal l evel s of OSH. The cl assi f i cat i on shoul d i nvol ve f act or s

such as si ze of t he f i r m, mobi l i t y of wor ker s, degr ee of uni oni zat i on,

l evel of unempl oyment , t he ef f ect of i l l ness and deat h on t he f ami l y of t he

wor ker , ' spi l l over ef f ect s' on t he popul at i on as a whol e, degr ee of un-

cer t ai nt y or l ack of i nf or mat i on, and soci al r i sk aver si on ( i . e . t he

degr ee t o whi ch ' i t cannot be af f or ded' t o be even sl i ght l y of f t he mar k) .



I I . OCCUPATI ONAL SAFETY AND HEALTH : APPROPRI ATE LEVELS

The det er mi nat i on of appr opr i at e l evel s of OSH i s

per haps one of t he mor e compl ex quest i ons i n t he OSH ar ea .

Fr om t he economi st ' s poi nt of vi ew i t car r i es sever al l ayer s of di f f i -

cul t i es .

The f i r st one i s t hat i t cont ai ns nor mat i ve quest i ons, as expr essed

f or i nst ance i n t he mandat e of t he Act of Congr ess t hat est abl i shed OSHA

" t o assur e so f ar as possi bl e . . . saf e and heal t hf ul wor ki ng condi t i ons f or

ever y wor ki ng man or woman . . . "
14

	

Economi st s, by t r adi t i on or t r ai ni ng, t end

t o di ssoci at e f r om such quest i ons and r esor t t o i ndi vi dual r at her t han

soci al deci si on maki ng, wi t h t he hel p of wel l est abl i shed t ool s of eco-

nomi c t heor y t hat pr ove t he gl obal opt i mal i t y of

i ndi vi dual deci si ons medi at ed by t he mar ket mechani sm. The nat ur e of t hi s

opt i mal i t y i s di scussed i n mor e det ai l i n Sect i on I I I . Basi cal l y, i n

t hi s cont ext i t r ef er s t o ' Par et o opt i mal i t y' of mar ket equi l i br i a . As we di scusE

bel ow, Par et o opt i mal i t y i s a concept mor e r el at ed t o ef f i ci ency and st abi l i t y

t han t o opt i mal i t y i n a soci al wel f ar e or nor mat i ve poi nt of vi ew. Ther e-

f or e, much of t he cont ent and soci al mandat e behi nd t he OSH Act i s not

wel l r epr esent ed by anal ysi ng i ndi vi dual deci si ons and t he cor r espondi ng

al l ocat i ons as medi at ed by mar ket s . However , sur el y i t shoul d be t he

pr eoccupat i on of t he gover nment t o car r y i t s f unct i ons ef f i ci ent l y . I n

f act , ef f i ci ency i s an i mpl i ci t nor mat i ve concer n, si nce r esour ces ar e

ver y needed and scar ce . Ther ef or e t he st udy of ef f i ci ent al l ocat i on of

r esour ces i s i t sel f of f undament al i mpor t ance .

14
Sect i on 2( b) OSH Act .



Anot her di f f i cul t y i s t hat mar ket s wi t h r i sks and wi t h i mper f ect

i nf or mat i on, wi t h i nst i t ut i onal r i gi di t i es and wi t h ext er nal i t i es ar e

i mper f ect . The above l i st of char act er i st i cs appl i es ver y much t o l abor

mar ket s when OSH i s consi der ed . I mper f ect mar ket s t end t o be mor e

di f f i cul t t o anal yse i n t er ms of opt i mal i t y or ef f i ci ency

and f r om t he pol i cy vi ewpoi nt onl y second best sol ut i ons can be expect ed .

Anot her maj or di f f i cul t y i s t he choi ce of economi c t ool s . A

convent i onal economi c t ool , benef i t - cost anal ysi s, gener at es somet i mes

cont r over sy and negat i ve r eact i ons i n many sect or s concer ned wi t h OSH.

Thi s i s because t he measur ement of t he val ue of human l i f e i s, at best , ar bi t r ar y

and may not be a r el i abl e quant i f i abl e var i abl e, and at wor st , coul d be

subj ect t o val ue j udgment s opposed t o t he ver y nat ur e of t he concer ns

at st ake . I n any case, t her e i s wi de di sagr eement on i ssues of i nt er -

pr et at i on and measur ement of sur veys or mar ket st udi es whi ch use a

" wi l l i ngness t o pay" appr oach t o est abl i sh t he shadow pr i ces of l ost

l i ves . Some quest i on' whose' wi l l i ngness t o pay ; ot her s, whet her i t

shoul d be measur ed bef or e or af t er t he i nj ur y, et c . 15

Fi nal l y t he quest i on of appr opr i at e OSH l evel s ( as i n t he OSH Act

mandat e) seems t o r ef er i mpl i ci t l y t o a soci al consensus t hat does not exi st i n

pr act i ce wi t h r espect t o t he t r adeof f s bet ween OSH and ot her soci al goal s .

Under t he ci r cumst ances, one r ol e of ecommi c anal ysi s shoul d be t o di scl ose

and i mpr ove under st andi ng of t he economi c pr obl ems and t he opt i ons avai l abl e, wh

ar e t he cost s and t he t r adeof f s wi t h ot her goal s . Thi s way t he anal ysi s may

15
For a di scussi on of met hods of val ui ng l ost l i f e or l i f e- savi ng pol i ci es,
see f or i nst ance Zeckhauser [ 71] .



become a usef ul el ement i n t he devel opment of a pol i cy .

Anot her i mpor t ant r ol e i s t o di scl ose pol i cy i nst r ument s, st udy t hei r

r el at i ve i mpact s and ef f ect i veness .

For t he f i r st r ol e, t he t r adeof f s and cost s shoul d be st udi ed bot h at

t he i ndi vi dual and at t he soci al l evel . For t he second r ol e t he pol i cy

i nst r ument shoul d be t hought as an ai d t o bot h i ndi vi dual and soci al act i on .



Tr adeof f s wi t h ot her Obj ect i ves

We now di scuss by means o_° some exampl es t he i ssue of possi bl e

t r adeof f s wi t h ot her obj ect i ves i n det er mi ni ng appr opr i at e l evel s of OSH.

I n t he f i r st case we exami ne t he case of an i ndi vi dual wor ker . At

some l evel of i nf or mat i on, a t r adeof f may be bet ween hi gher wages or

hi gher OSH, si nce i n gener al wi t hi n each ski l l or sal ar y r ange,

pr emi ums ar e pai d f or assumi ng r i sks . I n gener al , t hi s r epr esent s a

choi ce bet ween l ess OSH r i sks and mor e consumpt i on of al l ot her goods .

Thi s i s r epr esent ed by t he w( OSH) cur ve i n Fi gur e 1 . Thi s cur ve r epr esent s

what may occur as an out come of t he compet i t i ve mar ket mechani sm. I f

f or i nst ance wor ker s ut i l i t i es depend on wages and l evel s of OSH on t he

j ob, i . e . u = u( w, OSH) , t he w( OSH) cur ve coul d al so r epr esent an i ndi f f er ence

cur ve f or t he i ndi vi dual .

I f now mor e i nf or mat i on i s obt ai ned t hat r eveal s mor e r i sks, and

i f t he pr evi ous OS1i schedul e gr aded t he pr evi ousl y per cei ved OSH l evel s

f or di f f er ent f i r ms i n an ar ea, a di f f er ent set of t r adeof f s may occur .

For each f i r m i n t he ar ea t he OSH l evel s per cei ved ar e now l ower . I f t her e i s

suf f i ci ent mobi l i t y of wor ker s, t he cur ve w( OSH) may shi f t t o t he r i ght t o

( w( OSH) ) 1

	

( see Fi gur e 1) :

	

f or ever y f i r m t he now per cei ved l evel

OSH has decr eased and t he wor ker s, who can choose si nce t hey ar e

mobi l e, r equi r e a pr emi um A .



w2 w w+& Wages/ l evel of consumpt i on

of goods ot her t han OSH

Fi gur e 1

Anot her set of w/ OSH t r adeof f s, however , may ar i se when mor e i nf or ma-

t i on i s gat her ed and st andar d or t axes on t he f i r m ar e adj ust ed t o

t he new hi gher per cei ved l evel s of OSH hazar ds

so as t o be consi st ent wi t h economy- wi de st andar ds . Si nce empl oyees

may l ower demand f or wor ker s, because of t he now hi gher cost per uni t

of hi r ed l abor ( i n t he same gr oup) i nduced by t he now hi gher cost of

OSH, t hi s gi ves r i se t o ( w( OSH) ) 2 '

	

For t he same OSH l evel s, wages woul d be

l ower t han bef or e ( w2 )

	

( See Fi gur e 1) . An addi t i onal l onger r un ef f or t

on t he f i r ms behavi or may be t he shi f t i ng t owar ds mor e l abor savi ng

t echni ques and hence an even l ower l abor demand . Thi s woul d occur

pr ovi ded t he new t echni ques ei t her don' t i ncr ease OSH hazar ds wi t h

t he l ower l abor ut i l i zat i on r at i os, or el se ar e not



known t o pr oduce hi gher OSH hazar ds . I f t hi s l at t er ef f ect occur s,

t he t ot al l evel of uncer t ai nt y may be i ncr eased .

The f act t hat t he w/ OSH schedul e has changed wi t h mor e i nf or -

mat i on does not mean t hat t he pr evi ous mar ket out come was i nef f i ci ent .

The mar ket does not pr ovi de pr emi um pay f or exposur e t o unknown hazar ds .

One exampl e i s t he case of vi nyl chl or i de whi ch i s now known t o i ncr ease

t he changes of angi o sar coma . For sever al decades wor ker s wer e exposed

t o t he hazar d bef or e t he i nf or mat i on was avai l abl e . The f act t hat

t hose wor ker s exposed t o vi nyl chl or i de wer e not pai d pr emi ums or

ot her wi se compensat ed f or t he ext r a hazar ds t hey f aced does not mean

t hat t he mar ket was i nef f i ci ent . Unt i l t he r i sks became known, t her e

was al so no gover nment r egul at i on . Thi s i s a case wher e even t hough

mar ket s may be per f ect l y compet i t i ve, t he gover n-

ment r ol e as a gener at or of new i nf or mat i on or r est r i ct i on of use of

subst ances or t echni ques of unknown r i sks may i ncr ease OSH. 16

As we can see f r om t he above exampl e t he i ssue of t he possi bl e

wel f ar e l oss or gai n t o t he i ndi vi dual wor ker cannot be ascer t ai ned i n

gener al , especi al l y i f onl y a par t i al equi l i br i um anal ysi s i s st udi ed

or when onl y one si de of t he mar ket i s consi der ed .

	

Whet her t he un-

empl oyment / decr eased demand f or l abor ef f ect may be st r ong enough t hat

i t undoes t he wel f ar e gai ns of i ncr easi ng i nf or mat i on and obt ai ni ng

hi gher pr emi ums, i s a quest i on t hat r ef l ect s t he mar ket behavi or as a whol e

160SHA has pr omul gat ed asbest os and vi nyl chl or i de st andar ds t hat per mi t

al most no empl oyee exposur e at al l . The degr ee of compl i ance st i l l

needs t o be est abl i shed .



Mor e i nf or mat i on, wi t h t he cor r espondi ng adj ust ment of OSH pol i ci es

f or consi st ency, may l ead t o wel f ar e as wel l as OSH l osses . Si nce, i f

w* i s a mi ni mum r equi r ed sal ar y f or a gi ven wor ker , f or t hat wor ker

OSH2 < OSH* ( see f i gur e 1 ) .

I n f act , t he addi t i on of new OSH i nf or mat i on and cor r espondi ng ad-

j ust ment of OSH st andar ds coul d r educe equi l i br i um l evel s of wages and al so

empl oyment by a f i r m or i ndust r y ;

	

i n cer t ai n cases no equi l i br i um wi t h

posi t i ve empl oyment may exi st . Fur t her mor e, t hi s ef f ect may be mor e l i kel y t o

occur i n case t he f i r m or i ndust r y has a l ar ger component of l ower i ncome

wor ker s . Thi s can be seen as f ol l ows .

	

Assume t hat wi t h pr evi ous i nf or mat i on

t he st andar ds of OSH wer e such t hat a f i r m' s t r adeof f bet ween wages and

aver age OSH l evel s was gi ven by a cur ve w( OSH) as i n Fi gur e 1 above . The

set of w/ OSH combi nat i ons gi ven by w( OSH) cor r espond t o a one l evel of

demand f or l abor by t he f i r m. Assume f ur t her t hat t he ut i l i t y f unct i on of

t he wor ker depands on l ei sur e, wages and OSH l evel s, so t hat hi s or her

suppl y of l abor f unct i on i s of t he f or m S( OSH, w) . I f t he t r adeof f bet ween

w and OSH i s gi ven by w( OSH) , t hen t he suppl y of l abor f unct i on

	

i s S( OSH,

w( CSH) ) . Demand f or l abor can si mi l ar l y be r epr esent ed as a f unct i on of

OSH and of wages, or t hei r equi val ent l evel s of SOH accor di ng t o w( OSH) , i . e .

D - D( OSH, w( OSH) ) . A l abor mar ket equi l i br i um wi l l det er mi ne t he l evel

of OSH, by equat i ng suppl y wi t h demand :

S( OSH, w( OSH) ) = D( OSH, w( OSH) )

Now assume t hat t her e i s new i nf or mat i on wi t h t he cor r espondi ng adj ust ment

of st andar ds, t hat i mpl i es anot her schedul e of t r adeof f bet ween wages and



empl oyment
{

- 15-

D( OSH, w( OSH) )

N \

	

S( OSH, w( OSH) )

M
S' ( OSH, w( OSH) )

2

and

Fi gur e 2

( OSH, w( OSH) 2 )

m1 m2	 O

	

l evel s

The possi bl y negat i ve sl ope of S' ( OSH, w( OSH) 2 ) can be
der i ved as f ol l ows :

d/ ( ~

	

OSH

	

(

	

S'

	

)

	

=

	

a/ a OSH

	

( S' )

	

+ a, t , w

	

( S' )

	

aw/ aOSH

~' Aw ( S' ) > 0

a w/ a OSH

	

e-

	

0

Si nce i n t he above expr essi on t he second t er m i s negat i ve,
because

i f t he sl ope of w( OSH)

	

i s l ar ge i n absol ut e val ue,
t hen , as i n t he f i gur e 2

above , S' wi l l have a negat i ve
sl ope .



OSH, gi ven as i n w( OSH) 2 i n Fi gur e 1 .

	

For a cer t ai n amount of l abor

demanded, f or each l evel of OSH t he f i r m of f er s now l ower wages : some of

t he di f f er ence goes t o def r ay cost s t o compl y wi t h t he new ( hi gher ) st an-

dar ds .

Let D' ( OSH, W( OSH) 2 ) and S I ( OSH, w( OSH) 2 ) be t he new demand and suppl y

f or l abor f unct i ons der i ved f r om t he new schedul e of wages and OSH, w( OSH) 2

i n Fi gur e 1 . Then, as OSH i ncr eases, t he cor r espondi ng wage l evel w may

decr ease pr opor t i onal l y so much ( as i ndi cat ed i n w( OSH
2

) t hat , si nce S

i s an i ncr easi ng f unct i on of bot h m and w, S' ( m, w( m) ) may be a decr easi ng

f unct i on of OSH, see Fi gur e 2 .

Si mi l ar l y si nce f or each OSH l evel t he f i r m has now hi gher OSH cost s

( some of t hese cost s may be t r ansf er r ed t o t he wor ker s i n t he f or m of l ower

wages of f er ed) , D' ( OSH, w( OSH) 2 ) i s now t he r el evant demand f or l abor

cur ve, see Fi gur e 2 . The ef f ect of t he new i nf or mat i on ( and cor r espondi ng new

st andar ds) has been t o r educe empl oyment f r om N t o M and change OSH l evel s

f r om ml t o m2 , see Fi gur e 2 .

I n f act , i f t hese ef f ect s ar e pr onounced enough, no equi l i br i um wi t h

posi t i ve empl oyment l evel may exi st . Thi s may happen ei t her because

t he negat i ve ef f ect on wages of i ncr eased OSH r equi r ement s i s so st r ong

t hat i t r ef l ect s on a si gni f i cant l y negat i vel y sl oped l abor suppl y f unct i on

( as i n Fi gur e 3- a) or el se because t he cost s t o t he f i r m on i ncr ased OSH

r equi r ement s ar e so hi gh t hat i t r ef l ect s i n a si gni f i cant l y l ower demand

f or l abor ( see Fi gur e 3- b) .



empl oyment ;

empl oyment

" n' ( OSH, w( OSH) 2 )

S' ( OSH, w( OSH)
2)
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OSH l evel s

Fi gur e 3b

S( OSH, w( OSH) )

( OSH, w( OSH) 2 )



Not i ce t hat t he negat i ve ef f ect on empl oyment i n t hat f i r m or i ndust r y

of i ncr eased OSH r equi r ement s may be mor e pr onounced f or l ower i ncome wor ker s .

Thi s may happen f or i nst ance i f t hei r ut i l i t y f unct i ons i mpl y a l ow el ast i ci t y

of subst i t ut i on bet ween wages and OSH, so t hat decr eases i n wages and empl oy-

ment even i f accompani ed by i ncr eases i n OSH si gni f i cant l y l ower t hei r wel f ar e .

I n some cases t he above ment i oned t r adeof f s can be compensat ed . For

i nst ance, t he new i nf or mat i on coul d pr oduce hi gher demand f or cer t ai n ski l l s

or new equi pment t hat compensat es f or t he i ni t i al decr ease i n demand f or

l abor when hi gher st andar ds ar e i mposed . Thi s i s seen f or i nst ance i n t he

U. S . Depar t ment of Labor I I S st udy on pr oposed r egul at i on of coke oven

emi ssi ons ( 651 di scussed bel ow.

	

The f i nal di r ect i on of t he ef f ect on

empl oyment var i es f r om case t o case .

A case st udy of pr oposed st andar ds f or exposur e t o i nor gani c ar seni c

i l l ust r at es possi bl e ef f ect s of st andar ds on empl oyment . I n t he case of

i nor gani c ar seni c, t he U . S . Depar t ment of Labor I nf l at i onar y I mpact

St at ement s ( 651 and ( 661 est i mat e t hat up t o 3, 700 j obs may be l ost i f

t he st andar d i s i mposed . I n t he ar seni cal wood pr eser vat i ve i ndust r y

t he st andar d woul d have especi al l y sever e ef f ect s :

	

1, 700 j obs may be l ost ,

r oughl y 30% of t he pr oduct i on f or ce .

The case of coke oven emi ssi ons, however , i l l ust r at es a case wher e

t he opposi t e ef f ect on empl oyment coul d occur . The I I S est i mat es t hat

empl oyment coul d r i se by 5, 000 due t o a decl i ne i n pr oduct i vi t y of

bet ween 18 and 29%, see ( 651 .



I n t he pr esent U. S . economy, i n t he aggr egat e t hese ef f ect s ar e

pr obabl y smal l . However i n r egi ons wher e wor ker s ar e not per f ect l y

mobi l e, or t her e ar e ot her i nst i t ut i onal r i gi di t i es ( i n wages or pr i ces) t he

empl oyment ef f ect s coul d be per si st ent . Thi s i s a di scomf or t i ng pi ct ur e

because t her e may be some per ver se ef f ect s t o pol i ci es . For exampl e, t her e

ar e t wo cases i n whi ch r egul at i on i s gener al l y suppor t ed : when wor ker s

ar e not mobi l e enough t o l eave danger ous j obs, or when t hey wor k at

t he l owest pai d j obs, t he gr oup whi ch suf f er s t he hi ghest OSH

r i sks . 17 The ar gument s above show t hat r egul at i on t hat has negat i ve

ef f ect on unempl oyment i s l i kel y t o af f ect t he l ess mobi l e wor ker s t he

har dest . Al so, i n t he above exampl e, i t i s t hose wi t h t he l owest

wages t hat may be most hur t by t he ef f ect s of i ncr eased i nf or mat i on

and r egul at i on .

At t he l evel of soci et y as a whol e ot her t r adeof f s may occur . One

can consi der t he quest i on of t he appr opr i at e l evel of OSH as an i nvest -

ment deci si on on t he par t of t he gover nment , whose goal i s t o maxi mi ze

a soci al wel f ar e f unct i on . The pr ovi si on of OSH i nf or mat i on and t he

admi ni st r at i on of r egul at or y act i vi t i es t o i ncr ease OSH t ake r esour ces

17 See f or i nst ance [ 721zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"



away f r om ot her soci al goal s . I n addi t i on i f l ow unempl oyment and t he

der i ved i ncr eased l evel of aggr egat e demand i s a gover nment goal , as we

saw above, t her e may be r el at i onshi ps bet ween t hose goal s i ndependent l y

of budget ar y consi der at i ons . Anot her t r adeof f may exi st i f OSH pol i ci es

ar e i nf l at i onar y . However , t he evi dence about suppl y i nduced i nf l at i on

( due t o hi gher cost s) gat her ed by t he U . S . Depar t ment of Labor I I S ( see

[ 65 l and ( 66 ] ) suggest t hat at l east i n t he cases st udi ed i ndi vi dual

OSH st andar ds have negl i gi bl e ef f ect s on t he pr i ce l evel as a whol e, even

t hough t hei r ef f ect coul d be mor e not i ceabl e i n a par t i cul ar sect or . 18

Anot her t r adeof f may exi st bet ween OSH expendi t ur es and expendi t ur es

i n ot her soci al ser vi ces, such as i ncome secur i t y pr ogr ams .

As t hese t r adeof f s ar e exami ned, t he i mpor t ance of t he i ssues of

di st r i but i on and ef f i ci ency becomes cl ear . Empl oyment and i nf l at i on ar e

ver y i mpor t ant economi c var i abl es i n many ways, not t he l ess i mpor t ant

of whi ch i s t hei r ef f ect on di st r i but i on and wel f ar e . To t he ext ent t hat

OSH pol i ci es ar e addr essed t o i mpr ovi ng di st r i but i on i f

	

OSH pol i ci es

conf l i ct wi t h empl oyment pol i ci es, t he t r adeof f s bet ween t hem becomes

mor e poi nt ed . An exampl e i s t he case of OSHA' s i mpact on j ob r el at ed

i nj ur i es .

18
The i nf l at i onar y ef f ect est i mat ed f or t he pr oposed i nor gani c ar seni c

st andar d i s a one- t i me r i se bet ween 10 . 4 and 25% of t he pr i ce of

ar seni c t r i oxi de ; t he pr i ce of ar seni c- based wood pr eser vat i ves coul d

i ncr ease mor e t han t hr ee t i mes and i ncr ease t he pr i ce of t r eat ed good

5 t o 20%. The pr i ce i mpact of coke oven emi ssi ons may af f ect i r on and

st eel manuf act ur i ng pr i ces up t o 2 . 3%, and r ai se t ot al per son consumpt i on

expendi t ur es 0 . 01 t o 0 . 07% .



Sever al wor ks have st udi ed t he i mpact or ef f ect i veness of OSHA

I nspect i on Pr ogr am on i nj ur i es .

	

Owi ng t o t he l ack of dat a on i l l nesses,

most of t he exi st i ng anal ysi s of i mpact of OSHA i s on saf et y, al t hough,

pr obabl y, t he mor e gener al f i ndi ngs appl y t o heal t h as wel l . See f or

i nst ance t he wor ks of Wal t er Oi [ 41] , John Mendel of f ' s r ecent r epor t

t o t he U. S . Depar t ment of Labor [ 26 ] , and Al dona di Pi et r o, of ASPER

i n t he U. S . Depar t ment of Labor [ 20] . The r esul t s ar e f ar f r om bei ng

concl usi ve ; however , t hey seem t o i ndi cat e t hat OSHA' s i mpact on i nj ur y

r at es i s not ver y si gnf i cant . I n some cases an expl anat i on i s gi ven t hat

si nce OSHA' s i nspect i ons gi ve pr i or i t y t o ' non compl i er s' , t hi s bi ases

t he sampl e t owar ds mor e ' non- compl i er s' and has t he ef f ect of r el at i vel y

i ncr easi ng i nci dence of i nj ur i es over al l . Al so, t he def i ni t i on of

OSHA' s i nj ur i es has changed si nce OSHA was est abl i shed and t hi s bi ases

t he measur ement of i mpact as wel l . However , t he l ow l evel s of ef f ec-

t i veness of OSH i mpl i ed by t he evi dence of t hese wor ks may make t he

t r adeof f s bet ween OSH expendi t ur es and ot her gover nment expendi t ur es

seem mor e sever e t han t hey ar e .



I n t he l i ght of t he above, any di scussi on about t r adeof f s i s

i ncompl et e wi t hout car ef ul anal ysi s of ef f i ci ency and di st r i but i on .



Di st r i but i on

As ment i oned above, one

	

par t

	

of t he cur r ent concer n

f or OSH has t o do wi t h di st r i but i on . I t i s known t hat i f wor ker s ar e

cl assi f i ed by t he l evel of wages, t hose who suf f er t he hi ghest OSH

r i sks ar e di f f er ent i al l y t hose wi t h l ow wage r at es ( 72 ] .

	

Thi s does not

i mpl y t hat t her e ar e no pr emi ums f or r i sk . For a number of r easons,

i ncl udi ng di f f er ences i n mar ket abl e ski l l s, wor ker s ar e pai d di f f er ent

wages .

	

For each or e of t hese gr oups, mor e r i sks may command hi gher

wages . Low i ncome wor ker s may

	

r ecei ve l ower wages and al so have

hi gher OSH hazar ds .

As di scussed above, i n cer t ai n cases mor e OSH may act ual l y hur t

equi t y . I f i t i mpl i es hi gher gover nment expendi t ur es on OSH, i t may

i mpl y l ess i ncome secur i t y t r ansf er s . I f i t pr oduces mor e unempl oyment

i t may have ot her mal di st r i but i on ef f ect s . Fur t her mor e, i t i s somet i mes

ar gued chat i t may be i nef f i ci ent t o use OSH pol i ci es t o at t empt t o br i ng about

r edi st r i but i on of wel f ar e . However , i t i s a mor e or l ess est abl i shed

t r adi t i on t hat economi st s t end t o over emphasi ze t he i nef f i ci ency

i nher ent i n any f or m of t r ansf er s f or mor e equal i t y whi ch af f ect

mar ket s . The ar gument i s t hat t he most ( or onl y) ef f i ci ent way t o

pr oceed woul d be t o r edi st r i but e i ni t i al r esour ces and t hen al l ow t he

mar ket t o pr oceed unhi nder ed t o deci de pr i ces, and equi l i br i um l evel s of

out put and of al l ocat i ons . These l evel s of mar ket al l ocat i ons ar e,

i n a compet i t i ve mar ket , Par et o opt i mal , i . e . any move away f r om such an



al l ocat i on i s bound t o decr ease someone' s wel f ar e . The next st 3p i n

t hi s ar gument i s t o show t hat i f wel f ar e depends on i ndi vi dual choi ces

accor di ng t o i ndi vi dual pr ef er ences ( f or i nst ance bet ween OSH and wages)

t hen a devi at i on f r om Par et o opt i mal i t y ( mar ket equi l i br i um) i s bound

t o l eave someone mor e di ssat i sf i ed wi t h t he l evel of OSH chosen f or

hi m or ' her i n t he r egul at or y pr ocess . As st at ed i n ( 72 l , " t he cr i t i cal

quest i on f or t he equi t y di scussi on i s i f wor ker s wi sh t o make a wel l -

i nf or med choi ce t o assume a hi gher l evel of r i sk i n r et ur n f or gr eat er

wages, and i f t her e ar e no ext er nal i t i es, does soci et y have t he r i ght or

t he obl i gat i on t o i nt er f er e wi t h t hat deci si on . I f t he answer i s no . . . "

However i t i s not necessar i l y t r ue t hat t her e must be a t r adeof f

bet ween gr eat er equi t y and ( Par et o) ef f i ci ency as i ndi cat ed above . I t i s known

t hat under cer t ai n condi t i ons t her e can be Par et o opt i mal ( or Par et o ef f i ci ent )

al l ocat i ons whi ch ar e ext r emel y unequal . As i n t he pr esent cases, cer t ai n

gr oups may have t he hi gher wages and l ower r i sks and ot her s t he l ower wages

and hi gher r i sks, i n a Par et o opt i mal way . However , t her e ar e Par et o opt i mal

al l ocat i ons i n whi ch bot h t he di st r i but i ons ar e mor e equal t han i n ot her s- -

and t he Par et o ef f i ci ency condi t i ons set f or t h i n t he pr evi ous par agr aph

ar e sat i sf i ed . Of cour se, t he i ndi vi dual s

( or gr oups) t hat pr ef er t he second al l ocat i on t o any ot her ar e not i n gener al

t he same i ndi vi dual s ( or gr oups) t hat pr ef er t he f i r st t o any ot her .

Thi s i s di scussed i n mor e det ai l i n t he next sect i on . Her e i t

suf f i ces t o not e t hat t her e may be sever al Par et o opt i mal al l ocat i ons and



t hat some of t hem ar e mor e consi st ent wi t h t he r edi st r i but i ve goal s

t owar ds equal i t y of OSH, whi l e havi ng al l t he opt i mal i t y pr oper t i es

assi gned t o mar ket equi l i br i a . Fur t her mor e, when ext er nal i t i es exi st ,

t o move t o a mor e egal i t ar i an Par et o opt i mum may r equi r e t o pr oceed

t hr ough a sequence of al l ocat i ons whi ch ar e not Par et o opt i mal . For

mor e det ai l s, see Sect i on I V .



Cost - Ef f i ci ent of Po l i ci es

I n t he pr evi ous di scussi ons about t r adeof f s wi t h ot her pol i cy ob-

j ect i ves and about di st r i but i on, t he i mpor t ance of t he ef f i ci ency of OSH

pol i ci es was under l i ned . I n t he case of t he t r adeof f s wi t h ot her pol i ci es,

f or i nst ance, i t was seen t hat l ack of ef f i ci ency may make t r adeof f s

seem mor e ser i ous t han t hey ar e .

	

Si mi l ar l y, l ack of ef f i ci ency coul d make

r edi st r i but i ve cost s seem ver y hi gh . Thi s, i n t ur n, coul d bi as publ i c

opi ni on agai nst OSH pol i ci es . Because of t he pr esent ant i r egul at or y mood

i n t he U. S . , t hi s makes ef f i ci ency a mor e i mpor t ant f act or yet .

One def i ni t i on of ef f i ci ency r esul t s f r om consi der i ng t he quest i on

of al l ocat i on of r esour ces t o i mpr ove OSH as or e of opt i mal al l ocat i ons

under uncer t ai nt y, t he uncer t ai nt y der i ved f r om i mper f ect i nf or mat i on

about OSH and about t he associ at ed heal t h and ot her economi c

cost s ment i oned above . We descr i be t hi s next , l eavi ng t he mor e t ech-

ni cal aspect s f or subsequent chapt er s . For a di scussi on of r el at ed

t heor et i cal i ssues of opt i mal al l ocat i on under uncer t ai nt y, see f or

i nst ance Ar r ow [ 2 l , [ 3 ] .

Suppose t her e ar e s st at es of nat ur e r epr esent i ng degr ees of

heal t h ( i ncl udi ng deat h) i n t he di f f er ent occupat i ons . I n t he s- st at e a t ot al

amount Rsc of medi cal and ot her economi c) r esour ces avai l abl e t o Sect or c ( c=1 . . .

i s gi ven .

	

Assume t hat each i ndi vi dual act s on t he basi s of subj ec-

t i ve pr obabi l i t i es as t o t he st af f s of nat ur e ( whi ch may di f f er - f r om t he

r eal ones because of l ack of i nf or mat i on) . Let p

	

be t he subj ect i ve
i" s

pr obabi l i t y of st at e s accor di ng t o t he i - t h i ndi vi dual , wher e i = 1, . . . , I .



Let
xi sc be t he expendi t ur es al l ocat ed t o i ndi vi dual i i f st at e s occur s

( e . g . wor kmen' s compensat i on, i ncome secur i t y, heal t h car e cost s) . These

expendi t ur es ar e l i mi t ed by avai l abl e r esour ces ( f or i nst ance gover nment

r esour ces f r om t axat i on? so t hat -

X .

	

< x

i =1
l sc - sc

A f i r st pr obl em of opt i mal al l ocat i on of r i sk bear i ng i s t hat of choosi ng

t he al l ocat i on of r esour ces x,
i sc

subj ect t o t he const r ai nt ( 1)

so t hat no ot her choi ce wi l l make ever y i ndi vi dual bet t er of f

accor di ng t o hi s/ her pr ef er ences .

Ther e ar e ot her ways t o at t empt t o achi eve opt i mal al l ocat i on of

r i sk bear i ng .

	

One i s t o change t he pr obabi l i t i es p i s ( t he pr obabi l i t y

of st at e s t o occur ) . Thi s can be done i n sever al ways .

One i s , by r egul at i on

	

t hat decr eases t he pr obabi l i t i es of some event s, and

i ncr eases

	

t he pr obabi l i t i es of ot her s) ; t hi s pol i cy has i t s own cost s

whi ch shoul d be i ncl uded i n t he budget const r ai nt ( 1) as f ol l ows :

L

( 2)

	

E x i sc ~ xsc - c( pi s)
i =1

wher e c( p,
i s

) i s t he cost of changi ng pr obabi l i t y of st at e s

Anot her way coul d be t o i mpr ove t he i ndi vi dual ' s

per cept i on of t hi s pr obabi l i t y ; t hi s second change i s of t he nat ur e of

pr oduci ng and di st r i but i ng new i nf or mat i on .



Not e t hat i n al l t hi s x
sc

ar e f i xed ( e . g . gover nment ) budget s .

Ther ef or e t he t r adeof f s wi t h ot her goal s have al r eady t aken pl ace : t he

amount xsc

	

t hat wi l l be al l ocat ed t o OSH has al r eady been sel ect ed .

The above def i nes an opt i mal al l ocat i on of r i sk bear i ng, af t er t he budget

deci si on xsc was r eached .

I deal l y, one woul d consi der a pr oduct i on as wel l as consumpt i on

model wher e t he agent s pr oduce t he r esour ces xsc as wel l as consume i t . The

sum x sc shoul d t hen al so be deci ded i n an opt i mal way, der i ved f r om i ndi -

vi dual pr ef er ences, or f r om a soci al wel f ar e f unct i on . As t hi s exampl e

shows, ef f i ci ency cr i t er i a f or r egul at i on or f or di ssemi nat i ng i nf or ma-

t i on, can be used t o der i ve opt i mal r ul es of al l ocat i on wi t hout necessar i l y

usi ng cost - benef i t appr oaches .

The above cr i t er i on can be somewhat compl ex t o appl y si nce i t

woul d r equi r e some knowl edge ( t hr ough economet r i c anal ysi s) of t he i n-

di vi dual ' s pr ef er ences .

One can al t er nat i vel y use anot her , r el at ed cost - ef f i ci ency

cr i t er i on . Assume t hat as bef or e t her e has been a soci al deci si on about

t he t ot al amount of f unds t o be used t o pr omot e OSH. A goal f or t he

gover nment coul d be t o t r y t o obt ai n as much a t ot al i ncr ease of OSH as

possi bl e .

We l eave f or Sect i on VI t he secondar y ef f i ci ency pr obl em of how t o

best use t he f unds t o moni t or pol i cy, and what ar e t he best i nst r ument s



t o use i n each case t o concent r at e her e on t he concept ual i ssue

of r ul es f or ef f i ci ent over al l use of OSH f unds .

For ever y sect or and act i vi t y under consi der at i on t her e i s a cur ve

t hat gi ves t he cost of pr omot i ng OSH. See Fi gur e 4 .

G( c) = Expect ed i ncr ease i n OSH by use of st andar d 1 up t o cost c
H( C- c) = Expect ed i ncr ease i n OSH obt ai ned by use of st andar d 2

up t o a cost C- c .

J( c)

	

= G( c)

	

+ H( C- c) ,

c * sol ves

	

Max J( c) , and sat i sf i es G' ( c * ) = H' ( C- c * )
c

Not i ce t hat we have assumed t hat each st andar d i s used i n i t s
most ef f i ci ent way , i . e . mi ni mi zi ng cost per uni t of OSH

gai n .

Fi gur e 4

A cost - ef f i ci ent pr ocedur e woul d be one t hat at t empt s t o achi eve

t he gr eat est OSH gai n f or t he l evel of expendi t ur e . See al so Zeckhauser

and Ni chol s ( 72 ] .

	

For a t ot al sum of money al l ocat ed, C, t he l ar gest

benef i t s i n t er ms of i ncr eased OSH wi l l be obt ai ned i f t he mar gi nal cost s

of pr omot i ng a cer t ai n OSH gai n wer e equal acr oss st andazds . For exampl e,



i n Fi gur e 4, t he poi nt c* i ndi cat es a cost - ef f i ci ent sol ut i on ; f or a t ot al

sume of money al l ocat ed C, t he sum of t he OSH gai ns obt ai ned by bot h

st andar ds i s maxi mi zed at c* , t her ef or e t he st andar d 1 i s appl i ed up t o

wher e i t r eaches t he cost c* , and t he st andar d 2 up t o wher e i t r eaches t he

cost C - c* . The r easoni ng i mpl i ci t i n Fi gur e 4 above i s as f ol l ows :

i f f or a cer t ai n st andar d an addi t i onal dol l ar can br i ng about a hi gher

expect ed i ncr ease i n OSH t han f or anot her , ef f i ci ency i ndi cat es t he

f i r st st andar d shoul d be gi ven pr i or i t y over t he second . Her e t he wor d

' st andar d' i s used t o i ndi cat e t he i nst r ument of r egul at i on, and not a

goal of t he r egul at i on or l evel of OSH.

I f we si mi l ar l y appl y t hi s cr i t er i on acr oss sect or s or act i vi t i es,

or acr oss cl asses of wor ker s, and i f t he goal i s t o maxi mi ze t he t ot al ex-

pect ed amount of l i ves saved or of pr event ed i l l ness f or t he t ot al gi ven

al l ocat i on of OSH f unds, ef f i ci ency i ndi cat es t hat t he mar gi nal cost of ( a

uni t of ) . OSH gai n ( l i ves saved or l ost wor kdays pr event ed) be equal i zed

acr oss sect or s or act i vi t i es, or cl asses of wor ker s . I f gai ns of l i ves

saved ar e goi ng t o be measur ed i n some uni t , t o compar e( f or pur poses of

ef f i ci ency of al l ocat i on of OSH r esour ces) acr oss act i vi t i es or cl asses of

wor ker s, t hen l i f e val uat i on shoul d be equal i zed acr oss t he di f f er ent

ar eas . I f an addi t i onal dol l ar can br i ng about a hi gher expect ed i ncr ease i n

t he amount of l i ves saved i n one cl ass of wor ker or act i vi t y t han i n anot her ,

t o maxi mi ze t ot al expect ed gai ns i ndi cat es t hat t he dol l ar shoul d be al l o-

cat ed i n t he f i r st cl ass of wor ker s or act i vi t y . To t he ext ent t hat t he

di f f er ent cl asses of act i vi t i es or wor ker s ar e gi ven di f f er ent l i f e



val uat i ons, a cost benef i t anal ysi s coul d i ndi cat e t he cont r ar y . For

i nst ance, i f t he l i f e saved i n t he second act i vi t y had a hi gher ' shadow

pr i ce' t han t he one i n t he f i r st act i vi t y cost benef i t anal ysi s may f avor

t he al l ocat i on of t he dol l ar i nt o t he second act i vi t y .

The above descr i bed cr i t er i a however appl y onl y when t he secondar y

ef f i ci ency pr obl em r ef er r ed t o above i s sol ved : we assumed t hat each

st andar d i s used i n t he most ef f i ci ent way, i . e . mi ni mi zi ng cost per uni t of

OSH gai n . Thi s gi ves t he cur ves G

	

and H

	

i n Fi gur e 4 .

A r el at ed anal ysi s has been pr oposed i n a U. K. st udy at t he Sci ence

Pol i cy Resear ch Uni t of t he Uni ver si t y of Sussex by C. Si ncl ai r , P . Mast r and

and P . Newi ck, " I nnovat i on and Human Ri sk" . Thi s st udy i s of i nt er est

her e because a cost - ef f ect i ve ( r at her t han a cost benef i t ) appr oach i s

used t o st udy appr opr i at e OSH r i sks and t he empi r i cal st udi es car r i ed

t her e wer e based on t hi s cr i t er i on . I t t hus demonst r at es pr act i cal

ut i l i zat i on of a cost ef f i ci ent appr oach . The case- st udi es car r i ed out

wer e of wor ker saf et y i n agr i cul t ur e, phar maceut i cal s, st eel handl i ng and

t r awl i ng i n Gr eat Br i t ai n ( see

	

[ 47 ] ) .

The met hod can now be summar i zed as f ol l ows . I t i s assumed t hat

each l evel of expendi t ur e on pr event i on ' P' ent ai l s a cor r espondi ng l evel of

OSH damage ' A' at a r i sk l evel ' r ' ( see Fi gur e 5) .

	

I ncr easi ng ' P' coul d

r educe bot h ' A' and ' r ' .



Fi gur e 5

For a gi ven t echnol ogi cal si t uat i on t her e wi l l be decr easi ng r et ur ns

t o ' P' as t he addi t i onal measur es become mor e expensi ve or l ess ef f ec-

t i ve i n r educi ng r i sk . Cost ar i si ng f r om l egal and admi ni st r at i ve met hods

shoul d al so be i ncl uded . I f i t i s deci ded t o cal l t he r i sk cost t he

sum of pr event i on cost pl us damage cost , A and P, t hen some r i sk l evel

wi l l gi ve a mi ni mum val ue f or t he sum (: ' opt i mum' i n Fi gur e 5) .

Damage cost s ' A' ar e made up of ascer t ai nabl e cost s, i . e . mat er i al

damages, admi ni st r at i on cost s, medi cal char ges, and al so l ess t angi bl e

or mor e subj ect i ve ones such as t he ' val ue' of l i f e . I n Fi gur e 6 bel ow

t wo val ues have been gi ven t o t he subj ect i ve i t em pr oduci ng t wo ' t ot al ' cur ves



( Ti and T2 ) and hence t wo mi ni . =na . Si mi l ar l y, i f t he pr event i on cost cur ve i s

uncer t ai n f or a gi ven damage cur ve, di f f er ent mi ni ma and hence opt i mum r i sk

l evel s wi l l be f ound . I f we however assume t hat t he pr event i on cur ve i s

known, t hen f or pr esent pr event i on damages and assumi ng t he pr esent

si t uat i on i s opt i mal , a par t i cul ar damage cur ve i s f i xed and a par t i cul ar

l i f e val uat i on i s i mpl i ci t . Appl yi ng t hi s anal ysi s t o expendi t ur es of

di f f er ent ki nds made i n di f f er ent act i vi t es and i ndust r i es, a r ange of

i mpl i ci t l i f e val uat i ons emer ges . The cost s of al t er i ng t hese i mpl i ci t

l i f e val uat i ons can be i nf er r ed f r om t he pr event i on cur ve and numer i cal

i ndi cat or s obt ai ned f or pol i cy maki ng i n t hi s f i el d . By t aki ng t he

above descr i bed cr i t er i on t hat wi de var i at i on of val uat i ons obt ai ned i n

t hi s way ar e unsat i sf act or y, we have a cr i t er i on f or r i sk set t i ng . Under

cer t ai n

	

condi t i ons t hi s coi nci des wi t h t he equal i zat i on of mar gi nal

cost s of pr omot i ng OSH. Ar eas wher e val uat i ons ar e l ow become t he

t ar get f or f ur t her OSH ef f or t .

I t i s ver y di f f i cul t t o opt i mi ze over a wi de r ange of act i vi t i es so

t hat bot h benef i t s and r i sks ar e r at i onal l y di st r i but ed . I t i s possi bl e

by usi ng t he above met hod, however , t o subopt i mi ze acr oss a set of

sect or s and act i vi t i es so t hat at l east t he di st r i but i on of expendi t ur es

at t empt s t o achi eve t he gr eat est OSH gai n f or t he l eve of expendi t ur e

i t ent ai l s .



Det er mi nat i on of i mpl i ci t l i f e val uat i on

OSH

cost s

( i ncl udi ng

pr event i on

cost s )

Fi gur e 6



I I I . THE ROLE OF THE MAP=

The advant ages of decent r al i zed deci si on maki ng ar e si gni f i cant .

These advant ages ar e even mor e evi dent when t he cost s of mor e cent r al i zed

pol i cy maki ng ar e t aken i nt o account . The compet i t i ve mar ket mechani sm

pr ovi des one f or m of decent r al i zed deci si on maki ng whi ch has at t ai ned i mpr essi ve

accompl i shment s i n some ar eas . I n an economy wi t h a ver y l ar ge f r ee ent er -

pr i se component , any ef f i ci ent pol i cy shoul d be desi gned wi t h t he mar ket

behavi or i n mi nd f or at l east t wo r easons . One i s t hat whenever t he de-

cent r al i zed mar ket mechani sm can be expect ed t o br i ng about an ef f i ci ent

out come, t her e may be si gni f i cant cost savi ngs i f t he mar ket i s al l owed_

t o oper at e unhi nder ed . The ot her r eason i s t hat mar ket s do r eact t o

pol i cymaki ng by t he gover nment , and t hese ef f ect s have t o be t aken i nt o

account when pl anni ng pol i ci es . Ot her wi se, as i n t he exampl es gi ven i n

t he l ast sect i on, pol i cymaki ng may end up pr oduci ng r esul t s whi ch ar e

f ur t her away t han bef or e f r om t he ver y obj ect i ve i t i s supposed t o r each .

Because of t hese r easons, i t i s i mpor t ant i n or der t o det er mi ne t he

appr opr i at e r egul at or y r ol e f or t he gover nment t o under st and what i s t he

most t hat can be expect ed f r om mar ket s, wher e do mar ket s succeed and

wher e t hey may f ai l . .

The OSH char act er i st i cs of compet i t i ve mar ket out comes depend on

i ndi vi dual choi ces ( bot h wor ker s and empl oyer s) i n si t uat i ons of r i sks and

uncer t ai nt y (: ) r i mper f ect i nf or mat i on) . These t wo pr oper t i es ar e

di f f er ent : because even i f f ul l y i nf or med about t he pr obabi l i t y of

acci dent or si ckness associ at ed wi t h a t echni que or exposur e t o a



subst ance, t her e i s a r i sk si nce i t i s not known whet her t he event wi l l

occur or not . Uncer t ai nt y appear s when t he r i sks ( i . e . t he pr obabi l i t y

of di f f er ent event s t o occur ) ar e not f ul l y known . We may have an i dea

of t he r i sk i nvol ved . However , i n gener al , t her e i s uncer t ai nt y . Our

i nf or mat i on about t he r i sks i s i mper f ect , i f onl y because i t i s onl y val i d

i n st at i st i cal t er ms . i n addi t i on, i n t he OSH ar ea our l ack of i nf or -

mat i on, even i n st at i st i cal t er ms, i s ver y l ar ge .

Mar ket out comes when t her e ar e r i sks have speci al char act er i st i cs ;

however under cer t ai n condi t i ons t he compet i t i ve mar ket out comes can be

expect ed t o assur e Par et o opt i mal di st r i but i on of r i sks . See f or

i nst ance Ar r ow [ 3 ] . However , as ment i oned above, a Par et o opt i mal

di st r i but i on may be qui t e unequal ; si nce i n gener al t her e ar e many Par et o

opt i mal al l ocat i ons, some wi t h mor e equal di st r i but i ons t han ot her s,

a gover nment r ol e may be t o at t empt t o br i ng t he economy t o a mor e equal

but Par et o opt i mal di st r i but i on of r i sk .

I n t he case of deadl y acci dent s, f or i nst ance, an al l ocat i on of OSH r esour ces

gear ed t owar ds a mor e equal di st r i but i on of r i sk may be i n addi t i on pr ef er -

abl e under cer t ai n condi t i ons f r om t he poi nt of vi ew of t he cost - ef f i ci ency

cr i t er i on di scussed i n t he pr evi ous sect i on ( e . g . of maxi mi zi ng t he t ot al ex-

pect ed number of l i ves saved f or a gi ven budget ) .



Wage Di f f er ent i al s i n Per f ect l y Compet i t i ve Mar ket s

I n an i deal mar ket si t uat i on each wor ker i s wel l i nf or med and

ever ybody shar es t he same i nf or mat i on . The wor ker i s conf r ont ed wi t h

a schedul e of wages and r i sks i n di f f er ent occupat i ons . The wor ker has a ut i l i t y

f unct i on dependi ng on wages, OSH, and l ei sur e, of t he f or m u = u( w, OSH, 1) ,

whose i ndi f f er ence sur f aces ar e as i n Fi gur e 1 of Sect i on I I . For each l evel of

l ei sur e t he wor ker t r ades hi gher OSH f or hi gher wages accor di ng t o hi s/ her

pr ef er ence . The choi ce of t he wor ker i s det er mi ned by t he maxi mi zat i on

of hi s/ her ut i l i t y wi t hi n t he obvi ous const r ai nt s .

6l i t h per f ect i nf or mat i on t he wor ker ' s ut i l i t y can be t hought

of as bei ng dependent on t he expect ed val ue of OSH at a cer t ai n j ob

choi ce, t hi s expect ed val ue bei ng det er mi ned by t he wel l i nf or med pr o-

babi l i t i es of st at es of t he wor l d t o occur .

I n t he same i deal si t uat i on descr i bed above, t he f i r m chooses t he

expect ed l evel of OSH ( wi t h t he mi ni mal cost s l evel s associ at ed t o br i ng

t hese about ) and t he wages i t of f er s . Si nce hi gher OSH cost s may mean

l ower wages ( because wor ker s may be wi l l i ng t o pr ovi de l abor f or l ower wages

pr ovi ded OSH i s hi gher ) t he f i r ms' pr obl em i s symmet r i cal t o t hat of t he

wor ker . I n a per f ect mar ket equi l i br i um t he r esul t s of wel l i nf or med

choi ces of wor ker s and f i r ms i s Par et o opt i mal - - no ot her choi ce wi l l make

ever ybody bet t er of f . I n addi t i on, t he f i r m set s an opt i mal l evel of

r i sk si nce i t mi ni mi zes t he sum of expect ed OSH hazar ds and t he cost s

i ncur r ed i n at t ai ni ng t hose expect ed OSH l evel s .



Evi dence of t he exi st ence of wage di f f er ent i al s f or hazar dous

wor k i s cont ai ned, f or i nst ance, i n t he U . S . Bur eau of Labor St at i s-

t i cs publ i cat i on ( 60] and t he wor ks of R. E . B . Lucas [ 24] , w. Thal er

and S . Rosen ( 58] , and i n R. Smi t h ( 48]
19 .

However , t he f act t hat mar ket

f or ces l ead t o hi gher wages f or wor ker s i n r i sky j obs does not mean t hat a

pr emi um act ual l y gi ven f or r i sk i s t he one t hat woul d occur i f t he mar ket was

per f ect l y compet i t i ve . Cer t ai n char act er i st i cs of t he mar ket may pr event

a f ul l y compet i t i ve out come . An ar gument put f or t h by Smi t h [ 52 ] i s t hat

f i r ms ar e t he ' mi ddl emen' bet ween t he ul t i mat e consumer s of saf et y, t hei r

empl oyees, and t he pr oducer s of i t ( suppl i er s of saf e equi pment ) . Unl ess

t he cost s and benef i t s of di f f er ent OSH l evel s can be t r ansf er r ed f ul l y

t o empl oyees, he ar gues, t her e wi l l be an under suppl y of saf et y- - empl oyees

may not pr oduce t he amount of saf et y t hat t hei r wor ker s ar e ' wi l l i ng t o

pay' . Thi s may occur , f or i nst ance, i f wor ker s woul d not be f ul l y

mobi l e .

Ther e ar e many i nst ances wher e t hese i mper f ect i ons of t he mar ket may

occur ; t hey ar e st udi ed i n mor e det ai l i n Sect i on I V .

191n ( 52] ° i t i s r epor t ed t hat J . Chel i us who used dat a on i ndi vi dual

f i r ms i n t hi r t een st at es, f ound, i n cont r ast , no evi dence of wage
pr emi ums i n hi gh- r i sk i ndust r i es [ 15] , 1974 . Fur t her mor e pr emi ums
ar e i n gener al l ess r esponsi ve t o heal t h t han t hey ar e t o saf et y

hazar ds .



Char act er i st i cs of Mar ket Al l ocat i ons : Ef f i ci encv and Di st r i but i on

The per f ect compet i t i ve mar ket equi l i br i um descr i bed above has ver y

desi r abl e pr oper t i es of ef f i ci ency . When i ndi vi dual pr ef er ences and

f i r ms' pr oduct i on f unct i ons ar e cont i nuous and convex, t her e i s per f ect

di vi si bi l i t y of al l goods ( i ncl udi ng OSH) pr oduced and t r aded,

ut i l i t i es ar e an i ncr easi ng f unct i on of t hei r ar gument s, no ext er nal i t i es

or i ncr easi ng r et ur ns exi st and ever ybody has per f ect i nf or mat i on, a

compet i t i ve mar ket equi l i br i um i s Par et o opt i mal , or Par et o ef f i ci ent . 20

No ot her al l ocat i on wi l l make ever y i ndi vi dual bet t er of f .

	

As we

di scussed above, t hi s appl i es t o al l ocat i on of r i sks as wel l .

Wi t h r espect t o di st r i but i onal quest i ons, however , even i f t he

out come of a per f ect compet i t i ve mar ket i s Par et o opt i mal t her e i s no

pr esumpt i on t hat i t pr oduces al l ocat i ons whi ch ar e f ai r or desi r abl e

f r om a soci al wel f ar e poi nt of vi ew. As sai d above, an al l ocat i on of

t he economy i s Par et o opt i mal i f no ot her r eal l ocat i on of avai l abl e r e-

sour ces wi l l i mpr ove ever ybody' s si t uat i on i ncl udi ng OSH l evel s . Such an

al l ocat i on can be consi der ed opt i mal i n t he sense of ef f i ci ent use of

r esour ces ; i t has al so a st abi l i t y pr oper t y : t he act or s ar e ' l ocked

i n' at such an al l ocat i on i f ever yone has vet o power . For someone wi l l al ways

l ose, and hence oppose, i f t her e i s a move away f r om t hat al l ocat i on .

However , i n such an al l ocat i on t he r el at i ve shar es of

one gr oup may be ver y smal l compar ed wi t h t hose of t he ot her gr oup .

20 Cases wher e ext er nal i t i es, i ncr easi ng r et ur ns t o scal e and i mper f ect

i nf or mat i on exi st ar e st udi ed i n Sect i on I V .



See poi nt y i n Fi gur e 7 bel ow.

OSH l evel s

of gr oup 1

wage l evel of gr oup 2 f - -

OSH l evel s of

gr oup 2

wage l evel o f gr oup

	

1

i ndi f f er ence cur ves of gr oup 1

- - - - - i ndi f f er ence cur ves of gr oup 2

The t hi ck cur ved l i ne i ndi cat es t he set of Par et o opt i mal al l ocat i ons

Fi gur e 7



I n addi t i on, wi t h ext er nal i t i es i n t he mar ket , ut i l i t y f unct i ons may be

non- convex and t he Par et o opt i mal set may be di scont i nuous, as i n

Fi gur e 7 .

	

I n such cases, a gr adual t r ansi t i on f r om 6 t o a mor e

egal i t ar i an Par et o opt i mal posi t i on such as x i n Fi gur e 7 may not be

possi bl e wi t hout si dest eppi ng t o non- Par et o opt i mal al l ocat i ons i n

t he way ( e . g . t he poi nt z i n Fi gur e 7) . I n t hat case one must t empor ar i l y

f or ego cer t ai n compet i t i ve mar ket equi l i br i a i n or der t o r each ot her s

equi l i br i a out comes whi ch ar e bot h ef f i ci ent and mor e egal i t ar i an .

Ext er nal i t i es i n t he cases of mar ekt s wher e one of t he goods i s OSH

come nat ur al l y : t he heal t h of one i ndi vi dual , f or i nst ance, af f ect s

t he ut i l i t y of hi s or her whol e f ami l y .

	

I f

t her e ar e, as i n t he U . S . at pr esent , al r eady exi st i ng i ncome secur i t y

t r ansf er s f or f ami l i es Wher e t he wor ki ng member whi ch cont r i but es mai nl y

t o t he suppor t i s di sabl ed, t hen Lt hr ough t axes) t he di sabi l i t y of t hi s

i ndi vi dual af f ect s al l ot her member s of soci et y . Ther ef or e t he OSH of

an i ndi vi dual cannot i n gener al be consi der ed a pr i vat e good .



Mar ket s f or Ri sk Bear i na

As di scussed above, even when t her e ar e r i sks compet i t i ve mar ket

equi l i br i a coul d r each Par et o ef f i ci ent al l ocat i ons i f t he appr opr i at e

condi t i ons ar e sat i sf i ed . Si nce exi st ence of r i sks i s a gener al

phenomenon acr oss t he economy, and t her e exi st s speci al par t s of t he

mar ket t hat deal wi t h i t , such as i nsur ance mar ket s and secur i t i es

mar ket s, i t i s wor t h exami ni ng t he par t s of t he mar ket t hat coul d deal

wi t h OSH r i sk bear i ng .

An i nsur ance mar ket i s a nat ur al candi dat e f or a mar ket f or OSH

r i sk bear i ng .

	

I n f act such a mar ket exi st s t o i nsur e agai nst post - i nj ur y

compensat i on t o empl oyees as pr ovi ded by Wor kmen' s Compensat i on l aws . I f

Wor kmen' s Compensat i on l aws wer e compr ehensi ve enough, t he quest i ons ar e : what pr

vent s t hese mar ket s f r om bei ng adequat e pr ovi der s of r i sk spr eadi ng i n t he

case of OSH? I f t hey ar e not of f er i ng a necessar y i nsur ance cover age, can

t hei r abi l i t y be expanded?

By under st andi ng t hei r r est r i ct i ons on t he i nsur abi l i t y of OSH r i sks

f or f i r ms, we can be i n a bet t er posi t i on t o under st and what coul d be t he

gover nment r ol e i n i mpr ovi ng t he mar ket f or r i sk bear i ng as a whol e .

Ther e ar e some maj or pr obl ems t hat l i mi t t he abi l i t y of OSH i nsur ance

as a r i sk bear i ng mar ket . We shal l di scuss t hi s next .



Leavi ng asi de pr obl ems of di st r i but i on f or a moment , we concent r at e

now on ef f i ci ency .

	

I nsur ance i s not a mat er i al good ;

	

al t hough i t i s

usual l y t hought of as a ser vi ce i t s val ue t o t he buyer i s di f f er ent i n

ki nd f r om t he ut i l i t y der i ved f r om consumpt i on of goods, or heal t h car e .

I nsur ance i s a ki nd of cont r act t hat i nvol ves an exchange of money now

f or money payabl e cont i ngent t o t he occur r ence of cer t ai n event s .

I n t hat sense, t he cl oser t he l osses ar e f r om havi ng money as a

possi bl e subst i t ut e, t he bet t er can i nsur ance pl ay i t s r ol e . We now

descr i be t hi s r ol e i n some det ai l t o be abl e t o st udy bet t er t he OSH

i nsur ance mar ket l i mi t at i ons . For a mor e compl et e descr i pt i on, see,

f or i nst ance, Spence and Zeckhauser ( 55] .

Let t her e be s st at es of t he wor l d, s = 1, . . . , S . Assume t he

i nsur ance company gi ves t he i ndi vi dual a payof f p( s) i n st at e s .

	

Thi s

payof f i s added t o t he i ndi vi dual weal t h i n t hat st at e w( s) , t o gi ve

t he t ot al weal t h of t he i ndi vi dual as an ar gument t o hi s/ her ut i l i t y

f unct i on i n st at e of nat ur e s . Under t hi s scheme, t he i ndi vi dual

exect ed ut i l i t y i s

( 1)

	

j u ( w + p ( s) ,

	

s)

	

f ( s) ds , wher e f ( s)

	

i s t he pr obabi l i t y of

st at e s t o occur . The br eak- even const r ai nt i s t hat t he expect ed val ue

of i nsur ance payment s ar e equal t o zer o

( 2) j p( s) f ( s) ds = 0 .

The i nsur er t r i es t o maxi mi ze ( 1) subj ect t o ( 2) . The mar gi nal ef f i ci ency



condi t i on f or t hi s const r ai ned maxi mi zat i on pr obl ems i s t hat t her e exi st s

a const ant a ( t he ' l agr ange mul t i pl i er ' ) such t hat

u' =

f or al l val ues of s . Ther ef or e t he opt i mal i nsur ance scheme keeps t he

mar gi nal ut i l i t y of i ncome const ant .

The dependence of t hi s mar gi nal ut i l i t y val ue u' on t he pr obabi l i t y

of occur r ence of t he di f f er ent st at es of nat ur e i s r epr esent ed by t he

par amet er a t hat depends on ( z) . I f t he i ndi vi dual ' s ut i l i t y f unct i on

has weal t h as i t s onl y ar gument , t hen u( w, s) ' - _ u( w + s) and t he

opt i mi zi ng condi t i on i s

u' ( w+s+p( s) ) = a

whi ch i mpl i es p( s) = k - s wher e k i s const ant . By ( 2) k = mean of s .

Ther ef or e i n t hi s . l at t er case t he opt i mal i nsur ance i s one t hat gi ves

t he i ndi vi dual hi s/ her expect ed i ncome at al l st at es .

The r ol e of money as compensat i ng f or l osses of commodi t i es i s

of cour se ext r emel y i mpor t ant , si nce money i s a uni t of val ue and can be ex-

changed f or ot her goods . However , money cannot be consi der ed as : good a means t o

compensat e f or l osses when t her e i s ser i ous damage ( i l l ness or deat h) at one st at

t hat cannot be adequat el y r ever sed by i ncur r i ng i n expenses .

	

Thi s case i s not as

gener al as` i t may seem: many i l l nesses and l osses can be i mpr oved i f

means ar e avai l abl e . Loss of l i f e, however , i s a mor e di f f i cul t case,

but , never t hel ess, l i f e i nsur ances ar e ver y wi del y pur chased . Thi s i s

because of ext er nal i t i es as descr i bed above : t he l oss of t he l i f e of a



wor ker i s a l oss f or hi s/ her whol e f ami l y and an i mpor t ant par t of t he

l oss i s mat er i al unl ess soci et y has a ver y wel l f ur ni shed soci al wel f ar e

syst em. Even i n t hi s l at t er case, l oss of a suppor t i ng f ami l y member

may i mpl y a bi g dr op i n t he l evel of i ncome, and consumpt i on . However , t he

pr obl em of exi st ence of goods whi ch may not be exchangeabl e f or money

f or any i ndi vi dual i s not pecul i ar t o OSH; i t i s gener al l y pr esent i n

soci et y .

I t may not be possi bl e t o equal i ze mar gi nal ut i l i t y u' at al l

st at es i f deat h, l oss of l i mb or i r r ever si bl e i l l ness ar e some of t hem,

and hence t he opt i mal i nsur ance r ul e gi ven above may not be at t ai nabl e .

These cases, f or t hat r eason, deser ve a di f f er ent t r eat ment .

However , i n t he cases wher e t he ut i l i t y consi der ed i s t hat whi ch i s

t he most t hat can be at t ai ned by monet ar y expendi t ur es, t he r ul e,

u' = a const ant at al l st at es, st i l l hol ds . One case i s when t he

wor ker r egar ds t he ut i l i t y of hi s/ her f ami l y and dependent s as al most

a subst i t ut e f or hi s or her ut i l i t y .

Even when t he above f act or s ar e not consi der ed, i . e . when money i s

assumed t o subst i t ut e ( at l east t o an ext ent ) f or l osses, t he pr obl em

i n t he case of OSH i nsur ance i s compl ex . Thi s i s because t he pr obabi l i t y

di st r i but i on of t he st at es of heal t h s i s not onl y gi ven by nat ur e, but i t

depends cr uci al l y on t he behavi or of t he f i r m. I n ot her wor ds, t he

r et ur n i n a st at e s not onl y depends on t he st at es of nat ur e but al so

on t he act i ons of t he f i r m. As di scussed above and i n ( 52 1 t he f i r m can be



seen t o behave as an agent whi ch i s i nt er medi at e t o t he consumpt i on of

OSH f or t he wor ker , and whose act i ons af f ect t he pr obabi l i t y of st at e s

t o occur . We shal l st udy t hi s pr obl em i n t he next sect i on .



I V . MARKET I 14PERFECTI ONS

I n t he l ast sect i on we exami ned what i s t he most t hat can be expect ed

of mar ket s, under t he best condi t i ons, i n t er ms of ef f i ci ency of pr oduc-

t i on and di st r i but i on of OSH. The behavi or of r i sk

bear i ng mar ket s under per f ect i nf or mat i on was di scussed . I n t hi s sect i on

we shal l st udy i n mor e det ai l some of t he i mper f ect i ons t hat st and i n

t he way of ef f i ci ent mar ket behavi or i n or der t o det ect ar eas wher e

pol i cy i nt er vent i on may be needed .

I n t he f i r st pl ace we di scuss i mper f ect i ons i n t he i nsur ance mar ket

f or post - i nj ur y compensat i on by f i r ms . Because of t he i nabi l i t y of t he i nsur er

moni t or t he f i r m' s act i ons on behal f of i mpr oved OSH, t he r i sk spr eadi ng

of t hi s mar ket i s not opt i mal . Al t er nat i ve i nsur ance schemes and t hei r

l i mi t at i ons ar e di scussed .

Next we di scuss t he pr obl em of i mper f ect i nf or mat i on about t he l evel

of OSH of t he f i r m f r om t he wor ker ' s . vi ewpoi nt .

	

Possi bl e asymmet r y of

i nf or mat i on may cr eat e an ' adver se sel ect i on' pr obl em wher e t her e i s an

i ncent i ve f or f i r ms t o i nvest i n a l ess t han opt i mal way on OSH.

We t hen di scuss t he quasi publ i c good pr obl em of st andar ds wi t hi n

t he

	

f i r ms, wher ei n het er ogeneous pr ef er ences among t he wor ker s and

exi st ence of i nf r a- mar gi nal wor ker s may l ead t o i nappr opr i at e l evel s of OSH.

Fi nal l y we di scuss OSH ext er nal i t i es and al so t he ext er nal i t i es t hat

appear i n t he mar ket s of pr oduct i on of OSH and of i nf or mat i on about OSH.



I mper f ect I nf or mat i on

At t he end of Sect i on I I I we di scussed t he r ol e of i nsur ance mar -

ket s i n shi f t i ng OSH r i sks . we shal l now di scuss mor e i n det ai l t he

l i mi t at i ons or i mper f ect i ons of OSH i nsur ance mar ket s f or f i r ms .

I nsur ance Mar ket s f or Post - I nj ur y Compensat i on by Fi r ms

i n soci et y as a whol e t he r ol e of i nsur ance mar ket s t o - spr ead r i sks so as t o

pr ot ect r i sk aver se i ndi vi dual s f r om suf f er i ng t he f ul l consequences of adver se

out comes about whi ch t her e i s uncer t ai nt y i s qui t e l i mi t ed . I deal l y,

such a mar ket shoul d of f er t o an i ndi vi dual t he possi bi l i t y of bet t i ng,

at f i xed odds, any amount he or she wi shes on t he occur r ence of any

event whi ch wi l l af f ect hi s or her wel f ar e . The pr emi um ( or odds)

shoul d be det er mi ned as a pr i ce i n any ot her mar ket , by equat i ng suppl y

wi t h demand . I f al l i ndi vi dual s have t he same r esour ces, i dent i cal

pr obabi l i t i es about st at es ( i ndependent of t hei r act i ons) and ut i l i t i es,

and i f al l r et ur ns ar e monet ar y, t he r esul t s of t he l ast sect i on appl y :

opt i mal i nsur ance i s one wher e mar gi nal ut i l i t y i s equal i zed acr oss

st at es . I f t he ut i l i t i es ar e onl y dependent on i ncome ( or weal t h) , t he

opt i mal i nsur ance woul d be t he one t hat al ways gi ves hi s or her expect ed i ncome .

However , t he i mper f ect i nf or mat i on on OSH hazar ds and t he f act t hat

t he pr obabi l i t i es about st at es of heal t h ar e dependent on t he behavi or

or act i ons of t he f i r ms changes t he nat ur e of t he pr obl em.

Let us assume t hat al l r et ur ns ar e monet ar y, and t hat ut i l i t i es

depend on weal t h . I n f act , t hi s i s cl ose t o what happens i n t he act ual

behavi or of OSH i nsur ance mar ket s under wor kmen' s Compensat i on whi ch



shi f t s t he i nsur ance pr obl em t o empl oyer s . Si nce t he empl oyer

pays t he i nsur ance pr emi um ( and col l ect s t he payof f ) i n or der t o i nsur e

agai nst post - i nj ur y compensat i on t o empl oyees, t hi s case cor r esponds t o

t he above assumpt i on : f or t he f i r m al l cost s and r et ur ns ar e monet ar y .

We shal l st udy her e t hi s pr obl em, l eavi ng asi de f or a moment t he

quest i on of t he wor ker ' s compensat i on, whi ch i s di scussed i n mor e. det ai l

l at er i n t hi s Sect i on and al so i n Sect i ons V and VI . Even i f t her e was a

per f ect i nsur ance mar ket f or empl oyer s, unl ess t he compensat i ons t o t he

wor ker s wer e mor e adequat e t han at pr esent , t he r i sk- bear i ng woul d be

shi f t ed t o wor ker s i n a l ess t han opt i mal way ; see, f or i nst ance, t he

di scussi on i n ( 55 l , Sect i on I I .

I t i s not di f f i cul t t o see why t he economi c syst em has not

devel oped a mor e compl et e mar ket f or OSH r i sk bear i ng . I nsur ance i s

l i mi t ed i n scope ( many r i sks ar e cl assi f i ed uni nsur abl e) and i nsur ance

i s f r equent l y l i mi t ed as t o amount . Fr om t he economi c vi ewpoi nt t hese

t wo l i mi t at i ons ar e due t o t he f act t hat t he i nsur er must r esor t t o

di r ect cont r ol s over t he i nsur ed, because t he i nsur er

cannot di st i ngui sh bet ween t he r i sks and t he act i ons of t he i nsur ed . An

out come i s a mi xt ur e of unavoi dabl e r i sk agai nst whi ch t he i nsur er i s

wi l l i ng t o i nsur e, and human deci si ons . I f t he i nsur ed has a r eason

t o r educe l osses t hr ough i t s act i ons, t her e i s no pr obl em. But i f t he

exi st ence of an i nsur ance pol i cy may l ead t o a mot i ve t o r el ax OSH

pr ecaut i ons at t he pl ant or cost s ( t he so- cal l ed ' mor al hazar d' pr obl em) ,

t he i nsur er or r i sk bear er wi l l be bear i ng hi gher r i sks t han agr eed .

Ei t her t he i nsur er wi l l r ef r ai n f r om



i nsur i ng or el se i t wi l l have t o r esor t t o di r ect i nspect i on and cont r ol .

Thi s wi l l r est r i ct t he amount s t o be _ . nsur ed f or , and t he scope of t he

i nsur ance so as t o mi ni mi ze l osses .

I n shor t , any i nsur ance mar ket f or spr eadi ng OSH hazar ds i n t he f or m

of r et ur ns t o f i r ms f or post - i nj ur y compensat i ons t o wor ker s wi l l i mpl y

a need f or st andar ds and di r ect cont r ol s over t he f i r ms, even under

i deal condi t i ons of i nf or mat i on and compensat i on f or t he wor ker s t hat i n-

st i t ut e cl ai ms . I f t he gover nment t akes t he r ol e of cont r ol l i ng, f or

t he sake of i nsur er s, t he OSH condi t i ons i n t he f i r ms, such f or ms of

i nsur ance woul d i mpl y gover nment act i on t hat woul d not di f f er ver y much

i n pr act i cal t er ms f r om any ot her f or m of gover nment cont r ol f or moni t or -

i ng st andar ds . The decent r al i zed act i on of mar ket s f or r i sk bear i ng

woul d not t hen yi el d net savi ngs .

One way t o t ake i nt o consi der at i on f i r ms' act i ons on OSH t hat

el i mi nat essome of di r ect cont r ol cost s i s t o r ank f i r ms by t hei r past

exper i ences of i nj ur y or i l l ness of t hei r wor ker s . Such r anki ng i s

al r eady i n pr act i ce i n exi st i ng i nsur ance schemes . However , at pr e-

sent f or t he vast maj or i t y of f i r ms, i nsur ance pr emi ums ar e not ade-

quat el y t i ed t o t hei r i nj ur y exper i ence . The r el at i onshi p bet ween pr emi ums and

i nj ur y exper i ence r i ses wi t h f i r m si ze .

	

Thi s may be due t o t he f act t hat

i n t he gr oup of smal l er f i r ms t her e may be a l ar ger pr opor t i on of shor t -

l i ved f i r ms, and i f f i r ms ar e shor t - l i ved i t i s har der t o use t hei r

exper i ences t o r ank t he pr emi ums .



Busi nesses wi t h 10 or f ewer empl oyees ar e i n f act exempt f r om most of

t he r ecor d keepi ng ( see Ashf or d f 7 ] ) . Thi s i s because smal l

f i r ms may f ace speci al di f f i cul t i es i n compl yi ng wi t h OSH r egul at i ons ;

	

i n

f act t he OSH act i ncl udes a speci al pr ovi si on f or r educed penal t i es and

l oans t o ai d smal l busi nesses t o compl y wi t h st andar ds . Fi r ms wi t h l ess

t han 25 empl oyees make up about 90% of al l f i r ms, and dur i ng 1975

onl y 55% of i nspect i ons wer e car r i ed i n t hose f i r ms . See ( 671 .

As r epor t ed i n ( 52] , at pr esent even i n f i r ms wi t h 1, 000 empl oyees

a 10% r i se i n i nj ur i es woul d r educe pr emi ums by onl y 3%; onl y f or f i r ms

wi t h mor e t han 3, 000 wor ker s t he pr emi um becomes f ul l y r esponsi ve t o t he

i nj ur y r at e . Thi s was r epor t ed f r om L . Russel l ( 44] .

I f wor ker s wer e i nsur ed and compensat ed di r ect l y f or i nj ur i es and/ or

i l l nesses by t he i nsur er ( or t he f i r m) accor di ng, f or i nst ance, t o a gi ven

f i xed scal e, t hi s woul d el i mi nat e some cour t cost s . Ther e coul d be, how-

ever , a pr obl em of l ack of i ncent i ves on t he par t of t he wor ker s . At

pr esent , t he wor kmen' s compensat i on r equi r es t he wor ker t o i ncur cer t ai n

cost s t o col l ect a compensat i on, and t hi s act s as an i ncent i ve t o pr event

OSH l osses .

	

The cost s associ at ed wi t h cont r ol descr i bed above, i n t he case

of t he wor ker s woul d be smal l er because, i n pr i nci pl e, t he i ncent i ve

t o pr event i nj ur i es or i l l ness i s st i l l pr esent f or wor ker s even when

compensat i on i s avai l abl e . Thi s, of cour se, i s not t r ue f or many

i nj ur i es or i l l nesses f or whi ch t he ' mor al hazar d' pr obl em f or t he

wor ker st i l l woul d exi st , but woul d be t r ue f or maj or or i r r ever si bl e



ones . At l east , t he i ncent i ve f or wor ker s t o pr event OSH l osses woul d

be l ar ger t han f or empl oyer s .

However , a r el at ed pr obl em of i ncent i ve f or cont r ol l i ng OSH l evel s

by t he f i r m woul d ar i se i f i t i s t he wor ker s who pay t he pr emi ums, whi l e

i t i s t he f i r m t hat set s t he st andar ds . Thi s coul d be somewhat avoi ded

i n a syst em i n whi ch bot h wor ker s and f i r ms pay pr emi ums and coi nsur ance .

The coi nsur ance r at es and pr emi ums f or wor ker s coul d be set accor di ng t o

OSH odds at desi r ed l evel s, whi l e t he pr emi ums and t he coi nsur ance

r at es f or t he f i r m coul d be det er mi ned so as t o compensat e t he i nsur er f or

di f f er ent i al r i sks, accor di ng t o t he di f f er ence bet ween t he desi r ed

l evel s and t he ones act ual l y exper i enced by t hat f i r m.

Thi s l ast speci f i cat i on woul d gi ve t he f i r ms an i ncent i ve f or

set t i ng bet t er OSH l evel s, and, because of t he exi st ence of coi nsur ance,

t he wor ker s' ' mor al hazar d' pr obl em woul d be somewhat di mi ni shed .

However , such a sol ut i on woul d be at most a second best one . To

achi eve t he appr opr i at e i ncent i ves, t he i nsur ance pl an must sacr i f i ce

some of i t s r i sk- spr eadi ng capabi l i t i es and t hi s i mpl i es a l oss of

ef f i ci ency . Thi s i s di scussed i n mor e det ai l bel ow. I n addi t i on, r at i ng by past

exper i ence

	

woul d not be as appr opr i at e f or smal l er or shor t er - l i ved

f i r ms whi ch ar e di f f i cul t t o r at e f or t he past exper i ences of i nj ur i es/

i l l ness . Ther ef or e, i t becomes cl ear t hat a cl assi f i cat i on of pol i ci es

by f i r m si ze as wel l as l engt h of exi st ence may be needed f or st udyi ng

what may be t he most appr opr i at e pol i ci es . For i nst ance, f or t hose f i r ms

t hat cannot be r at ed by exper i ence, onl y coi nsur ance r at es shoul d be

r el i ed upon t o cr eat e i ncent i ves .



The above r easoni ng can be f or mal i zed usi ng t he t heor y devel opped i n

( 55] . we f i r st st udy t he case wher e t he f i r ms i nsur e agai nst post - i nj ur y

compensat i on . As bef or e, assume t hat al l f i r ms have i dent i cal r esour ces,

ut i l i t y f unct i ons and pr obabi l i t y di st r i but i ons . Assume as bef or e t hat

ut i l i t y depends on weal t h onl y, and t hat each f i r m can t ake an act i on

denot ed as consi st i ng, f or i nst ance, of OSH expendi t ur es t o

expect ed post - i nj ur y compensat i on . At each st at e s, l et J( s, a) be t he

i nj ur i es compensat i on cost s t o t he empl oyer i n st at e s wi t h act i on a .

I n or der t o compar e out comes we st udy t he case wher e t he i nsur er

does know, f or i nst ance, t he amount of i nj ur y compensat i on of t he f i r m,

denot ed J, and al so t he cost of t he act i on t aken by t he f i r m. The

f i r m' s weal t h at each st at e s i s

( 1) w = wo + J + p( J, a) - a

wher e wo i s i ni t i al weal t h and p( J, a) i s t he payof f by t he i nsur er t o

t he f i r m. The f i r m chooses i t s OSH act i on ( a) so t hat i t s expect ed

ut i l i t y, gi ven by

( 2) f u( wo + J( s, a) - p( J( s, a) , a) - a] f ( s) ds

i s maxi mi zed .

A const r ai nt f or t he i nsur er i s t hat t ot al expect ed payof f be

equal t o zer o, i . e .

( 3)

	

f p( J( s, a) ,

	

a) f ( s) ds

	

=

	

0 .

f or t he a t hat maxi mi zes ( 2) . f or t he gi ven payof f p( J, a) . By maki ng t he

payof f p( J, a) suf f i ci ent l y negat i ve i f a # a wher e a i s a chosen act i on

by t he f i r m, t he i nsur er has cont r ol i n t hi s par t i cul ar case over t he

f i r m' s act i on .



Ther ef or e t he i nsur er ' s pr obl em i s t o choose an act i on a* and a

cor r espondi ng payof f p( J, a* ) t hat maxi mi zes ( 2) subj ect t o ( 3) . The

opt i mal p( J, a* ) woul d t hen be det er mi ned as i n t he case di scussed i n

Sect i on I I I by t he condi t i on t hat mar gi nal ut i l i t y be equal acr oss

st at es, i . e .

( 4) u' = a

Ther ef or e t he out come i s ef f i ci ent . Not e t hat ( 4) i mpl i es i n t hi s case

t hat

( 5) dP( J, a* )
dJ

We shal l di scuss t he l oss of ef f i ci ency t hat occur s when t he f i r m

cannot be cont r ol l ed di r ect l y i n t er ms of t he act i on i t t akes about OSH,

but when t he i nsur er can onl y deduce i t t hr ough t he i nj ur y compensat i on

cost s t he f i r m i ncur s on J . The payof f f unct i on of t he i nsur er i s made

t hen t o depend on J onl i z, i . e . p = p( J) . The i nsur er t hen sel ect s

p( J) t o maxi mi ze t he expect ed ut i l i t y of t he f i r m as i n ( 2) above,

subj ect t o t wo const r ai nt s . One i s t hat t ot al expect ed payof f s be

equal t o zer o, i . e . equat i on ( 3) above . The second i s t hat a be sel ect ed

so as t o maxi mi ze ( 2) subj ect t o t he gi ven p( J) .

Thi s second const r ai nt can be gi ven by t he der i vat i ve of ( 2) wi t h

r espect t o a equal t o zer o, i . e .

( 6)

	

j [ a=7 + p' ~BJ~

	

_

	

1]

	

u'

	

f ( s)

	

ds = 0
3a 3a)

The mar gi nal condi t i on f or t he opt i mal payof f f unct i on f or t he

i nsur er i s



Xu° + u' [ 1 + a

	

+ X J
/

1
J( f ' ) I

-
s

= o

ds as as

	

as as f

wher e X and d ar e t he ' l agr angi an mul t i pl i er s' associ at ed t o t he t wo

const r ai nt s . I n t hi s case t he payof f depends di r ect l y on t he di st r i bu-

t i on f unct i on f ( s) . Al so, t he mar gi nal ut i l i t y of weal t h i s not con-

st ant acr oss st at es as bef or e, si nce a P # - 1, whi ch was t he ef f i ci ency

condi t i on ( 5) der i ved bef or e when t he act i ons of t he f i r m as wel l as J l

wer e known by t he i nsur er .

The quest i on of i ncent i ves ver sus ef f i ci ency becomes now cl ear . I t

i s not desi r abl e t o keep mar gi nal ut i l i t y ( or weal t h) const ant acr oss

st at es .

	

See [ 55] , Case I I I .

	

The payof f f unct i on p ( J) must be such

t hat weal t h at each st at e i s an i ncr easi ng f unct i on of t he i nsur ance

payof f r ecei ved . Thi s i s because, as t he i nsur ance payof f i s posi t i vel y

r el at ed t o t he f i r m per f or mance, t he i nsur ed f i r m does not ot her wi se

have an i ncent i ve t o t ake a ( posi t i ve cost ) act i on t owar ds bet t er OSH

per f or mance . To achi eve t hi s i ncent i ve, t he i nsur ance pl an vi ol at es

t he condi t i on of ef f i ci ency ( mar gi nal ut i l i t y const ant acr oss st at es)

and r i sk spr eadi ng i s not opt i mal .

These r esul t s i ndi cat e def i ci enci es of OSH r i sk bear i ng mar ket s .

Si nce f i r ms cannot be adequat el y pr ovi ded wi t h post - i nj ur y compensat i on

i nsur ance, t hey cannot af f or d t o ser ve as a pr oper ' mi ddl eman' bet ween

t he ul t i mat e consumer s of OSH ( t he wor ker s) and t he pr oducer s of i t .

Even i f f i r ms coul d be made t o bear t he f ul l cost of OSH hazar ds,

t hr ough a mor e compr ehensi ve schedul e of Wor kmen' s Compensat i on, f i r ms

coul d not be wel l i nsur ed about such r i sks . They woul d, i n t hose cases



have t o bear r i sk i n such unopt i mal ways t hat i t mi ght i mpai r t hei r

economi c f unct i oni ng- - and per haps t hese negat i ve ef f ect s woul d be t r ans-

f er r ed t o t he wor ker s al so .

The di f f er ence bet ween t he i nsur ance payof f t hat sat i sf i es t he con-

di t i on of ef f i ci ency and t he one t hat i s gi ven as a sol ut i on t o ( 7)

above i s a measur e of t he i nabi l i t y t o obser ve t he OSH act i ons of t he

f i r m, or of t he cost s ( admi ni st r at i ve or i nf or mat i onal ) t hat may be

i nvol ved i n obser vi ng t hem.

The second best pr obl em i s t o f i nd t he combi nat i on of i ncent i ves

and of degr ee of ef f i ci ency t hat mi ni mi zes t ot al expect ed l osses . Two

di f f er ent pr emi um schedul es woul d have t o be est abl i shed f or t he f i r m

and f or t he wor ker cor r espondi ng t o t he above anal ysi s . For t hose

i nj ur i es and acci dent s whose avoi dance depend most l y on wor ker ' s pr e-

caut i ons ( e . g . wear i ng some equi pment ) t he i ncent i ves ( coi nsur ance

r at es) woul d have t o be pl aced mor e on t he wor ker t han on t he f i r m.

	

The

l oss of ef f i ci ency woul d ot her wi se be l ar ger f or t he wor ker as wel l .

For t hose acci dent s or i nj ur i es t hat ar e most l y r el at ed t o t he f i r m' s

act i ons, t he i ncent i ve woul d have t o be pl aced mor e on t he f i r m.

For t hose f i r ms whose si ze i s t oo smal l t o have a st at i st i cal l y

sound basi s t o obser ve J, ot her di r ect cont r ol means woul d be mor e

adequat e . The second best sol ut i on woul d be at t ai ned ( at l east f or

l ar ger or l onger l i ved f i r ms) by mi ni mi zi ng t he t ot al sum of ef f i ci ency

l osses and l osses due t o l ack of pr oper i ncent i ves .



OSH

l osses

E+O

0 2 =

OSH l osses due t o l ack of pr oper

1 ~. . ~ i ncent i ves by wor ker s

devi at i on of payof f f unct i on f r om t he one t hat

assur es ef f i ci ency, i . e . mar gi nal ut i l i t y const ant

acr oss st at es , i n or der t o pr ovi de OSH i ncent i ves .



I n Fi gur e 8 t her e ar e t wo schedul es of OSH l osses due t o t he l ack of

pr oper i ncent i ves : one f or t he f i r m and anot her f or t he wor ker . I t i s

assumed her e t hat t he t ypes of l osses consi der ed ar e ser i ous or i r -

r ever si bl e enough t hat t he ' mor al hazar d' pr obl em of t he wor ker i s

l ess i mpor t ant t han t he cor r espondi ng pr obl em of l ack of mot i vat i on of

t he f i r m. By segr egat i ng t he pr emi ums and coi nsur ance r at es f or t hese

t wo gr oups as pr oposed, t he second best can have a hi gher l evel of

ef f i ci ency as wel l as a l ower l evel of l osses t han ot her wi se . Thi s f act

poi nt s t owar ds a possi bl e

	

pol i cy r ecommendat i on .

	

Whenever possi bl e,

i n cases as t hose depi ct ed i n Fi gur e 8, t he i nt r oduct i on of new i nf or ma-

t i on and of pr event i ve devi ces may be mor e ef f i ci ent i f t hey ar e of t he

t ype t hat r el i es mor e i n deci si on maki ng by t he wor ker t han by t he

f i r m. I n Sect i ons V and VI t he possi bl e r ol e of t he gover nment i n t hi s

ar ea i s di scussed .

Not e t hat i n al l t he above t he l ack of i nf or mat i on about pr obabi l i -

t i es p( s) of occur ence of event s was not consi der ed di r ect l y- - l ack of

i nf or mat i on was most l y ment i oned wi t h r espect t o act i ons of t he f i r ms .

However , by i nf l uenci ng t he out comes by t hei r act i ons on behal f of OSH

t he f i nes can be seen as i nf l uenci ng t he pr obabi l i t i es of t hese event s .

An anal ysi s si mi l ar t o t he one gi ven above coul d be car r i ed out assumi ng

t hat t he pr obabi l i t i es p( s) depend on act i ons a( s) , i . e . p - p( s, a) .

The above

	

cases must be di st i ngui shed f r om ot her s i n whi ch

t her e i s a ser i ous l ack of i nf or mat i on about p( s) f or al l concer ned .

For i nst ance, as ment i oned above f or many year s t he danger s of vi nyl



chl or i de wer e unknown . Thi s was i n par t r el at ed t o t he l ong ' l at ent

per i ods' of t he i l l nesses r el at ed t o t hei r subst ance, up t o 20- 35 year s .

Such cases i ndi cat e t he need f or anot her cl assi f i cat i on of OSH f or

pol i cy pur poses : by t he gener al exi st i ng degr ee of i nf or mat i on of t he

ef f ect s of a t echni que or subst ance . Si nce t hi s i nf or mat i on l evel

r el at es t o how new t he subst ance i s ( or how l ong i t has been i n use) t he

cl assi f i cat i on shoul d di st i ngui sh ol der f r om newl y i nt r oduced t echni ques

t o est abl i sh whi ch woul d be a mor e appr opr i at e pol i cy . Thi s poi nt i s

f ur t her devel oped i n Sect i on V .

An i mpor t ant pr obl em i n t he above i s t he set t i ng of t he scal e f or

compensat i on of i nj ur i es and/ or i l l nesses . I t i s beyond t hi s anal ysi s

t o st udy whet her l egi sl at i on shoul d be passed t o ai d t he use of t he

cour t syst em i n obt ai ni ng compensat i on, or whet her compensat i on shoul d

be det er mi ned out si de of t he cour t s . However , some gener al comment s ar e

appl i cabl e .

When enough i nf or mat i on i s avai l abl e wi t h r espect t o exposur e

l evel s, subst ances or t echni que hazar ds, t he cost s of t he i nj ur y and

t he f i r m whi ch has caused t he i nj ur y, a di r ect compensat i on woul d be

pr ef er abl e t o compensat i on medi at ed by t he cour t s . Smi t h [ 52] pr oposes a

si mi l ar appr oach, cal l i ng i t an ' i nj ur y t ax' whi ch coul d be made pr o-

por t i onal t o t he cost of each case bei ng r emi t t ed t o t he f eder al gover n-

ment , ei t her di r ect l y or i ndi r ect l y t hr ough t he i nsur ance compani es .

The empl oyer coul d choose i t s act i on t o avoi d OSH l osses, and wor ker s and

l abor uni ons woul d ser ve t he r ol e t hat empl oyer s ser ve t o t he I RS i n



pr ovi di ng ver i f i cat i on of wages and sal ar i es t o t he gover nment . i n

Tabl e B- 2, Appendi x B of ( 521, evi dence i s submi t t ed t o t he ef f ect

t hat wor k i nj ur y r at es ar e i nver sel y pr opor t i onal t o t he cost s t o

empl oyees of i nj ur i es . Empl oyees ar e r esponsi ve t o added cost s t o t hei r

f i r ms because of i nj ur i es . Thi s was comput ed by r egr essi ng t he i nj ur y

f r equency r at e A on t he change i n t ot al i nj ur y cost s M caused by a change

i n t he number of i nj ur i es, I , t he pr i ce of saf et y i nput s P s , a var i abl e

r epr esent i ng t he l evel of i nher ent r i sk R, and a r andom er r or t er m, e .

The par amet er s a, 6 and y of t he f ol l owi ng equat i on wer e est i mat ed

A=a( I n + sR+YPS +e
dI

The r esul t s wer e obt ai ned by usi ng dat a on t hi r t y manuf act ur i ng i ndus-

t r i es . Based on t hose r esul t s Smi t h suggest s a schedul e of f i nes t hat

woul d be r equi r ed t o r educe i nj ur y by cer t ai n r at es, i . e . how r esponsi ve

i s t he i nj ur y r at e t o such ' t axes' . For a f i ne of $1, 000 . 00 a l ow

est i mat e of 4 . 4% t o a hi gh est i mat e of 6 . 2% i s gi ven ; f or a f i ne of

$2, 000 . 00 a l ow est i mat e of 8 . 8% t o a hi gh of 12 . 5% i s gi ven ; and f or a

f i ne of $3, 000 . 00 a l ow est i mat e of 17 . 6% t o a hi gh of 25 . 0% i s gi ven .

Most OSH i nj ur i es ar e t empor ar y, i nvol vi ng mor e t han 95% of al l wor k

i nj ur i es . As r epor t ed by Smi t h, i n manuf act ur i ng a t ot al cost of

i nj ur y t o t he wor ker ( i ncl dui ng wages and medi cal expenses) wer e about

$525 i n 1970 . The f i gur es on medi cal cost s wer e obt ai ned f r om t he

Nat i onal Commi ssi on on St at e Wor kmen' s Compensat i on Laws ( Compendi um) ( 301 .



The t ypi cal wor k l oss was of about 15 days accor di ng t o t he U. S .

Depar t ment of Labor , Bur eau of Labor St at i st i cs ( 63] .

I deal l y t he amount s of such f or ms of i ncent i ves and compensat i on

shoul d be det er mi ned by t he r ul es di scussed i n Sect i on I l t o i mpr ove

over al l saf et y i n a cost - ef f ect i ve way f or a gi ven budget .

For many i nst ances of occupat i onal heal t h, however , t he condi t i ons

ar e l ess appr opr i at e f or such compensat i ng pr ocedur es t har . t hey ar e f or

saf et y hazar ds . One pr obl em i s t hat t he wor ker may have been empl c; yed by

sever al f i r ms and/ or t her e may be a l ong l at ency per i od f or an i l l ness .

I n t hese cases i t i s di f f i cul t t o det ect t he f i r m t hat has cont r i but ed

t o t hi s event . I n addi t i on, when t he i l l ness i s i nduced by a newl y

i nt r oduced subst ance and i t s t ot al expect ed cost s ar e unknown or wher e

t her e i s a l ar ge component of pai n and suf f er i ng, a cour t pr ocedur e may

be of hel p . Fr om t he poi nt of vi ew of pr event i on, t he set t i ng and

moni t or i ng of st andar ds woul d pr obabl y be mor e appr opr i at e i n t hese cases .

Asymmet r y of I nf or mat i on about OSH

A second pr obl em of i mper f ect i nf or mat i on ar i ses i f t her e i s some

asymmet r y on t he l evel of i nf or mat i on on OSH f r om t he poi nt of vi ew of

t he wor ker s and of t he f i r m. For i nst ance, t he wor ker may know l ess

about t he act ual st at i st i cs of OSH hazar ds i n each avai l abl e j ob t han

each f i r m does .

	

Ther e i s some empi r i cal evi dence t hat wor kes i nf or mat i on

about OSH l evel s i s i mper f ect .



not or i ous) wi t hout knowi ng pr eci sel y what t echni ques or pr ecaut i ons

each f i r m i s of f er i ng . Wor ker s may f or i nst ance gr ade j obs

some st at i st i c of t he i ndust r y or sect or . Fr om t he poi nt of vi ew of

each f i r m t her e mi ght be an i ncent i ve t o r educe cost s on OSH si nce t he

benef i t s of hi gher OSH cost s ( e . g . l ower l abor cost s) cannot be obt ai ned

si nce t hey ar e not per cei ved by t he wor ker . I f t he f i r m engages i n

pr ovi di ng i nf or mat i on t o pr ospect i ve wor ker s about t he l evel of OSH

t hat i t of f er s, t he cost s of t hi s i nf or mat i on t o t he f i r m have t o be

deduced f r om t he benef i t s i n t er ms of l ower l abor cost s . I n shor t , t her e

i s a dampened i ncent i ve t o i mpr ove OSH l evel s . I f most f i r ms f ol l ow

t hi s behavi or , t her e woul d be a col l ect i ve i ncent i ve t o l ower gener al

OSH l evel s . Thi s pr obl em can be f or mal i zed as f ol l ows . Suppose t hat

t he suppl y of l abor f unct i on of a wor ker i s der i ved f r om const r ai ned

ut i l i t y maxi mi zat i on . The ut i l i t y of t he wor ker u i s a f unct i on

u = u( 1, w, m) .

wher e 1 i s l ei sur e, w wages, and m r epr esent s expect ed ( aver age) OSH

l evel . The suppl y of l abor wi l l t hen be a f unct i on S( w, m) . Bot h t he

demand f or l abor by a f i r m and al so t he aver age OSH l evel s of f er ed by

t he f i r m wi l l depend upon wages, i . e .

D ° _ D ( w) ,

	

and m = m( w) .

At an equi l i br i um i n t he l abor mar ket

S ( w,

	

m( w) ) =

	

D ( w) .



Suppose t her e ar e t wo f i r ms : one of f er s a schedul e of aver age OSH

wages r epr esent ed by t he cur ve ml ( w) and t he ot her by t he cur ve m2 ( w)

so t hat at wages hi gher t han w f i r m one of f er s mor e aver age OSH t han f i r m

t wo . ( See Fi gur e 9) .

Wor ker s per cei ve t he aver age OSH l evel of f i r ms of one t ype,

m ( W)

	

- _ ml M

	

+ m2 ( w)

mi i ndi cat es t he mi ni mum bet ween m and m . Because of t he
asymmet r y i n i nf or mat i on , t her e wi l l be a col l ect i ve i ncent i ve
f or f i r ms t o l ower t hei r OSH l evel s t o mi ( w) .

Fi gur e 9



empl oyment

N
1

N

I
I

	

D ( w)

D( w) - cost of i nf or mat i on



I f wor ker s per cei ve t he aver age OSH l evel of f i r ms one and t wo

i . e .

m( w)

	

= m1 ( w)

	

+ m2 ( w)

t hen t hey of f er a suppl y of l abor cur ve S( w, m( w) ) , see Fi gur e 10 .

Equi l i br i um l evel s of wages and empl oyment wi l l be w* and N*

r espect i vel y . Fi r m 1 shoul d act ual l y have an equi l i br i um wi t h l ower

wages, w1 * because i t of f er s mor e aver age OSH. To obt ai n t he benef i t s

of i t s hi gher OSH l evel , i t may engage i n pr ovi di ng i nf or mat i on at a

cost A . I f a i s hi gh enough, si nce i nf or mat i on cost s must be added t o

l abor cost s, i t may shi f t D( w) t o D( w) - A, undoi ng t he benef i t s

f or t he f i r m of t he hi gher aver age OSH t hi s f i r m of f er s . Ther ef or e

Fi nn 1 may have an i ncent i ve t o of f er m( w) , so as t o r educe cost s and

st i l l obt ai n si mi l ar benef i t s . I n t hat case t he aver age OSH l evel of

bot h f i r ms decr eases t o a l ower l evel . I n t hi s si t uat i on t her e i s a

col l ect i ve i ncent i ve t o over al l decr ease aver age OSH. The pr ocess does

not end unt i l t he t hi ck aver age saf et y l i ne mi i n Fi gur e 9 i s r eached,

yi el di ng l ess t han opt i mal l evel s of OSH as a whol e .

A si mi l ar pr obl em woul d ar i se i f f i r ms woul d pur chase post - i nj ur y

compensat i on i nsur ance and t he i nsur er woul d onl y be abl e t o obser ve

t he st at i st i c m~( as t he wor ker s i n t he exampl e above) . Ther e woul d be a

col l ect i ve i ncent i ve t o decr ease over al l m, yi el di ng l ess t han opt i mal

l evel s of OSH .

I t woul d seem t hat when t her e i s a pr obl em of l ack of i nf or mat i on

as i n t hose cases di scussed above, gover nment act i on di r ect ed t owar ds

i ncr easi ng t he l evel of i nf or mat i on may be hel pf ul . I n f act , t her e i s



some evi dence t hat bot h OSHA and t he Consumer Pr oduct Saf et y Commi ssi on

have consi der ed pl aci ng a hi gher pr i or i t y on t he pr ovi si on of i nf or mat i on

wi t hi n t hei r f unct i ons . See, f or i nst ance, Cor nel l , Nol l and Wei ngast

[ 19 ] , Owen and Schul t z ( eds . ) and U. S . Depar t ment of Labor RFD/ A 76- 10,

[ 64] .

	

As [ l g] and [ 72] r epor t i t , Congr ess has not suppor t ed

t hese at t empt s, pl aci ng a hi gher pr i or i t y on pr omul gat i on and enf or cement

of st andar ds .

I t i s cl ear t hat f or pol i cy maki ng pur poses i t woul d be usef ul t o have a

cl assi f i cat i on of cases t hat woul d det ect wher e t he most gai ns i n ef f i -

ci ency can be obt ai ned by pr ovi di ng i nf or mat i on ( such as i n t he cases

di scussed above) .

Fi r ms wi t h Ri sky Technol ogi es

Ther e may be ot her cases wi t h i mper f ect i nf or mat i on wher e t he

gover nment may have t o i nt er vene not onl y t o pr ovi de i nf or mat i on but

al so t o pr ovi de ef f i ci ent r i sk- spr eadi ng because i nsur ance mar ket s may

not be abl e t o do so .

A pr obl em ar i ses f or i nsur ance pr ovi si on f or f i r ms wi t h r i sky

t echnol ogi es t o spr ead t he r i sks of post - i nj ur y compensat i on cost s .

Thi s i s a so- cal l ed ' adver se sel ect i on' pr obl em wel l known i n t he t heor y

of i nsur ance .

	

I t has some ar gument s i n common wi t h t he ' mor al hazar d'

pr obl em and can be t hought of as bei ng an aspect of i t .

The pr obl em may be summar i zed as f ol l ows .

	

I t may not be possi bl e

f or t he i nsur er t o pr ovi de i nsur ance t o t he r i ski er f i r ms at any pr emi um.

Because, t he hi gher t he pr emi um l evel s ar e, t he hi gher pr opor t i on of



r i sky f i r ms ( l ow aver age OSH, hi gh post - i nj ur y compensat i ons) woul d f i nd

t he i nsur ance at t r act i ve . I f t her e i s i mper f ect i nf or mat i on about t he

OSH l evel s, t he i nsur er may not be abl e t o di st i ngui sh t hem. Thi s can

be seen as f ol l ows :

Let t he suppl y of i nsur ance be a f unct i on of pr emi um and l evel of

r i sk, S( p, OSH) . The demand of i nsur ance depends on pr emi ums D( ( p) , and

t he aver age OSH l evel i s r el at ed t o pr emi ums OSH( p) . I n equi l i br i um

suppl y must equal demand, i . e .

S ( p,

	

OSH( p) )

	

= D ( p)

I f , as pr emi ums p i ncr ease, t he aver age OSH decr eases as expl ai ned above, i t i s

possi bl e t hat no equi l i br i um may exi st .

	

Thi s means t hat no ef f i ci ent

r i sk spr eadi ng can be obt ai ned f r om i nsur ance mar ket s f or f i r ms wi t h

ver y r i sky t echnol ogi es ( such as nucl ear pl ant s) .

The gover nment act i on may be needed t o spr ead t hese r i sks . Ot her -

wi se, f i r ms wi t h r i sky t echnol ogi es may not be abl e t o oper at e ef f i ci ent l y

si nce t hey woul d bear t oo hi gh r i sks .
21

However , even i f t he gover nment i nt er venes on behal f of such f i r ms,

i f wor ker s cannot t r ansf er t o f i r ms t hei r cost s i n t er ms of OSH l osses

( due, f or i nst ance, t o ver y l i mi t ed wor kmen' s compensat i on) , t hen wor ker s woul d

be bear i ng t hese cost s t hemsel ves . Ther e i s i n such cases t r ansf er of r i sk

f r om t he f i r ms t o t he wor ker s t hat i s not onl y unequal , but al so i nef f i ci ent

f or soci et y as a whol e .

I n t he above we di scussed sever al cases wher e t he gover nment r ol e

f or pool i ng and di ssemi nat i ng i nf or mat i on coul d be hel pf ul i n i mpr ovi ng

t he f unct i oni ng of mar ket s, and gener al wel f ar e .

21
An exampl e of gover nment act i on of t hi s sor t i s t he Pr i ce- Ander son Act

whi ch l i mi t s t he l i abi l i t y of nucl ear power pl ant s .



Ther e ar e, however , sever al l i mi t at i ons t o what can be accompl i shed

i f t he r ol e of t he gover nment i s l i mi t ed t o gat her i ng and di ssemi nat i ng

i nf or mat i on . These ar e di scussed i n mor e det ai l i n Sect i on V about t he

gover nment r ol e .

Even i f r el evant i nf or mat i on about OSH was avai l abl e, i t woul d

st i l l be di f f i cul t f or wor ker s t o make f ul l y i nf or med deci si ons as

r equi r ed f or a compet i t i ve mar ket equi l i br i um t o obt ai n . One r eason i s

t hat t her e i s a l i mi t as t o t he amount of i nf or mat i on t hat can be

pool ed and di ssemi nat ed, as wel l as t o t he amount of i nf or mat i on t hat

can be absor bed and cl assi f i ed by t he wor ker s . Al so, t he pr oduct i on

and di st r i but i on of i nf or mat i on may i t sel f cont ai n some publ i c good

aspect s . Thi s i s di scussed f ur t her i n t he par t of t hi s Sect i on about

ext er nal i t i es i n t he pr oduct i on of OSH i nf or mat i on .

I n addi t i on, wi t h r espect t o newer chemi cal s or pr ocesses, t he

i nf or mat i on may be such t hat t he wor ker must make deci si ons wher e ver y

l ow pr obabi l i t i es ar e concer ned . Empi r i cal evi dence shows t hat i ndi

vi dual s r at e poor l y i n maki ng deci si ons when ver y l ow pr obabi l i t y

event s ar e concer ned . See f or i nst ance t he wor k of Tver sky and Kahneman

[ 531 . I t i s possi bl e t hat t he hi gher qui t r at es obser ved empi r i cal l y

i n Vi scusi [ 68] ar e due i n some cases mor e t o an i mpr ovement of de-

ci si on maki ng wi t h ver y l ow pr obabi l i t i es ( when t he demonst r at i on

ef f ect s on ot her wor ker s ar e f el t ) t han t o an i mpr ovement of i nf or mat i on .

For i nst ance, a smoker t hat i s awar e of t he pr obabi l i t y bf cont r act -

i ng l ung cancer may change hi s behavi or t owar ds t obacco when a f r i end

or a member of t he f ami l y di es of l ung cancer .



OSH as a Quasi Publ i c Good

Ther e ar e ot her i mper f ect i ons i n t he l abor mar ket t hat may pr e-

vent t he economy f r om at t ai ni ng appr opr i at e l evel s of OSH even i n a

wor l d of per f ect i nf or mat i on . The exi st ence of l ar ge f i r ms ( monopol i st s) .

t hat f ace an upwar d sl opi ng l abor suppl y cur ve may be one . I f t he

val ue of wages and OSH l evel s ar e set i n such mar ket s, i n equi l i br i um

l ower wage/ OSH combi nat i ons wi l l occur i n t hi s si t uat i on t han i f mar ket s

wer e compet i t i ve . Thi s si t uat i on may al so be r el at ed t o t he exi st ence

of f i xed cost s f or wor ker ' s mobi l i t y, bot h geogr aphi c and acr oss

occupat i ons .

Anot her added pr obl em t hat woul d appear t o be mor e associ at ed wi t h

l ar ge f i r ms r el at es t o t he set t i ng of OSH l evel s . OSH l evel s i n a

f i r m ar e l i kel y ' t o be set si mul t aneousl y f or al l wor ker s .

	

Si nce t hey

cannot be expect ed t o be chosen on a wor ker - by- wor ker basi s as

i mpl i ed i n t he di scussi on of t he per f ect l y compet i t i ve mar ket s, we may

have a case f or a mar ket f ai l ur e .

Havi ng chosen a t echni que of pr oduct i on ( cer t ai n subst ances,

machi ner y, et c . ) t he f i r m wi l l of f er al l of i t s wor ker s, except f or ver y

mi nor var i at i ons, much t he same l evel s of OSH, such as a pl ane of a

cer t ai n t ype wi l l of f er al l i t s passenger s much t he same l evel of

saf et y . The assumpt i on i s t hat t her e ar e f i xed cost s t hat may pr event

t he adopt i on of mor e t han one t echni que of pr oduct i on . The OSH l evel

i n t he f i r m becomes t hen a ( quasi ) publ i c good .

	

I f t he det er mi nat i on



of t he OSH l evel ( associ at ed t o t he t echni que of pr oduct i on) i s an

endogeneous var i abl e f or t he f i r m, t hen t her e may be a compet i t i ve

mar ket f ai l ur e si nce gr oup r et ur ns and i ndi vi dual r et ur ns may di f f er ,

and mar gi nal anal ysi s may f ai l t o yi el d opt i mal i t y .

The sour ce of t he pot ent i al compet i t i ve mar ket f ai l ur e i s si mi l ar

t o t hat of t he anal ysi s of Spence ( 56] f or pr oduct qual i t y set t i ng by mono- .

pol i es . I t can be descr i bed as f ol l ows . I f t he f i r m i s cont empl at i ng

t o i npr ove by a smal l amount i t s OSH l evel , OSH cost s wi l l i ncr ease, say

by an amount Ac . wage pr emi ums, i n t hat case, may decr ease . The

i ncr ease i n OSH l evel i ncr eases t he benef i t t o t he mar gi nal wor ker who

i s j ust wi l l i ng t o be hi r ed at t he goi ng wage by appr oxi mat el y Ow( x) , wher e x

t he number of wor ker s .

	

Tot al wage cost s f or t he f i r m t hen decr ease by

xAw( x) . Ther ef or e t he i ncr ease i s desi r abl e f or t he f i r m i f xAw( x) > Ac .

However , xAw( x) i s not an appr opr i at e measur e of t he benef i t s

of t he i ncr ease i n OSH f or t he wor ker s at t he f i r m as a whol e . The OSH

i ncr ease i s soci al l y desi r abl e i f t he aver age benef i t

1/ xf
x
o Gwi - n) dn exceeds t he aver age cost

	

Ac/ x .

	

The f i r m' s pr obl em woul d

yi el d a gai n i n wel f ar e i f t ot al benef i t s f OAw( n) dn woul d have exceeded

t he cost of t he i ncr ease i n OSH, Ac . The soci al benef i t s cor r espond t o

an i ncr ease i n t he r evenues of t he f i r m ( a decr ease i n cost s) onl y i f t he

mar gi nal consumer i s aver age or r epr esent at i ve, whi ch cor r esponds t o t he

case when



1

	

Aw( n) dn = 6, w ( x) .

However , t her e i s no r eason t o assume t hat t he mar gi nal wor ker wi l l be

r epr esent at i ve or aver age . I n cer t ai n cases t he mar gi nal wor ker may have

a val uat i on of saf et y whi ch i s bel ow t hat of t he aver age wor ker and t he

OSH st andar ds set woul d be t oo l ow.

Thi s may occur , f or i nst ance, because, as shown i n [ 27 ] , younger

wor ker s ar e mor e mobi l e . The f i r m f aces a hi gher pr opor t i on of such

wor ker s t han ot her s . I f t he f i r m set s i t s st andar ds f or t he mar gi nal

wor ker , and i f younger and mobi l e wor ker s put l ess emphasi s on saf et y,

t hi s woul d pr oduce a l ess t han opt i mal choi ce of OSH l evel s by t he f i r m.

Ther e ar e model s, such as t hat of St af f or d and Cohen [ 57 ] , t hat pr edi ct

i n some cases t hi s t ype of di ver gence f or wages, i . e . mar gi nal wages l ower

t han aver age wages . I t woul d be of i nt er est t o see under what condi t i ons,

i f wor ker ' s ut i l i t i es depend on wages and OSH l evel s, si mi l ar r esul t s can show

t hat mar gi nal val ues of saf et y woul d be l ower t han aver age ones .

I n t he case descr i bed above t he aver age val ue of saf et y becomes a di f f i cul t

quest i on- - si mi l ar t o t hat of t he opt i mal l evel of a publ i c good . I t i s

al so si mi l ar t o t he quest i on of aver age val uat i on of qual i t y of pr o-

duct s by consumer s i n t he mar ket , and coul d be st udi ed by si mi l ar

met hods [ 56] . I n such cases t her e seems t o be r oom f or some f or m

of gover nment r egul at i on . Thi s i s di scussed i n mor e det ai l i n Sect i on V .



I nst i t ut i onal Ri gi di t i es

Ther e ar e sever al i nst i t ut i onal r i gi di t i es t hat may pr event mar ket

f or ces f r om br i ngi ng about a compet i t i ve mar ket equi l i br i um out come,

wi t h t he cor r espondi ng OSH l osses . One of t hese, whi ch i s wel l under

st ood i s t he l i mi t at i on of wor ker ' s mobi l i t y . Wor ker s, i n such cases,

cannot have t he choi ces avai l abl e t hat woul d gi ve t he i ncent i ve t o t he

empl oyer t o i mpr ove OSH. Even af t er a wor kpl ace or a subst ance used

by a f i r m i s known t o be damagi ng t o t he heal t h of a wor ker , t hat wor ker

may be ' l ocked' i nt o t he j ob .

Wage r i gi di t i es ar e somet i mes bl amed f or exi st ence of unempl oyment .

I n such si t uat i ons, l ess t han opt i mal OSH out comes ar e l i kel y t o occur .

Mi ni mum wage l egi sl at i on coul d al so have si mi l ar ef f ect s . These i ssues

wer e di scussed i n Sect i on I I above .

Ot her r i gi di t i es r el at e t o t he exi st ence of l ar ge f i r ms whi ch

cannot adj ust OSH l evel s on a wor ker - by- wor ker basi s . Thi s was di s-

cussed above i n t hi s sect i on . The r ol e of uni ons may al so have si mi l ar

ef f ect s . I n a bar gai ni ng pr ocess, t he i nf r a- mar gi nal wor ker may not be

r epr esent ed i n a way t hat woul d assur e an opt i mal OSH out come . Rel at ed

pr obl ems ar e di scussed f ur t her i n Sect i on VI .

I nst i t ut i onal r i gi di t i es l eave r oom f or i mpr ovement of OSH l evel s

by gover nment act i on :

	

t hi s act i on may t ake t he f or m of at t empt i ng t o

el i mi nat e t he r i gi di t i es as wel l as, or i nst ead of , di r ect r egul at i on of

OSH.



OSH Ext er nal i t i es

As di scussed al r eady, t he cost s of t he i l l ness, i nj ur y ( or deat h

of a wor ker ) accr ue not onl y t o t he wor ker , but t o hi s/ her f ami l y i n t he

f i r st pl ace, and al so t o soci et y as a whol e . Thi s may gi ve r i se t o

ext er nal i t i es .

For i nst ance, t he ut i l i t y of bei ng empl oyed i s shar ed by t he whol e

f ami l y of t he wor ker . However , as i n cases of i l l nesses wi t h l ong l at ent

per i ods, t he heal t h r i sk associ at ed t o t hat empl oyment may be bor ne most l y by

t he i ndi vi dual ( or hi s/ her coupl e) r at her t han by t he chi l dr en, who mi ght

have l ef t t he househol d by t he t i me t he wor ker i s i l l or deceased . The

r et ur ns of t he wages and OSH obt ai ned f r om empl oyment accr ue t o a gr oup

( t he f ami l y) and may di f f er f r om t he i ndi vi dual r et ur n . The wor ker

woul d t ake i nt o account t he expect ed OSH damage as wel l as t he wage l evel - -

whi l e t he f ami l y r et ur ns may be hi gher f or hi gher wages even wi t h l ower

OSH. When i ndi vi dual and gr oup r et ur ns di f f er , t her e i s a l oss of

Par et o opt i mal i t y at t he mar ket equi l i br i um. I n such cases, when pr i vat e

and soci al r et ur ns di f f er , gover nment al i nt er vent i on may i ncr ease t he

wel f ar e of al l par t i es . Or , al t er nat i vel y, pr i vat e i nst i t ut i ons may

ar i se t o t ake advant age of t he pot ent i al i ncr eases i n wel f ar e t o al l

par t i es . To t he ext ent t hat such i nst i t ut i ons may be l ar ge and t end t o

concent r at e power , ot her negat i ve consequences may devel op .

Anot her OSH ext er nal i t y i s pur el y f i nanci al and i s der i ved i n

par t f r om t he exi st i ng i ncome secur i t y pr ogr ams . Thi s was di scussed

i n some det ai l i n Sect i on I I . Heal t h car e expenses and t he expenses of



suppor t i ng f ami l i es whose mai n wage ear ner has been i ncapaci t at ed, i l l

or deceased, ar e t r ansl at ed t hr ough soci al secur i t y, wel f ar e payment s

and di sabi l i t y i nsur ance ( and t hr ough t axes) t o soci et y as a whol e .

I f a f i r m i s i mposi ng unheal t hy or danger ous condi t i ons on i t s

wor ker s, i t mi ght be obt ai ni ng ef f ect i vel y a t r ansf er f r om t he r est of

soci et y t o i t sel f , t o def r ay i t s r educed OSH cost s . Thi s i s because

t he f i r m does not pay a hi gher cont r i but i on t o t hese i ncome secur i t y

pr ogr ams ( soci al secur i t y t axes or empl oyer ' s heal t h i nsur ance cont r i -

but i ons) i f i t s OSH r i sks ar e hi gher .

The above descr i bed ext er nal i t i es i mpl y t hat t he compet i t i ve

mar ket mechani sm may not oper at e adequat el y . Nei t her t he wor ker , nor

t he f i r m ar e l i kel y t o f ul l y t ake i nt o account t he cost s of OSH r i sks t o

t he wor ker . I n t he f i r st case, even i f t he f ami l y l osses ar e i nt er nal i zed ( f or

i nst ance, i f t he f ami l y i nt er nal i zes t he OSH damages t o t he wage ear ner ) , t he

l osses t hat accr ue t o soci et y ( vi a i ncome t r ansf er s) ar e not l i kel y t o

be f ul l y comput ed . Si mi l ar l y, t he f i r m may not have appr opr i at e i ncent i ves t o

r educe OSH l osses si nce i t does not per cei ve i t s cost s f ul l y ; t hey ar e

t r ansf er r ed t o soci et y . I n such cases t he r ol e of t he gover nment i s

t o i mpose measur es t hat woul d i nt er nal i ze t hese cost s f or ef f i ci ent

decent r al i zed deci si on maki ng ( f or i nst ance, f i ni ng f i r ms f or t he OSH cost s

t o ot her s t hat t he empl oyer does not comput e as par t of hi s/ her cost s) .

Al t er nat i vel y t he gover nment coul d i mpose and moni t or OSH st andar ds t hat

ar e comput ed as ef f i ci ent out comes .



Unl i ke sever al ot her devel oped count r i es t he Uni t ed St at es does not

have a gover nment oper at ed nat i onal heal t h i nsur ance or nat i onal heal t h

ser vi ce cover i ng t he ent i r e popul at i on . Medi car e and ot her pr ogr ams

pr ovi de heal t h ser vi ces t o t he poor . The maj or i t y of t he popul at i on,

however , depends l ar gel y on pr i vat e hospi t al and/ or sur gi cal i nsur ance

t o f i nance l ar ge medi cal expendi t ur es [ 17 ] . I f a f or m of nat i onal

heal t h i nsur ance i s adopt ed i n t he U. S . , t he gover nment woul d have a

f ur t her i ncent i ve t o i nt er vene i n or der t o pr omot e OSH.

I n t he comput at i on of t he magni t ude of an ext er nal i t y, cer t ai n pr o-

bl ems ar i se . For i nst ance, t he cases wher e i nf or mat i on i s mor e di f f i cul t t o

col l ect and di ssemi nat e ar e l ess l i kel y t o be i dent i f i ed as f or

cost s, and t hese cost s ar e l i kel y t o end up bei ng under val ued .

I n addi t i on, pai n ' and suf f er i ng due, f or i nst ance, t o a l ong i l l ness

f or whi ch not much medi cal expendi t ur es ar e necessar y may be under val ued

al so . I n t hose cases, t he wor ker and hi s/ her f ami l y may bear most of

t he cost s . The exi st ence of t hese ext er nal i t i es i ndi cat es t he need of

adequat e gover nment i nt er vent i on t o pr omot e OSH .



Ext er nal i t i es i n t he Pr oduct i on of OSH and of I nf or mat i on about OSH

Ther e ar e sever al r easons f or t he possi bl e f ai l ur e of per f ect

mar ket compet i t i on t o achi eve opt i mal i t y i n t he al l ocat i ons f or t he

pr oduct i on of OSH ( saf er equi pment , saf er subst ances, et c . ) or of i n

f or mat i on about OSH ( mor e i nf or mat i on about equi pment / subst ances whose

OSH ef f ect s ar e unknown) .

Some cor r espond r oughl y t o cl assi cal r easons f or mar ket f ai l ur e

such as i ndi vi si bi l i t i es and i nappr opr i abi l i t y . These pr obl ems have

been much st udi ed i n t he l i t er at ur e : under t he headi ng or mar gi nal -

cost pr i ci ng and under t hat of di ver gence of soci al and pr i vat e benef i t s

or cost s .

	

The l at t er pr obl em r ef er s t o t he OSH pr oduct i on anal og of

t he OSH ext er nal i t i es di scussed above . For i nst ance, i n gener al , t he

soci al benef i t s of i ncr easi ng OSH i nf or mat i on may exceed t hose benef i t s

t o t he f i r m or i ndi vi dual t hat pr oduces i t . Ther ef or e, no i ndi vi dual woul d have t :

i ncent i ve t o gat her and anal yze t he dat a hi m or her sel f . I t woul d al so

not be ef f i ci ent f or pr i vat e busi ness t o do so . I n bot h cases t he

cost s may mor e t han compensat e t he soci al benef i t s, but t he i ndi vi dual

or t he f i r m may not be abl e t o r ecuper at e t he cost s . Thi s i s because

i t may be cost l y i n some cases t o wi t hhol d i nf or mat i on . Fur t her mor e

t o do so woul d be i nef f i ci ent ; i n soci al t er ms once t he i nf or mat i on



i s avai l abl e pr ovi ded t he mar gi nal cost of di ssemi nat i on i s smal l er

t han t he benef i t s of t he i nf or mat i on, t he wi der i t i s used t he bet t er .

As opposed t o ot her publ i c goods, i nf or mat i on does not necessar i l y get

' used up' or ' cr owded' ( such as ot her publ i c goods, f or i nst ance, publ i c

t r anspor t at i on, or r ecr eat i on si t es) . I t i s onl y when di ssemi nat i on

cost s ar e l ar ge t hat t her e ar e economi c l i mi t s t o shar i ng i nf or mat i on .

I n t he cases of pr oduct i on of OSH and of i nf or mat i on about OSH t her e

i s an addi t i onal sour ce of mar ket f ai l ur e i nduced by uncer t ai nt y .

	

Si nce

t hey ar e bot h r i sky act i vi t i es wi t h unknown pr obabi l i t i es of r et ur ns,

unl ess pr oper r i sk- shar i ng i s pr ovi ded, t her e i s bound t o be some di s-

cr i mi nat i on agai nst such r esear ch act i vi t i es . I f , as st udi ed i n Ar r ow

( 3 ] i n t he pr i vat e sect or i t i s t he l ar ge f i r ms t hat

ar e bet t er sui t ed t o cr eat e i ncent i ves t o r esear ch i n t hi s ar ea ( i f

onl y because of l ar ge f i xed cost t o r esear ch or because t he appr opr i al i t y

of t he pr oduce may be gr eat er under monopol y t han under compet i t i on) t he

pr obl em st i l l r emai ns t hat t hese benef i t s may be of f set by t he

di si ncent i ve cr eat ed by t he monopol i st i c wage l evel s .

I f t he gover nment and ot her non- pr of i t i nst i t ut i ons ar e t o com-

pensat e f or t he l ess t han opt i mal al l ocat i on of pr i vat e r esour ces t o

pr oduct i on of OSH and of i nf or mat i on about OSH, how shal l t he gover nment

al l ocat i on of r esour ces be det er mi ned and how shal l t he gover nment pr o-

duce i ncent i ves t o encour age ef f i ci ent use of r esour ces? Some of t hese

pr obl ems have been wi del y st udi ed i n mor e gener al t er ms i n t he l i t er at ur e .

For some cl assi c exampl es see R. R. Nel son " The Si mpl e Economi cs of Basi c

Sci ent i f i c Resear ch" ( 33] ; C. J . Hi t ch " The Char act er of Resear ch and



Devel opment i n a Compet i t i ve Economy" ( 211 ; f or mor e r ecent t heor et i cal

and empi r i cal wor k especi al l y dedi cat ed t o OSH pr obl ems, see f or i nst ance

t he wor k of T . C. Si ncl ai r , P . Mast r and and P . Newi ck " Human Li f e and

Saf et y i n Rel at i on t o Techni cal Change" [ 471 . A f ur t her di scussi on of possi bl e

gover nment r ol e i n pr omot i ng pr oduct i on of OSH and of i nf or mat i on about

OSH i s cont ai ned i n Sect i on V .



V . THE ROLE OF GOVERN2A=

Obj ect i ves of OSH Pol i cy

Gover nment i nt er vent i on i n t he OSH ar ea has sever al ( i nt er r el at ed)

obj ect i ves . One i s t o cont r i but e t o i ncr ease OSH l evel s wher e t her e i s

r eason t o bel i eve t hat mar ket i mper f ect i ons ar e br i ngi ng about OSH l evel s

whi ch ar e l ess t han opt i mal . Par t i cul ar cases wher e compet i t i ve mar ket

f ai l ur es

	

may occur i n t he OSH ar ea wer e di scussed i n Sect i on I V .

A second obj ect i ve i s t o hel p det er mi ne possi bl e t r adeof f s bet ween

mor e OSH and ot her soci al goal s, as di scussed i n Sect i on I I , and,

. i mpl i ci t l y, soci al l y desi r abl e over al l OSH l evel s .

A t hi r d obj ect i ve i s t o hel p br i ng about soci al l y desi r abl e di st r i -

but i on of OSH r i sk . Thi s t hi r d obj ect i ve r el at es t o t he f i r st because

i t i s concer ned wi t h Par et o opt i mal di st r i but i ons ; however , t hi s obj ec

t i ve i ncl udes al so consi der at i ons of equi t y . Thi s was di scussed i n

Sect i on I I I .

/

	

A f our t h obj ect i ve i s t o assur e t hat t he al l ocat i on of gover nment

expendi t ur es ( t axpayer s cont r i but i ons) , whi l e i n accor dance wi t h t he

above goal s, i s done ef f i ci ent l y, as di scussed i n Sect i on I I .

The di f f i cul t y of anal ysi ng gover nment r ol es i s t hat t hese di f f er ent

obj ect i ves ar e i nt er r el at ed t o t he- ext ent t hat a pol i cy addr essed t o

each one i s l i kel y t o af f ect al so t he ot her s . Ther ef or e, f or anal yt i cal

pur poses, t hey have t o be st udi ed t oget her even t hough t he ef f ect of

pol i cy on each shoul d be anal yzed separ at el y .



Anot her di f f i cul t y i s t hat t her e may be t r adeof f s bet ween t he

gover nment obj ect i ves and t he r anki ng among t hem may not al ways be

under st ood or wel l det er mi ned . Si nce gover nment i s not a monol i t hi c

uni t , per haps t hi s i s t he way i t shoul d be .

Anal ysi s of a pol i cy shoul d t her ef or e cont ai n whenever possi bl e t he

t r adeof f s bet ween t hese goal s i n or der t o cl ar i f y possi bl e choi ces t o be

made . I f t hi s i s not expl i ci t l y done, an i mpl i ci t val ue j udgement may

have been made t hat coul d bi as t he di scussi on,

	

f or exampl e, by pr e-

f er r i ng a pol i cy whi ch i mpl i es a mor e ef f i ci ent use of r esour ces t o anot her

whi ch may be l ess ef f i ci ent i n t he shor t r un but pr event hi gh i r r ever -

si bl e OSH l osses i n a mor e i mmedi at e way . A cer t ai n amount of subj ect i ve

j udgement cannot be avoi ded, but i t may be pr ef er abl e t o make i t as

expl i ci t as possi bl e .

Unt i l t he OSH Act of 1970, occupat i onal saf et y and heal t h r egul at i on

was most l y t he r esponsi bi l i t y of t he st at es ;
24

	

at pr esent OSH

r egul at i on i s pr i mar i l y t he r esponsi bi l i t y of OSHA . The st at es can

submi t pl ans t o OSHA t o r un t hei r pr ogr ams, and OSHA i s r equi r ed t o

appr ove t hem i f t hey ar e as st r i ngent as f eder al pr ogr ams . On t he

ot her hand st at es r ecei ve onl y 50% f eder al f i nanci ng and OSHA 100%,

whi ch gi ves , an i ncent i ve f or mor e cent r al i zed f eder al act i on .

	

Even

t hough t her e ar e r easons why st at es r egul at i on coul d be pr ef er r abl e,

24
Ther e wer e some except i ons, such as t he Longshor emen' s and Har bor

Wor ker s' Act of 1927 t hat assi gned f eder al r egul at or y power s f or
l ongshor ement j ob saf et y, t o t he Bur eau of Labor St andar ds of t he U . S .

Depar t ment of Labor - - now i n char ge of OSHA, see [ 19 l .



f or i nst ance, t he st andar ds coul d be set i n a mor e decent r al i zed manner

and t hus woul d r ef l ect l ocal condi t i ons and needs mor e pr eci sel y and

economi cal l y, Congr ess i nt ended t hat OSH cont r ol be a f eder al act i vi t y .

See f or i nst ance t he r epor t i n ( 19 ] .

One r eason why f eder al r egul at i on may be pr ef er r abl e i s because i t may

avoi d possi bl e compet i t i on by st at es f or i nvest ment and l ocat i on of

i ndust r i es at t he cost of OSH. For i nst ance, a st at e may have an

i ncent i ve t o of f er l ower ed cost s of OSH i n or der t o at t r act new pl ant s

especi al l y t o t he ar eas i n whi ch t her e ar e hi gher unempl oyment r at es or

l ower gr owt h r at es . I f t her e ar e r easons t o suspect t hat i n t hose

cases i s wher e mar ket f ai l ur es ( say, l ack of mobi l i t y of wor ker s, or

ot her i nst i t ut i onal r i gi di t i es) may exi st , t hen a f eder al r ol e may be

pr ef er abl e .

I n t he f ol l owi ng anal ysi s, t hen, we assume t hat t he gover nment

r ol e i s car r i ed t hr ough f eder al cont r ol s . We di scuss t he f ol l owi ng

i nst r ument s : i ncent i ves, whi ch i ncl ude l i abi l i t y l aws and t axes ;

st andar ds ; and pr ovi si on of i nf or mat i on .

	

To t he ext ent t hat t hese

i nst r ument s ar e compl ement ar y i n hel pi ng t o pr omot e OSH f or ef f i ci ent

admi ni st r at i on of OSH cont r ol , i t i s of i mpor t ance t o det ect i n whi ch

cases each may be most usef ul wi t h r espect t o t he al t er nat i ves . The

best f or m of use of each i nst r ument , or t he best achi evement of

cont r ol by use of a combi nat i on of t hese di f f er ent i nst r ument s can

t hen be st udi ed . Si nce we pr oposed f our compl ement ar y obj ect i ves f or



gover nment i nt er vent i on i n OSH, t he cont r i but i on t o each of t hese

goal s shoul d al so be cl azi f i ed . The mat er i al of t hi s

sect i on i s t hen t o be used t o pr epar e t he gr ound f or t he cl assi f i cat i on

of OSH r i sks f or t he det er mi nat i on of appr opr i at e gover nment r ol es

gi ven i n Sect i on VI I .



I NSTRUMENTS

I ncent i ves

I ncent i ves can be vi ewed as f i nanci al penal t i es t hat ar e i mposed

on empl oyer s when OSH damages ( i . e . i nj ur i es, i l l nesses, l oss of l i f e) occur .

Wor kmen' s Compens at i on

Wor kmen' s compensat i on l aws can be a f or m of i ncent i ve t o i ncr ease

OSH- - si nce, f or i nst ance, t he f i r m exper i ences hi gher cost s i f i t s t ot al bi l l

f or post - i nj ur y compensat i ons i ncr eases . Thi s i ncent i ve r ol e i s one of t he

obj ect i ves l i st ed by t he Nat i onal Commi ssi on on St at e Wor kmen' s Compensa-

t i on Laws f or a Wor kman' s Compensat i on Pr ogr am ( [ 301, [ 311) . However ,

at pr esent , t he i ncent i ve r ol e of wor kmen compensat i on l aws i s quest i onabl e

due t o t he qui t e st r ong l i mi t at i ons exi st i ng on compensat i ons and t o t he

f act t hat most f i r ms pur chase i nsur ance agai nst t he event of wor ker s compensat i on .

Never t hel ess, wor kmen' s compensat i on shoul d be r egar ded as a maj or component

of a gover nment st r at egy f or deal i ng wi t h OSH, si nce r el at ed l aws ar e i n f or ce

at bot h st at e and f eder al l evel and sever al r ecent l egi sl at i ve pr oposal s f or ex-

t ensi on of i t s f unct i ons, cover age and compensat i on l i mi t , ar e bei ng cont empl at ed .

Ot her goal s of t he Wor kmen Compensat i on Act as vi ewed by t he

Nat i onal Commi ssi on of St at e Wor kmen' s Compensat i on Laws ar e i ncome

secur i t y and pr ovi si on of suf f i ci ent medi cal car e and r ehabi l i t at i on

ser vi ces, and br oad cover age of empl oyees f or OSH l osses .

Thi s cover s t wo of t he obj ect i ves f or gover nment i nt er vent i on i n



i n t he OSH ar ea st at ed at t he begi nni ng of t hi s sect i on, and l eaves

asi de quest i ons of ef f i ci ency and of det er mi nat i on of t r adeof f s wi t h

soci al goal s ot her t han OSH. These t wo l at t er quest i ons, however , ar e

sel dom consi der ed expl i ci t l y as gover nment r ol es i n each f or m of cont r ol

endor sed but need t o be di scussed when t he pol i cy and i t s best uses ar e

consi der ed . The possi bl e r ol e of wor kmen' s compensat i on l aw as di s-

t r i but i ng r i sks t hr ough an i nsur ance mechani sm i s al so not expl i ci t l y

ment i oned i n [ 31) ( i t i s i mpl i ci t l y consi der ed i n t he cl ause about i ncome

secur i t y) and needs par t i cul ar consi der at i on .

Wor kmen' s compensat i on l aws wer e i nt ended t o avoi d t he cost s and

ot her di sadvant ages t o wor ker s ( such as st r ong ' bur den of pr oof ' r e-

qui r ement s) and ot her si gni f i cant di f f i cul t i es of i mpl ement at i on of t he

l aws t hat have as an onl y cl ai m f or l i abi l i t y t he negl i gence of t he

empl oyer . These l at t er l aws, t he so- cal l ed ' t or t l aws' , wer e

al most sol el y t he ones i n pr act i ce unt i l t he begi nni ng of t hi s cent ur y .

I n t heor y t or t l aws coul d pr ovi de bet t er i ncent i ves t han wor kmen' s f i nes t o pr e-

vent OSH l osses . I n f act , i n [ 72] Zeckhauser and Ni chol s

ment i on

	

t hat t he l egal dut i es and t hr eat of l i abi l i t i es i mpl i ed by

such l aws Or e ver y cl ose t o t he r esponsi bi l i t i es t hat mot i vat e OSHA

and what mi ght be r egar ded as t he pr oper i ncent i ves f or t he f i r m.

However , t he exi st ence of compul sor y wor kmen' s compensat i on conf l i ct s

l egal l y wi t h t he use of t or t l aws si nce l egal l y t he f i r st one t hen



becomes t he excl usi ve r esour ce of t he wor ker [ 7 ] .

Wor l amens' st at ut or y compensat i on i s easi er t o obt ai n, si nce i t i s

of t he f or m of ' no f aul t ' i nsur ance and t hus r equi r es much l ess i n-

f or mat i onal and l egal cost s t o be under t aken by t he wor ker . However , t he

set t l ement s ar e smal l er ( l ow maxi mum payment s) and i n f act , qui t e

r est r i ct i ve . I n 1976 i t i s r epor t ed t hat t he act ual r at e of r epl acement

of f or egone ear ni ngs was bet ween 10 and 40 per cent . The Nat i onal

Commi ssi on on St at e Wor kmen' s Compensat i on Laws est i mat es t hat over al l

i n 1972 t he medi an per cent age aver age of wage l oss r epl acement was

40- 44%. I n addi t i on, as r epor t ed i n Ashf or d [ 7 ] , t he est i mat es of

wor ker ear ni ngs ar e under st at ed . Ot her l i mi t at i ons al so exi st . The

benef i t s f or per manent l y di sabl ed wor ker s ar e of t en l i mi t ed i n dur at i on

or amount of money, al so no consi der at i on i s t aken f or i nf l at i on whi ch

OLt 10% pr i ce r i ses per year ) coul d er ode r api dl y t he compensat i on of

l ong t er m di sabi l i t i es .

Ther e ar e al so exampl es of t he l i mi t at i ons of l i abi l i t y under

common l aw wi t h r espect t o a pr t i cul ar hazar d . The Pr i ce- Ander son

act , f or exampl e, l i mi t s t he l i abi l i t y of power compani es wi t h r espect

t o t he damages ar i si ng f r om an acci dent at a nucl ear power f aci l i t y .

The t r adeof f bet ween t or t l aws and wor kmen' s compensat i on com-

bi nes el ement s of di st r i but i on of i ncome and r i sk . Thi s i s because of

t wo r easons .

	

One i s t hat st at ut or y compensat i on i nvol ves l esser but

sur er set t l ement ; common l aw has an uncer t ai n chance of a l ar ger



compensat i on . The ot her i s t hat t he abi l i t y of l ow i ncome gr oups t o

use successf ul l y t he mor e compl ex l egal pr ocedur es i s smal l er . See,

f or i nst ance, t he evi dence i n t he wor k of J . Auer bach

[ 8 ] .

	

However , f or ef f i ci ency r easons t hi s t r adeof f shoul d be l ef t

t o t he wor ker who i s bet t er abl e t o assess t he pr obabi l i t i es and r et ur ns

i nvol ved- - whi l e under pr esent l aws, wor kmen' s compensat i on i s somet i mes

compul sor y and pr event s t he use of common l aw l i abi l i t y .

To t he ext ent t hat wor kmen' s compensat i on can be ext ended t o

bet t er f ul f i l l i t s obj ect i ve of i ncome secur i t y f or OSH l osses, i t

coul d have an i mpor t ant r ol e as spr eadi ng r i sks as wel l as t o equal i ze

i ncome of wor ker s . However , as not i ced above, i n t he pr esent f or ms,

such f unct i on i s qui t e l i mi t ed because of t he i nadequat e l i mi t at i ons on

compensat i on . Thi s coul d i n pr i nci pl e be cor r ect ed i f t hese l i mi t at i ons

wer e l ess sever e ; t hi s, i n f act , i s t he nat ur e of sever al r ecent

l egi sl at i ve pr oposal s .

I nt er est i ngl y, r epr esent at i ves on t he i nsur er s busi ness communi t y,

such as t he Amer i can I nsur ance Associ at i on, and Mut ual I nsur ance

Al l i ance ar e opposed t o t he r el axat i on of such l i mi t at i ons, see [ 7 ] ,

chapt er 8 . . Thi s woul d seem at f i r st si ght t o go agai nst t he i nsur ance

i ndust r y i nt er est i n i ncr easi ng i t s r evenues, sel l i ng mor e i nsur ance, or

at hi gher pr emi ums .

I t i s of i nt er est t o di scuss t hi s poi nt because i t l i nks wi t h t he

ar gument s about i mper f ect i ons i n i nsur ance mar ket s made i n Sect i on I V,



and al so exposes a connect i on bet ween t wo i nst r ument s of gover nment

cont r ol , t he pr ovi si on of i nf or mat i on and of i ncent i ves i n r el at i on t o

wor kmen' s compensat i on .

The ar gument i s as f ol l ows : As pr esent l y exi st i ng, t he l egal

l i mi t at i ons on wor ker s compensat i on d i mi ni shes t he cost of i nsur er s t o

cont r ol f or OSH pr event i ve act i ons by t he f i nes . The l ack of cont r ol

of f i r ms' act i ons by i nsur er s was shown i n Sect i on I V t o l ead t o t wo

maj or ( r el at ed) pr obl ems i n i nsur ance mar ket s : mor al hazar d and

adver se sel ect i on . As we showed, t he mar ket i mper f ect i ons wer e

si gni f i cant enough t hat under suf f i ci ent r i sk and l ack of i nf or mat i on

condi t i ons, no mar ket equi l i br i um woul d exi st wi t h posi t i ve val ues of

exchange . For t he i nsur ance i ndust r y, t hi s may mean no busi ness f or

cer t ai n hi gh r i sk/ l ow i nf or mat i on cat egor i es . Ther ef or e, i f t he f i r ms

l i abi l i t i es ar e const r ai ned by l aw, t he mar ket f or i nsur ance may be

qui t e enl ar ged, wi t h t he accompanyi ng benef i t s t o t he i nsur ance

i ndust r y . The al t er nat i ve way i n whi ch t hose mar ket s coul d be secur ed

by t he i nsur er s woul d be t o i ncur i n l ar ge i nf or mat i onal cost s about

t he f i r ms' act i ons . Ther ef or e, t he r est r i ct i ons on wor kmens compensat i on

save i nf or mat i onal cost s t hat t he i nsur er s woul d have t o under t ake i n

or der t o keep t he mar ket f or i nsur ance i n OSH compensat i on whi ch now

exi st s .

Si mi l ar l y, f r om t he poi nt of vi ew of t he f i nes, t he sever e l i mi t a-

t i ons on wor kmens compensat i on has an i mpor t ant r ol e i n spr eadi ng and



r educi ng t hei r r i sk . Not onl y t he empl oyee' s l oss of hi s/ her common

l aw r i ght l i mi t s r i sks t o t he empl oyer , but al so i nsur ance i s avai l abl e

i n t hese condi t i ons t hat woul d not exi st ot her wi se .

An added negat i ve f act or of t hi s si t uat i on i s t hat because of

t hose l i mi t at i ons empl oyer s may now be over i nsur ed and t hi s, as shown by

t he di scussi on i n Sect i on I V, may l ead t o a negat i ve ef f ect on OSH

expendi t ur es due t o a l oss of i ncent i ve .

As seen by Ashf or d, f or i nst ance, t hi s spr eadi ng r educt i on on r i sk

f or f i r ms may be t he si ngl e most ef f ect i ve achi evement of wor kmen' s

compensat i on [ 7 J . I t shoul d be not i ced however t hat t hi s r educt i on of

t he f i r m' s r i sks may not onl y have negat i ve ef f ect s such as t r ansf er s of

cost s away f r om f i r ms and i nsur er s and t o t he r est of t he popul at i on

( t hr ough hi gher OSH cost s, hi gher medi cal cost s, soci al wel f ar e t r ansf er s

and t he cor r espondi ng t axes) but al so some posi t i ve ef f ect s such as

i ncr eased pr oduct i on . For i nst ance as i n t he pr i ce- Ander son act t hat l i mi t s

l i abi l i t y

	

of nucl ear pl ant s, r educt i on of uncer t ai nt y and r i sk

cost s f or f i nes i s a f or m of f i nanci al encour agement t o t hese f i r ms t hr ough

decr eased cost s and i ncr eased r evenues . However , such f i nanci al i ncent i ves

have al l ocat i on ef f ect s t hat may decr ease Par et o ef f i ci ency i n a compet i -

t i ve mar ket syst em.

	

For exampl e, i t encour ages mor e t hose f i r ms wi t h

hi gher OSH r i sks . To t he ext ent t hat such pol i ci es ar e made wi t h an

over al l wel f ar e gai n i n mi nd ( wel f ar e, f or i nst ance, bei ng measur ed

by consumer sur pl us pl us f i nes r evenues) t hey may have



posi t i ve ef f ect s . Some r i sky t echnol ogi es may be mor e pr oduct i ve . However ,

wi t hout a f ul l di scl osur e of t he ef f ect s of such pol i cy, soci al choi ces,

bi ased t r adeof f s wi t h ot her goal s, and ef f i ci ency consi der at i on ar e not

opt i mal l y made . For i nst ance i t may be pr ef er r abl e t o gi ve t he same

f i nanci al i ncent i ves t o f i r ms t hat ar e r i sky but whose r i sk may be l ess cost l y i n

t er ms of OSH damage . Fi r t hs engaged i n t he pr oduct i on and di ssemi nat i on of

i nf or mat i on about OSH hazar ds and of pr oduct i vi t y i ncr easi ng t echni ques

t hat i mpr ove OSH woul d be of t hat t ype, si nce r esear ch and devel opment

i s usual l y r i sky .

At any r at e, t he r ol e of gover nment i n i mpr ovi ng i nf or mat i on about

OSH and moni t or i ng f i r ms coul d decr ease t he ext ent t o whi ch t he i ncr ease

of r i sk spr eadi ng abi l i t y of wor kmens' compensat i on ( e . g . hi gher f i nes,

l ess l i mi t at i ons on compensat i on) i s a zer o sum game bet ween wor ker s on ; .

one si de and f i r ms ( and i nsur er s) on t he ot her .

I n sum, a coor di nat i on of t he i nf or mat i onal r ol e of gover nment

( about OSH and about f i r ms' act i ons) wi t h t he l egi sl at i ve r ol e of

gover nment , may i ncr ease t he ef f ect i veness of bot h r ol es . As i n t he above di s-

cussed case, t he expendi t ur es used by t he gover nment i n t he r ol e of a pr ovi der of

i nf or mat i on shoul d not necessar i l y be r egar ded as bei ng t aken away f r om

cost s al l ocat ed t o ot her gover nment r ol es, such as spr eadi ng r i sks and

pr ovi di ng i ncome secur i t y . Because i n some cases hi gher cost s on '

i nf or mat i on act i vi t i es wi l l l ower t he cost s of ot her s . I n t he name of ef f i ci ency

such cost ext er nal i t i es acr oss pol i ci es shoul d be t aken i nt o consi der at i on .



As we shal l di scuss l at er , a si mi l ar cr ossed cost ef f ect may exi st

wi t h r espect t o ot her f i nanci al i ncent i ves ( such as t axes) and st andar ds .

The above ar gument s ar e not as val i d i n t he case of smal l f i r ms . For

i nst ance, f or t hose f i r ms, t he adequat e col l ect i on of i nf or mat i on about

f i r ms' act i ons by t he gover nment or ot her agent s, especi al l y as r el at ed

t o exper i ence r at i ng, i s not f easi bl e i n gener al . Al so, because of t he

r el at i ve advant age of i ncr easi ng r et ur ns, l ar ge f i r ms ar e i n a much

bet t er condi t i on t o absor b OSH cost s t han smal l er ones . I n f act , t he

possi bl e negat i ve ef f ect s of OSH r egul at i ons on smal l f i nes bnd r el at ed

negat i ve ef f ect s on i ncome di st r i but i on) has been t aken i nt o account i n

OSH Act , as di scussed i n Sect i on I V . I n or der not t o di mi ni sh i ncent i ves

t o i mpr ove OSH l evel s f or t hose f i r ms, however , a car ef ul l y chosen

co- i nsur ance syst em f or smal l f i r ms coul d be est abl i shed . The pr obl em

i s a second- best exer ci se, as di scussed i n Sect i on I V .

Even i f a mor e compr ehensi ve syst em of compensat i on was l egi sl at ed

t her e ar e cer t ai n i nt r i nsi c l i mi t at i ons of t he wor kmen' s compensat i on

syst em t hat make ot her f or ms of r egul at i on pr ef er r abl e . One i s der i ved

f r om t he f act t hat i n or der t o i nsur e ef f i ci ency f or i t s goal s, t he

l evel of compensat i on r equi r ed may be di f f er ent .

	

For i nst ance, f or t he

goal of achi evi ng pr oper i ncent i ves, t he st at i st i cal f r equency of t he da-

mage i s t he r el evant i nf or mat i on . For t he r ol e of achi evi ng i ncome

secur i t y or f i nanci al r i sk spr eadi ng, t he sever i t y of t he f i nanci al

l oss i s t he r el evant i nf or mat i on- - t hese t wo cr i t er i a may not mi x wel l

i n cer t ai n cases .

	

For exampl e, see t he di scussi on i n ( 19 ] .



Anot her l i mi t at i on i s t hat t her e may be t r adeof f s bet ween t he posi -

t i ve di st r i but i onal ef f ect s on f i nanci al r i sks obt ai ned by wor kmen' s

compensat i on and ot her mar ket f or ces of r i sk di st r i but i on, such as t hat

of wage di f f er ent i al s .

	

Hi gher compensat i ons may l ead t o a l ower i ng of

r i sks pr emi ums i n t he l abor mar ket .

Fi nal l y, wor kmen' s compensat i on i s not as appr opr i at e when t her e

ar e heal t h damages as wi t h saf et y l osses . I n par t i cul ar , t he pr event i on

val ue of wor kmen' s compensat i on may be gr eat l y decr eased, f or i nst ance,

f or i l l nesses wi t h l ong l at ent per i ods of so- cal l ed mul t i pl e et i ol ogi es .

The causes of acci dent s ar e of t en r el at i vel y easi er t o ascer t ai n

t han t he causes of l oss of heal t h- - and al so easi er t o r el at e t o a par t i -

cul ar f i r m. But di seases may be caused by many di f f er ent condi t i ons,

or , cumul at i vel y, at sever al di f f er ent wor kpl aces . Thi s has t he ef f ect

of maki ng wor kmen' s compensat i on ( or t axat i on) l ess pr ef er abl e t o ot her

f or ms of pr event i on, such as st andar ds .

	

I n some cases, i t woul d make i t

l ess pr ef er abl e t o common l aw l i abi l i t y al so . I n t hose cases, t he

above descr i bed gover nment r ol e i n pr ovi di ng i nf or mat i on about f i r ms'

act i ons may be l ess usef ul t han t he r ol e of gover nment i n pr ovi di ng

i ncent i ves f or mor e r esear ch t o be used i n t he set t i ng and moni t or i ng of

st andar ds .

Ther e i s anot her r eason f or whi ch, i n t he case of heal t h, wor k-

men' s compensat i on ( and al so t axat i on) may be l ess pr ef er abl e t han t he

pr omul gat i on and moni t or i ng of st andar ds . I t ar i ses f r om t i mi ng



consi der at i ons . Heal t h l osses usual l y t ake a l onger per i od t o become

appar ent . Some of t hese l osses can t ake up t o t went y year s or so, as

i n t he case of vi nyl chl or i de . Even i f t he f i nes f or compensat i on or

t axat i on woul d be ver y hi gh, t he pr esent manager s of t he f i r m may have

ver y hi gh di scount r at es whi ch woul d di mi ni sh t he i mpact of t hose cost s

as i ncent i ves f or pr event i on . Thi s may happen f or i nst ance i f t he l i f e

of t he f i r m i s not expect ed t o be t hat l ong, or i f t he f i r m does not

pl an wi t h a 20 year hor i zon . Anot her , per haps mor e i mmedi at e, r eason,

but r el at ed t o t he above, i s t hat t he manager hi m or her sel f may not

expect t o be wi t h t he f i r m f or t he per i od of t i me t hat i t t akes f or t he

heal t h l oss t o be f ound .

Gover nment act i on i s not l i kel y t o al t er such di scount r at es . For

t he above r easons, i t woul d seem t hat f or decr easi ng heal t h damages

r egul at i on i n t he f or m of st andar ds and moni t or i ng may be pr ef er abl e .



Taxat i on

Taxat i on schemes ar e anot her i ncent i ve f or t he f i r m t o r educe OSH

l osses . The i ncent i ve gi ven i s ef f i ci ent when t he t axes f or ce f i r ms t o

i nt er nal i ze t he cost s whi ch ar e bor ne by soci et y as a whol e and not

per cei ved by t he f i r m, such as t hose ext er nal i t i es di scussed i n Sect i on

I V .

Taxat i on, however , di f f er s f r om t he wor kmen' s compensat i on i n

t hat t he t r ansf er s

	

ar e made t o t he gover nment r at her t han t o t he

wor ker s . Thus, t he ef f i ci ency of , t hi s met hod depends i n par t on t he

use of t he gover nment f unds t her eaf t er - - whi l e i n t he case of wor kmen' s

compensat i on t he wor ker deci des hi s or her opt i mal al l ocat i on of t he

compensat i on .

I n t he cont r ol of ot her f or ms of negat i ve ext er nal i t i es pr oduced

by f i r ms, such as pol l ut i on, t axes have been st udi ed and ar e usual l y

r ef er r ed t o as ef f l uent char ges . The pr obl em of t axat i on f or t he

i nt er nal i zat i on of ext er nal i t i es has been st udi ed qui t e ext ensi vel y i n economi cs .

See, f or i nst ance, Baumci l ( 91, Baumol and Oat es ( 101, ( 111, Coase ( 181 .

A t ax t o f i nes pr opor t i onal t o t he OSH l osses i t causes has been

suggest ed i n [ 521 and has sever al advant ages . We have di scussed t hi s

i n some det ai l i n Sect i on I V .

About t he possi bl e di sadvant ages of t axes, t hey have sever al el ement s i n

common wi t h r espect t o wor kmen' s compensat i on ; we r ef er t o t he di scussi on of

above . Whi l e t he quest i ons of i nsur ance and i nf or mat i on ar i si ng wi t h



wor kmen' s compensat i on do not appear her e f or t axat i on, t he r est r i ct i ons

on t he ef f i ci ency and di st r i but i onal char act er i st i cs of t axat i on t o heal t h

l osses ( as opposed t o saf et y l osses) ar e al l per t i nent . Al so, wi t h r espect t o

smal l f i r ms,

	

anal ogous pr obl ems ar i se wi t h t axat i on as wi t h t he case

of wor kmen' s compensat i on .

Taxes coul d be ver y ef f i ci ent i f enough i nf or mat i on i s avai l abl e .

For exampl e, f or f r equent saf et y l osses, or l osses whose pr obabi l i t y of i n-

ci dence may be smal l but ar e wel l under st ood, and wher e t he ef f ect of t he

f i r m on t he wor ker ' s OSH l oss i s r el at i vel y easy t o est abl i sh, t axes seem

pr ef er abl e t o wor kmen' s compensat i on, si nce t hey pr oduce l ess t r ansact i on

cost s t han goi ng t hr ough a cour t syst em.

However f or mor e ' unusual ' cases, f or whi ch t her e i s l ess i nf or ma-

t i on or el se t he evi dence i s mor e di f f i cul t t o est abl i sh wor kmen' s

compensat i on or common l aw seem pr ef er abl e .

To t he ext ent t hat t he gover nment can pr ovi de mor e i nf or mat i on,

t her e woul d be l ess cases i n whi ch wor kmen' s compensat i on or common l aw

may be needed, and t axat i on coul d be used, wi t h t he cor r espondi ng

savi ngs i n t r ansact i on cost s . Thi s woul d be anot her i nst ance wher e t he

gover nment r ol e as a pr ovi der of i nf or mat i on may decr ease cost s of ot her

gover nment enf or cement act i vi t y, and shi f t t he l evel of ef f i ci ent

ut i l i zat i on of di f f er ent pol i ci es .

The use of t axes and ot her f or ms of i ncent i ves r equi r e mor e st udy .

Al so, t her e i s some r esi st ance among pol i cy maker s about t hei r use .



Because of t he above di scussi on about t he cases i n whi ch t axat i on or

wor kmen' s compensat i on may not be a good pol i cy i nst r ument , much of t hat

r esi st ance, especi al l y f or heal t h damages, seems j ust i f i ed . I n addi t i on,

t her e ar e ot her cases when st andar ds seem pr ef er abl e t o i ncent i ves . We

di scuss i n mor e det ai l appr opr i at e combi nat i ons of i ncent i ve/ st andar d

combi nat i ons i n t he f ol l owi ng sect i on .



St andar ds

St andar ds ar e l i kel y t o be pr ef er r abl e t o ot her f or ms of r egul at i on

i n some cases . For i nst ance, i f t her e i s a hi gh degr ee of

uncer t ai nt y, st andar ds may be a way t o at t empt t o avoi d cat ast r ophi c

mi st akes whi l e gat her i ng mor e i nf or mat i on t o r educe t he amount of

uncer t ai nt y . Post poni ng deci si ons, or el se avoi di ng maki ng i r r ever si bl e

or ext r emel y cost l y deci si ons i s a r at i onal way t o pr oceed when i nf or -

mat i on i s ver y bad . For t he same r eason, st andar ds ar e al so a bet t er

way t o deal wi t h act i ons t hat have a l ar ge i r r ever si bl e component , even

i f t he pr obabi l i t i es ar e known and uncer t ai nt y i s not ver y hi gh . For

exampl e, i n cases of ser i ous i l l ness or deat h of wor ker s . I ncent i ves

whi ch pr oduce a cost t o t he f i r m af t er t he f act ar e mor e i nt er changabl e

wi t h st r ong measur es of pr event i on,

	

t he smal l er t he cost s and t he

l ar ger i s t he r ever si bi l i t y of t he event , f or i nst ance, i f monet ar y

compensat i on can undo t he damage t o an ext ent .

Thi s poi nt has been r ecent l y put f or t h by t he pr esent Assi st ant

Secr et ar y of Labor f or Occupat i onal Saf et y and Heal t h, Dr . Evl a Bi ngham

( 46] i n an answer t o t he posi t i on of C. Schul t ze, t he Chai r man of t he

Counci l of Economi c Advi ser s . Schul t ze woul d pr ef er i ncent i ves over

st andar ds .

	

I n Dr . Bi nghms' wor ds :

	

" t he i dea of usi ng wor ker ' s bodi es

t o dr i ve t he wheel i s a phi l osophy unt enabl e t o me .

	

I am i n t he busi ness

of pr event i ng si ckness and i nj ur y, not usi ng bodi es t o dr i ve up t he



cost so t hat busi ness wi l l f i nd i t mor e pr of i t abl e t o compl y . "

Thi s poi nt can act ual l y be f or mal i zed i n a manner si mi l ar t o t he

st udy of ot her pr obl ems of r egul at i on when cost s and benef i t s ar e un-

cer t ai n . Rul es t hat appl y t o ver y uncer t ai n si t uat i ons as expl ai ned

above wi l l al so be appl i cabl e f or ver y i r r ever si bl e si t uat i ons .

I n economi c t er ms an i ncent i ve such as a t ax can be t hought of as

' pr i ce' r ewar d ( or puni shment ) schedul e . St andar ds ar e quant i t y con-

t r ol s . Pr obl ems of opt i mal r ewar ds, i . e . t he r ewar ds t hat t he r egul at or

t r ansmi t s t o a f i r m t o el i ci t an opt i mal r esponse, have been st udi ed

qui t e ext ensi vel y . The . ar gument s i n f avor of pr i ce r egul at i on ( t axa-

t i on) used t o be mor e f avor ed by economi st s .

	

At pr esent , pr obl ems of

opt i mal r ewar d or r egul at i ons under uncer t ai nt y ar e st udi ed, t her e ar e

many ar gument s i n f avor of quant i t y r egul at i ons ( st andar ds) . Mor e

r ecent wor k such as [ 69 ] and [ 7p. ] sponsor pr i ce/ quant i t y r egul at i on .

The degr ee of uncer t ai nt y i nf l uences t he opt i mal combi nat i on of pr i ce

r ewar ds Ct axat i on) and quant i t y cont r ol s ( st andar ds) .

Whi l e t he benef i t s obt ai ned by t he r ewar ds- schedul e depend on t he

out put of al l t he f i r ms, t he r ewar d f unct i on must i nf l uence t he

act i on of t he i ndi vi dual f i r m. ' Pr i ce' r ewar ds ar e t aken t o be l i near

f unct i ons of out put .

	

' Quant i t i es' cont r ol s ar e penal t y f unct i ons of

devi at i on f r om t ar get s, f or i nst ance, quadr at i c l oss f unct i ons . The anal ysi s

of what ar e opt i mal t axat i on/ st andar d combi nat i ons can be done f ol l owi ng

t he . wor k . of Wei t zman [ 6-9) .



Let t her e be n commodi t i es, and denot e by x i t he uni t s of

commodi t y i pr oduced by t he i - t h f i r m.

	

x = ( x l , . . . , x n ) ei t her r e-

pr esent s di f f er ent goods ( i . e . each f i r m pr oduces a di f f er ent good,

or t he same i t em pr oduced by di f f er ent pr oduct i on uni t s) .

	

OSH pr oduc-

t i on woul d be one of t hese commodi t i es- - i t s negat i ve woul d r epr esent OSH

l osses . The cost f unct i on of f i r m i i s wr i t t en as

wher e E,
i

i s a di st ur bance t er m, a st ochast i c el ement r epr esent i ng t he

uncer t ai nt y about t he event s ( i ncl udi ng OSH l osses) i n di f f er ent st at es

of t he wor l d . As vi ewed by t he r egul at or , OSH event s have a pr i or

di st r i but i on, and t hi s i s t he di st r i but i on of t he r andom var i abl e E
i
, .

The benef i t f unct i on depends al so on an uncer t ai n r andom var i abl e S,

whose pr obabi l i t y di st r i but i on i s est i mat ed al so by t he r egul at or as a

pr i or , i . e .

B - B( x, S) .

Ci i s assumed t o be st r i ct l y convex i n x i f or each Ei , and B st r i ct l y

convex i n x, f or each S . A r esponse f unct i on r el at es t he amount of

out put pr oduced x,
1

t o t he st at e E . , i . e . i t i s a f unct i on g
1
, ( E1. )

1

The expect ed soci al r et ur n over al l r esponse f unct i ons { g i ( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" ) } i s

n

T( { g
i

( . ) } )

	

E [ B( { gi ( Ei ) } ; d) - ci ( gi ( ei ) ; Ei ) J

E: 1, 6 i =1



A r ewar d or r egul at or y f unct i on Ri ( x i ) i s a schedul e of monet ar y payment s

r ecei ved by f i r m i as a f unct i on of i t s out put ( f or i nst ance i t s OSH

out put ) . I f t he r egul at or y f unct i on i s i n a f or m of t axat i on i ncent i ve

t hat yi el ds a pr i ce pi t o be pai d f or t he out put of f i r m i , t he

r egul at i on f unct i on i s :

R.
i

( x
i

. )

	

-

	

p
i

x .
i

I f x . ,
i

i s a st andar d or quot a on t he amount t o be pr oduced

Ri ( xi ) _ - 2i ( xi - X 2l )

By t he pr ocess of pr of i t maxi mi zat i on each r egul at or y f unct i on gener at es

an out put r esponse . For a gi ven R . ( . ) and £ . t he f i r m i wi l l at t empt t o
i

	

i

sol ve t he pr obl em

max R. ( x, )

	

- c . ( x, : E . )

x . >0 1 1 I i . i

I -

The sol ut i on i s some r esponse f unct i on

gi
(

Ei )

	

= Gi ( Ri ( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" ) ' e
i )

sat i sf yi ng f or al l E . t he condi t i on
i

R
1
. ( G

1
. ( R

1
. ( " ) , E . ) )

	

-

	

c1
. ( G1. ( R1. ( " ) , e1" ) ; E

1
. )

	

= max R. ( x . )

	

-

	

c . ( x . ~E . )
~

	

1 1 1 ~ 1
x>O

Thr ough t he out put f unct i on t hey i nduce, r egul at or y f unct i ons yi el d

an expect ed val ue of t he di f f er ence bet ween benef i t s and cost s

( 1)

	

~( { Ri ( " ) } )

	

E ~ ( { Gi ( Ri ( " ) . " ) } )



wher e t he { q
i

} sat i sf y

n
8

	

1
( 3)

	 Ski
~ l + n . _

	

- Yi

	

=

	

. . . n
j =l

qj
+

Yj

	

1

	

qi + Yi

I n t he above expr essi on ( 3) 6 i j i s a par amet er def i ned by t he condi t i onal

expect at i on of e, gi ven e, , and t he n, by t he expect ed val ue of d

condi t i onal on e
i

. .

	

The S
i j
. , ar e der i ved f r om t he mar gi nal benef i t of

commodi t y i , whi ch i s assumed t o be of t he f or m:

B l ( x, d)

	

= p

	

-
1

	

j

	

71
( x

	

- x

	

)

	

+ ai

	

i =1,

	

. . .

	

,

	

n
=1 J j

Fi nal l y, t he d i ar e der i ved f r om t he mar gi nal cost f unct i on of t he i - t h

pr oducer whi ch i s assumed t o be of t he f or m

C' ( x
i

se ) = p, + Y, ( x, - x, ) + e, ,

	

n

An opt i mal r egul at i on { R * ( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" ) } ) i s a f unct i on t hat maxi mi zes ( 1) , i . e .
i

t hat sat i sf i es

I n Wei t zman (

	

I i t i s pr oven t hat under cer t ai n r egul ar i t y

assumpt i ons and assumpt i ons on t he condi t i onal pr obabi l i t i es, opt i mal

r egul at i on can be expr essed i n t he f or m

( 2)

	

Ri * ( x i ) = pi xi - qi ( xi - x i ) 2 + const ant .

2

To f i r m i , t hi s r egul at or y f unct i on means :

	

i f out put x
i

i s pr oduced

t he f i r m r ecei ve p dol l ar s per uni t of out put , asi de f r om t he ar bi t r ar y
i

const ant .

	

For each uni t s mor e or l ess
25

25Of cour se, t he penal t y f unct i ons need not be symmet r i c f unct i ons of t he

devi at i on f r om t he t ar get . Under shoot i ng t he t ar get ( OSH l evel ) woul d

have much hi gher penal t i es t han over shoot i ng i t .

	

" '



pr oduced, t he payment per uni t goes down by q i / 2 dol l ar s . The pr oper t i es

of an opt i mal r egul at i on can be der i ved f r om equat i on ( 2) whi ch i s

t he anal yt i cal expr essi on f or t he opt i mal r egul at i on . The f i r st t er m

of ( 2)

( 4) p i xi

i s t he pr i ce r egul at i on ( e . g . t axat i on) . i f p i woul d r epr esent accur at el y

t he mar gi nal benef i t of commodi t y i , usi ng ( 4) as a r egul at i on ( i . e .

t axat i on) woul d i nduce t he f i r m i t o pr oduce t hat amount of OSH wher e

mar gi nal benef i t equal s mar gi nal cost . Thi s i dea i s what makes t axat i on

so at t r act i ve t o many economi st s . However , as Wei t zman poi nt s out , t he

mar gi nal benef i t of commodi t y i cannot be r educed t o a si ngl e number

pi
t hat i s known i n advance .

	

The t er m i n t he second par t of expr essi on ( 2)

( 5)

	

- qi

	

( xi - xi ) 2

2

i s a quadr at i c penal t y f or devi at i on f r om t he t ar get val ue x i ( t he

st andar d) . i f xi woul d be t he soci al l y opt i mum out put ( say, of OSH) ,

and i f t he gover nment woul d have ( 5) as a r egul at or y f unct i on, i t woul d

appar ent l y be abl e t o di r ect t he f i r m t o pr oduce t he soci al opt i mum

amount of OSH. ' However , r ar el y i t i s known whi ch i s t he opt i mum soci al

l evel x i i n advance .

The opt i mal r egul at or y f unct i on i n ( 2) cont ai ns bot h a t axat i on

and a st andar d . Accor di ng t o t hese r esul t s, one can f i nd out i n what

cases i t i s pr ef er r abl e t o emphasi ze st andar ds .



I f mar gi nal benef i t s decr ease r api dl y ar ound t he opt i mal quot a

t her e i s a hi gh degr ee of r i sk aver si on and t he r egul at or y aut hor i t y

cannot af f or d bei ng even sl i ght l y of f t he mar k, r el yi ng on pr i ces i s

t oo r i sky ;

	

a mi scal cul at i on wi l l have det r i ment al ci r cumst ances . I n

such a si t uat i on, t he wei ght of t he quant i t y ( or st andar d) t er m ( 5)

becomes hi gher i n ( 2) , t he q
i

' s ar e l ar ger .

	

For a pr oof , see ( 69 ) .

I n such si t uat i ons one shoul d put mor e emphasi s on t he st andar d as

t he r egul at or y f or ce ;

	

i t pr ovi des a r i gi d out put cont r ol l abi l i t y whi ch

i s pr ef er r abl e under t he condi t i ons . Exampl es of such OSH hazar ds wher e

st andar ds ar e pr ef er r abl e woul d be t hose wi t h ver y hi gh cost s ( deat hs) ,

or ver y hi gh uncer t ai nt y and r el at i vel y hi gh cost s ( unknown heal t h .

ef f ect s t hat coul d be ver y ser i ous) . However , t he wei ght of t he second

t er m ( 5) i n ( 2) , ' ( der i ved f r om t he val ues of t he q i ' s) i s l essened when

benef i t s ar e cl ose t o bei ng l i near . I n such cases, when t he uncer t ai nt i es

ar e not ver y l ar ge, and t he cost s of devi at i ng f r om t he t ar get r el a-

t i vel y smal l er , expect ed mar gi nal soci al benef i t i s appr oxi mat el y con-

st ant over some r ange, t hen t he super i or pol i cy i s t he one wher e t he

pr i ce t er m ( 4) ( t axat i on) domi nat es, f or i nst ance, t hose OSH hazar ds

whi ch have r el at i vel y l i t t l e uncer t ai nt y and whose soci al cost s ar e

r el at i vel y l ower ( e . g . st ai r cases, bat hr oom r egul at i ons) .



Pr ovi si on of I nf or mat i on

The i mpor t ance of t he gover nment r ol e i n pr ovi di ng i nf or mat i on t o

al l agent s maki ng OSH deci si ons has been under l i ned many t i mes i n t he

above di scussi ons .

The pr obl em can be di vi ded i nt o t wo cat egor i es : t he gener at i on or

pr oduct i on of i nf or mat i on, and t he di ssemi nat i on or di st r i but i on of

i nf or mat i on .

Si nce t hi s st udy does not at t empt t o deal wi t h t he r egul at or y pr o-

bl em i n oper at i onal t er ms, but r at her t o r ai se anal yt i cal i ssues t hat

may be of use f or r egul at or y st r at egy, we shal l not of f er her e speci f i c

pol i cy gui del i nes .

One poi nt t hat was st r essed i n sever al par t s i n t hi s wor k

was t hat t he pr oduct i on and di ssemi nat i on of i nf or mat i on may i n many

cases be compl ement ar y r at her t han compet i t i ve wi t h ot her pol i ci es i n

t er ms of use of r esour ces

	

because expendi t ur es al l ocat ed t o i nf or ma-

t i onal act i vi t i es coul d decr ease t he cost s ( or i mpr ove t he out come) of

ot her r egul at or y act i vi t i es . I n t hi s sect i on, f or i nst ance, we

di scussed t he possi bl e gover nment r ol e t o pr ovi de i nf or mat i on t o i n-

sur er s i n or der t o make f easi bl e t he ext ensi on of wor kmen' s compensa-

t i on beyond t he pr esent r est r i ct i ve l i mi t s . Thi s i nf or mat i on consi st ed

not onl y, f or i nst ance, of knowl edge about ef f ect s of new chemi cal s or

t echni ques but al so i n bet t er knowl edge about f i r ms' act i ons, such as

exper i ence of i nj ur i es, or pr esent OSH cost f or pr event i on . I n t hat

second sense, t he gat her i ng of i nf or mat i on may hel p t o decent r al i ze i n



some cases t he gat her i ng of i nf or mat i on ( by r el yi ng on wor ker s'

moni t or i ng, f or i nst ance) . I n ot her cases, t he r ol e of di st r i but i on

of r i sk can be decent r al i zed i n mor e ef f i ci ent ways acr oss soci et y

( t hr ough pr i vat e i nsur er s) whi l e al l owi ng f or adequat e f or ms of

compensat i on f or wor ker s . Thi s was di scussed i n det ai l i n t he l ast

par t of Sect i on I I I , i n Sect i on I V i n t he par t on mar ket s wi t h i mper -

f ect i nf or mat i on, and i n t hi s Sect i on i n t he par t on wor kmen' s compen-

sat i on .

A si mi l ar i nf or mat i onal r ol e coul d be pl ayed by t he gover nment t o

hel p t o subst i t ut e mor e cost l y cour t act i on by st andar di zed i nj ur y- t axes

( or i n gener al OSH t axes) . Thi s was di scussed i n t hi s Sect i on bot h i n

t he par t about wor kmen' s compensat i on and al so i n t he par t about

t axat i on . Fi nal l y, t he di scussi on on OSH ext er nal i t i es and ext er nal i t i es

on t he pr oduct i on of i nf or mat i on about OSH i n Sect i on I V under l i nes

t he cr uci al r ol e of gover nment i n t hi s i ssue . As wi t h ot her f or ms of

r esear ch and devel opment , t he gover nment has an i mpor t ant r ol e : t o

shar e t he uncer t ai nt i es of such f or ms of pr oduct i on so t hat soci al l y opt i mal

l evel s of pr oduct i on t ake pl ace . The U . S . gover nment ' s r ol e as a

pr ovi der of i ncent i ves t o decr ease uncer t ai nt i es and i ncr ease pr oduct i on

i s cl ear i n cases such as t he Pr i ce- Ander son act , t hat di mi ni shes t he

r i sks t o nucl ear power pl ant s . A si mi l ar but mor e OSH

or i ent ed gover nment at t i t ude i s cal l ed f or i n t he pr oduct i on of OSH and

of i nf or mat i on about OSH. Ther e i s al so a gover nment r ol e f or encour ag-

i ng mor e decent r al i zed wor k i n t he ar ea of pr oduct i on of OSH i nf or mat i on- -

f or i nst ance, by encour agi ng pr i vat e f oundat i ons .

( l i abi l i t y)



Of cour se, t he pr ovi si on of OSH i nf or mat i on t o wor ker s and t o l abor

uni ons may al so hel p t o obt ai n f ur t her decent r al i zat i on i n deci si on

maki ng . Thi s i s di scussed i n mor e det ai l i n t he next Sect i on .



VI . THE ROLE OF LABOR UNI ONS

Labor uni ons ar e one of t he mai n i nst i t ut i ons f or conveyi ng wor ker s'

pr ef er ences and demands t o management .

Even t hough empi r i cal r esul t s ( e . g . Thal er and Rosen ( 58 ] and

Vi scusi [ 68 ] ) suggest t hat wor ker s i n r i sky occupat i ons ar e abl e t o

command hi gher wage pr emi ums f or r i sks i f t hey ar e uni oni zed, hi st or i cal l y,

l abor uni ons have not f ar ed ver y wel l i n t he OSH ar ea . I n t he f ol l owi ng

we di scuss a possi bl e r at i onal e f or t he behavi or of l abor uni ons of not

emphasi zi ng heal t h and saf et y i n col l ect i ve bar gai ni ng .

I t shoul d be not ed, however , t hat uni oni zed wor ker s r epr esent l ess

t han 25% of al l wor ker s i n t he U. S . Bet t er condi t i ons f or uni oni zed

wor ker s may i n some cases i mpr ove t he condi t i ons of non- uni oni zed

wor ker s as wel l , by, i mpr ovi ng t hei r bar gai ni ng posi t i on wi t h r espect

t o OSH, as hi gher sal ar i es of uni oni zed wor ker s may i mpr ove t hose of

non- uni oni zed wor ker s i n some cases . However , i n ot her cases, t he

ef f ect may be j ust t he opposi t e . Thi s r equi r es car ef ul case by case

empi r i cal exami nat i on . The r ol e of gover nment t o i mpr ove t he OSH l evel s of

non- uni oni zed wor ker s may be i n t hose l at t er cases, most i mpor t ant .

Ther e ar e some di f f i cul t i es i nvol ved i n col l ect i ve bar gai ni ng when

t her e i s mor e t han one i t em on t he agenda . Thi s i s because i n t hese cases

pr obl ems ar i se f or adequat el y r epr esent i ng di f f er ent i ndi vi dual pr ef er ences

by col l ect i ve ones . For exampl e, i f t he i ndi vi dual ut i l i t y f unct i ons of wor ker s



depend, f or each l evel of l ei sur e, onl y on wages, i . e . u = u( w) , si nce

al l ut i l i t i es ar e i ncr easi ng i n wages, any i ncr easi ng f unct i on of w, W( w)

woul d be an adequat e col l ect i ve wel f ar e f unct i on f or

	

wor ker s t o be used

by t hei r r epr esent at i ve i n t he bar gai ni ng pr ocess . When i ndi vi dual s have

di f f er ent pr ef er ences and t her e ar e mor e t han t wo i t ems i n t he agenda,

t he pr obl em becomes mor e di f f i cul t .

	

Such aggr egat i on of pr ef er ences

when mor e t han one i t em i s on t he agenda ar e especi al l y di f f i cul t when

one of t he i t ems may be r el at ed t o t he ot her , and i n an opposi t e di r ect i on

i n some cases . For i nst ance, t he desi r abi l i t y of hi gher wages i s

der i ved f r om t he ut i l i t y of i ncome . To t he ext ent t hat mor e OSH may

i ncr ease l abor cost s, decr ease demand f or l abor and t her eby decr ease

i ncome ( as di scussed i n Sect i ons I I and I V) , mor e OSH may i mpl y l ess

i ncome . Ther ef or e, wages and OSH may, i n t hose cases be r el at ed, and af f ect

t he ut i l i t y of wor ker s i n opposi t e di r ect i ons .

Mor e f or mal l y, assume t hat t he f ol l owi ng pr i nci pl es or axi oms ar e

t o be sat i sf i ed by t he aggr egat i on of i ndi vi dual i nt o col l ect i ve pr e-

f er ences or wel f ar e f unct i ons .

( 1)

	

Anonymi t y : t he or der i n whi ch i ndi vi dual s ar e consi der ed ( i . e .

t he or der of vot i ng i f t he aggr egat i on i s det er mi ned by a vot i ng

pr ocedur e) shoul d not change t he out come . Thi s can al so be

under st ood as a basi c r ul e of equal i t y of r epr esent at i on .

( 2) Par et o condi t i on : i f al l pr ef er out come a t o b, t he col l ect i ve

wel f ar e f unct i on does t oo, i . e . W( a) > W( b)



( 3)

	

Rel i abi l i t y on some pol l i ng pr ocesses, i . e . t hat i f t her e i s

i mper f ect i nf or mat i on, af t er a cer t ai n amount of i nf or mat i on i s col -

l ect ed, say, by a pol l , t he out come can be r el i ed on t o be appr oxi mat el y

accur at e .

Thi s condi t i on can be seen t o be, at a t echni cal l evel , one of

cont i nui t y of t he map t hat aggr egat es i ndi vi dual pr ef er ences i nt o

col l ect i ve ones

( ul , . . . , un ) - > W

wher e t her e ar e n wor ker s . Then, f or i nst ance, i f W = u1 + . . . + un

t hen W( w) sat i sf i es pr oper t i es ( 1) ( 2) and ( 3) i f al l i ndi vi dual

ut i l i t i es ar e i ncr easi ng f unct i ons of one var i abl e, wages .

However , when t her e ar e mor e t han t wo i t ems on t he agenda, f or

i nst ance, when t he ut i l i t i es of wor ker s depend on wages and OSH l evel s,

and, i n addi t i on, when t her e i s i mper f ect i nf or mat i on about OSH Pr ef er

ences, ( so t hat f or i nst ance

	

i nt ensi t i es of pr ef er ences bet ween

any t wo al t er nat i ves may not be known) t her e may be no r ul e of aggr egat i on

of wor ker s' pr ef er ences i nt o col l ect i ve ones sat i sf yi ng t he condi t i ons

( 1) ( 2) and 0) .

	

Thi s was pr oven i n Chi chi l ni sky ( 161 .

	

Pr obl ems of

i mpossi bi l i t y of aggr egat i on i nt o col l ect i ve r ul es have been st udi ed

ext ensi vel y si nce t he cl assi cal wor k of Ar r ow ( 4 1 and Bl ack . .



Thi s t hen r epr esent s an obst acl e f or l abor uni on r epr esent at i ves

i n sat i sf act or i l y r epr esent i ng t he member shi p pr ef er ences when wages and

saf et y ar e bot h on t he agenda . To avoi d t hese pr obl ems, a si mpl er agenda

wi t h j ust one i t em, wages, may be pr ef er r ed i n many cases by t he r epr e-

sent at i ve, si nce t hese ar e l ess i nf or mat i onal pr obl ems about pr ef er ences

on wages t han on OSH.

Ther e ar e ot her r easons why, even i f a dual agenda ( on wages and OSH)

i s chosen, uni on r epr esent at i ves may l ean t owar ds seeki ng ( bar gai ni ng f or )

hi gher wages and deemphasi ze OSH. They al so r el at e t o i nf or mat i on

pr obl ems .

	

( 1) The l ack of i nf or mat i on or uncer t ai nt y about heal t h

hazar ds by t he wor ker s, and t hus t hei r possi bl e l ower aver age val uat i on

of OSH i mpr ovement s obt ai ned by t he uni on may under mi ne t he val ue of

bar gai ni ng f or t hem i n t he eyes of t he r epr esent at i ve . Thi s i s asso-

ci at ed t o ( 2) t he cost s and di f f i cul t i es f or t he uni on r epr esent at i ves

t o obt ai n i nf or mat i on about heal t h hazar ds i n t he i ndust r y- - and t o

di ssemi nat e i t t o t he member shi p- - ver sus no cost s wi t h r espect t o wages .

Ther ef or e a wage gai n by t he r epr esent at i ve r equi r es l ess cost s t o be

appr eci at ed by t he member shi p t han an OSH gai n .

Many of t he ar gument s pr esent ed above ar e der i ved f r om t he l ack of

avai l abi l i t y of i nf or mat i on about OSH and about f i r ms' act i ons about

OSH, and f r om t he cost s of obt ai ni ng i nf or mat i on .

Mor e r ecent l y, as of 1966, t he Nat i onal Labor Rel at i ons Boar d has

est abl i shed t he pr i nci pl e t hat OSH be mandat or y i t ems i n t he bar gai ni ng

agenda .

I n Ashf or d [ 7 ] , Chapt er 10, i t i s r epor t ed t hat t he pr esent t r end

i s t owar ds cont r act bar gai ni ng as t he uni on mechani sm f or i mpr ovi ng

OSH condi t i ons . Thi s may be r el at ed t o t he cur r ent awar eness and i n-

cr eased i nf or mat i on about OSH pr obl ems r ef er r ed t o above . Thi s was

r epor t ed f r om t he Pr oceedi ngs of



t he Conf er ence on occupat i onal Heal t h and Saf et y at t he Jack Tar Hot el ,

San Fr anci sco, Cal i f or ni a, November 1973 sponsor ed by t he Cal i f or ni a

Labor Feder at i on, AFL- CI O and t he Cent er of Labor Resear ch and Edu-

cat i on, Uni ver si t y of Cal i f or ni a, Ber kel ey . The uni ons ar e wor ki ng t o

adopt , OSH cl auses i n t he col l ect i ve bar gai ni ng agr eement s i n t he

f ol l owi ng ar eas : f undi ng f or pr oduct i on of OSH i nf or mat i on on a

count r y wi de basi s, expanded pr ot ect i on, met hods t o expedi t e ar bi t r a-

t i on, uni on i nspect i on r i ght s, use of i mpar t i al exper t s, t r ai ni ng of

uni on OSH st ewar ds t o cont r ol enf or cement of st andar ds, scr eeni ng t est s

f or empl oyees t o i dent i f y heal t h hazar ds, OSH commi t t ees t o conduct

i nspect i ons and t o set pol i cy . Many of t hose i t ems ar e st i l l t o be

i ncor por at ed i n t he bar gai ni ng agenda . I f adopt ed t hey woul d i mpr ove

gr eat l y t he ef f i ci ency of uni ons i n bar gai ni ng f or bet t er wages and OSH

condi t i ons . Some of t he pr obl ems pr esent ed above f or uni on bar gai ni ng

about OSH woul d t hen be r esol ved .

As seen f r om t he above, t he r ol e of gover nment coul d be ext r emel y

i mpor t ant , especi al l y i n t he pr ovi si on of t he i nf or mat i on i mpl i ci t i n

t he above ar eas . Such pol i ci es of t he gover nment woul d hel p t o br i ng

about mor e ef f i ci ency i n t he set t i ng of OSH l evel s by col l ect i ve

bar gai ni ng pr ocesses, at l east f or uni oni zed wor ker s . Some of t he cost s

of moni t or i ng OSH and di ssemi nat i ng i nf or mat i on coul d be under t aken by

t he uni ons, i n a mor e decent r al i zed way, as suggest ed by t he above



cl auses .

	

Thi s woul d be anot her way t hat t he pr ovi si on of i nf or mat i on

by t he gover nment may be compl ement ar y t o ot her r egul at or y act i vi t i es,

and al so decr ease ot her r egul at or y cost s .



VI I . CONCLUDI NG REMARKS

Thi s paper anal yzed some pr obl ems of l abor mar ket adj ust ment s t o

OSH hazar ds, and pr esent ed some anal yt i cal model s f or t he event ual

measur ement and empi r i cal anal ysi s of f act or s af f ect i ng t he l evel s of OSH.

The wor k has not at t empt ed t o deal wi t h r egul at or y pr obl ems i n oper at i onal

t er ms : t he pur pose was t o r ai se concept ual i ssues t hat may be r el evant

f or r egul at or y st r at egy .

The quest i on of appr opr i at e OSH l evel s was seen t o r el at e wi t h

i ssues of ef f i ci ency and soci al equi t y i n t he di st r i but i on of r i sks, and

al so wi t h t r adeof f s wi t h ot her possi bl y compet i ng obj ect i ves ( such as

empl oyment and ot her gover nment pr ogr ams) .

	

I n or der t o cl ar i f y al t er -

nat i ves and t o hel p make pol i cy choi ces, a cost - ef f i ci ency cr i t er i on was

pr oposed as usef ul t o anal yze, i n par t i cul ar , choi ces among expendi t ur es

i n di f f er ent st andar ds, and acr oss act i vi t i es and cl asses of wor ker s .

Ef f i ci ency was al so seen t o be an i mpor t ant medi at i ng f act or i n deci di ng

t he sever i t y of t r adeof f s and t her eby t he f easi bi l i t y of pol i ci es

addr essed t o i mpr ovi ng r i sk di st r i but i ons i n soci et y ( wi t hout hi nder i ng

di st r i but i on of i ncome and of ot her goods) .

Mar ket i mper f ect i ons i n t he decent r al i zed det er mi nat i on of OSH

l evel s and r i sk pr emi ums wer e anal yzed . Pr obl ems of l ack of i nf or mat i on

or of asymmet r i c i nf or mat i on about OSH and about f i r ms' act i ons about

OSH wer e st udi ed, as wel l as OSH ext er nal i t i es and al so ext er nal i t i es

i n t he pr oduct i on of OSH and i nf or mat i on about OSH .



The r ol e of t he gover nment was di scussed i n t he l i ght of obj ect i ve

and al t er nat i ve i nst r ument s of pol i cy .

The r ol e of l abor uni ons was anal yzed, bot h wi t h r espect t o t he

hi st or i cal char act er i st i c of not emphasi zi ng OSH, and wi t h r espect t o t he

mor e r ecent t r end t o br i ng OSH i ssues as par t of cont r act bar gai ni ng .

I n t he l i ght of t hi s anal ysi s, t he di ver se char act er i st i cs of OSH

pr obl ems wer e shown t o cal l f or a var i et y of pol i ci es . A cl assi f i cat i on

of OSH cases and of cor r espondi ng adequat e pol i ci es appear ed as an

i mpor t ant component of a cost ef f i ci ent pol i cy f or t he i mpr ovement of OSH

l evel s and t hei r di st r i but i on . The br i ef di scussi on t hat f ol l ows i s

not t o be vi ewed as pol i cy r ecommendat i ons, but r at her as an ai d i n

cl ar i f yi ng some of t he concept ual i ssues i nvol ved, and anal yzi ng

r egul at or y st r at egy .

A common component of many OSH hazar ds i s t hat t he OSH l osses

( deat h, i nj ur i es, i l l nesses) ar e exper i enced by one gr oup ( t he wor ker s,

t hei r f ami l i es and communi t i es) whi l e many deci si ons about OSH ( and

accompanyi ng cost s) such as pr event i on, devel opment of saf er t echni ques

or subst ances, pr oduct i on and di ssemi nat i on of i nf or mat i on about

OSH, ar e made by f i r ms . Thi s char act er i st i c i s, f or i nst ance, i s what
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r ef er s t o when he cal l s f i r ms t he ' mi ddl emen' bet ween

pr oduct i on and consumpt i on of OSH.

I n economi c t er ms, t he f i r ms i n t hose cases ar e agent s f or t he

wor ker s much t he same way t hat medi cal doct or s and hospi t al s have t he



r ol e of agent s t o deci de t he pat i ent ' s heal t h car e of medi cal expendi t ur es .

The pr obl em of OSH i s compl ex because t he agent ' s ut i l i t i es ( f i r ms'

OSH cost s) may be i n cont r adi ct i on wi t h t he wor ker s' ut i l i t i es ( de-

cr eased OSH l osses) .

	

Because of t he exi st ence of t hi s agent r el at i ons

among ot her r easons,

	

i nsur ance mar ket s t hat i n gener al oper at e t o

spr ead r i sks do not f unct i on appr opr i at el y . OSH l osses i nsur ance f or

wor ker s ( adj ust ed so t hat pr emi ums woul d not di scr i mi nat e agai nst l ow

i ncome gr oups, and wi t h coi nsur ance r at es t o pr ovi de i ncent i ves)

coul d not be expect ed t o sol ve t he opt i mal r i sk di st r i but i on pr obl em.

One r ul e i s t o have t he f i r ms i nt er nal i ze t he wor ker ' s OSH l osses and t o

pr ovi de i nsur ance t o f i r ms . Tor t l aws, wor kmen' s compensat i on, have t hi s

r ol e of i nt er nal i zi ng OSH cost s . However i t i s wi del y agr eed t hat at pr esent

t he f i nes and compensat i on t o wor ker s ar e not suf f i ci ent t o spr ead r i sks

adequat el y, or t o pr ovi de adequat e i ncent i ves f or f i r ms t o pr event OSH l osses .

These quest i ons wer e di scussed i n some det ai l i n Sect i ons I I I , I V and V .

To t he ext ent t hat cer t ai n hazar ds ar e wel l under st ood, ar e not so

i r r ever si bl e and of such a nat ur e t hat money compensat i on i s

appr opr i at e, a syst em of i ncent i ves i n t he f or m of t axat i on t o f i r ms

seems pr ef er abl e t o wor kmen' s compensat i on and t or t l aws t o f or ce f i nes

t o i nt er nal i ze OSH l osses f or r easons of ef f i ci ency . The OSH l osses i n

t hi s case shoul d have r el at i vel y known r i sks ( pr obabi l i t y di st r i but i ons

of occur ence) , t he consequences shoul d be mor e or l ess wel l est abl i shed,

and i n addi t i on t he associ at i on of t he l osses wi t h a par t i cul ar f i r m



shoul d be r el at i vel y easy t o est abl i sh . Exampl es ar e saf et y hazar ds

( such as i nj ur i es) or some heal t h hazar ds ( such as ' bl ack l ung' i n some

cases) . When t her e ar e some i nf or mat i onal pr obl ems such as t o est abl i sh

whet her t he wor ker has suf f er ed an i nj ur y or an i l l ness, or t he f i r m' s ( or

f i r ms' ) i dent i t y, wor kmen' s compensat i on or l i abi l i t y l egi sl at i on may be

mor e adequat e . Under t hese condi t i ons, t he pr emi ums t hat t he i nsur er

shoul d demand f r om t he f i r ms shoul d depend on t he char act er i st i cs of t he

f i r m as wel l as on t he f i r m' s act i ons . For l ar ge, l onger l i ved f i r ms

compr ehensi ve exper i ence r ecor ds shoul d be kept t o hel p i n det er mi ni ng

t he f i r m' s act i ons by past exper i ences of OSH l osses . Her e t he i nf or ma-

t i onal and moni t or i ng r ol es of t he gover nment may over l ap . The gover nment

coul d hel p t he avai l abi l i t y of adequat e OSH i nsur ance cover age t o f i r ms i n

sever al ways . One woul d be t o moni t or f i r m' s act i ons ef f ect i vel y, con-

veyi ng t o t he i nsur ance i nf or mat i on about f i r m' s act i ons ( see t he

di scussi on of Sect i ons I V and V) .

	

Anot her way woul d be t o l egi sl at e

t hat compr ehensi ve r ecor ds about OSH be f i l ed each year by f i r ms,

much t he same way t hat r ecor ds on i ncome ar e f i l ed and wi t h si mi l ar

penal t i es f or mi sr epr esent at i on of f act s . Anot her way st i l l woul d be

t o engage wor ker s and l abor uni ons i n hel pi ng t o decr ease gover nment

moni t or i ng cost s by encour agi ng by bet t er r epor t i ng of OSH l osses and of

f i r m' s act i ons, much t he same way t hat empl oyer s r epor t on wor ker s'

i ncome . Thi s coul d al so ser ve t he f unct i on of gat her i ng and di ssemi nat -

i ng i nf or mat i on t o wor ker s and uni ons about OSH and OSH act i ons by f i r ms .



For smal l f i r ms, wher e exper i ence r at i ng cannot be used t o pr oduce

i ncent i ves mor e r el i ance woul d be pl aced on coi nsur ance r at es . These

i ssues wer e di scussed i n Sect i ons V and VI .

I n cont r ast t o t he above cases, when OSH l osses ar e i r r ever si bl e or

ver y cost l y and not adequat el y compensat ed by i ncur r i ng expenses, or

wher e uncer t ai nt y and soci al r i sk aver si on i s ver y hi gh, st andar ds seem

pr ef er abl e t o i ncent i ves . Thi s t ype of OSH pr obl em i s associ at ed wi t h

l i f e l oss, and al so wi t h heal t h hazar ds wi t h hi gh uncer t ai nt y and

soci al r i sk aver si on, or hazar ds wher e t her e may be l ong per i ods of pai n

and suf f er i ng t hat cannot be al l evi at ed by i ncur r i ng heal t h expendi t ur es .

Thi s was di scussed i n Sect i on VI . I t shoul d be not i ced t hat f or st an-

dar ds t o be ef f ect i ve mor e emphasi s shoul d be put on t he t ar get s ( l i ves

saved, i l l nesses pr event ed) t han on t he met hod f or r eachi ng t he t ar get .

For ef f i ci ency' s sake t he f i r ms shoul d be abl e t o choose met hods t hat

mi ni mi ze cost whenever possi bl e . Adequat e f i nes f or non- compl i ance

and adequat e i nspect i on ar e ver y i mpor t ant : a good i ncent i ve syst em

may be pr ef er abl e t o a bad syst em of set t i ng and moni t or i ng st andar ds,

even i n t he cases of t hese t ypes of OSH l osses . Agai n, i n or der t o

di mi ni sh cost s, wor ker s and l abor uni ons shoul d be engaged i n r epor t -

i ng f i r m' s act i ons whenever possi bl e .

	

See Sect i on VI .

The r ol e of t he gover nemnt i n pr ovi di ng i nf or mat i on was seen t o be

compl ement ar y t o t he r ol e of est abl i shi ng i ncent i ves and/ or st andar ds .

Ther e may be some cost savi ngs f or bot h . i ncent i ves and st andar ds



pol i ci es when t her e i s bet t er i nf or mat i on . For exampl e, wi t h bet t er

i nf or mat i on some l egal cost s can be saved si nce t axat i on may become

pr ef er abl e t o wor kmen' s compensat i on or l i abi l i t y l aws . Al so, t he

i nsur er s may be abl e t o pr ovi de wi der cover age t o f i r ms i f t her e i s

mor e OSH i nf or mat i on and al so i nf or mat i on about f i r ms' act i ons . I n

t he case of st andar ds, mor e adequat e goal s and bet t er compl i ance r at es

may be f easi bl e at l ower cost s i f mor e i s known about cer t ai n OSH l osses .

For ef f i ci ency, t he r ol e of pr oduci ng and di ssemi nat i ng i nf or mat i on

about OSH shoul d ut i l i ze whenever possi bl e, nongover nment gr oups and

or gani zat i ons . For exampl e, l abor uni ons coul d be ef f ect i ve i n

di ssemi nat i ng i nf or mat i on and t o pr ovi de i n some cases ' on t he si t e' OSH

moni t or i ng of f i ces ; wor ker s coul d be of hel p i n pr oduci ng and moni t or i ng

i nf or mat i on about f i r m' s act i ons . The degr ee of uni oni zat i on of an i ndust r y

or sect or shoul d be t aken i nt o account t o di scl ose t he needs of OSH r egul a-

t i on f or non- uni oni zed wor ker s .

	

Pr ovi si on of economi c i ncent i ves t o OSH

r esear ch and devel opment coul d be a mor e decent r al i zed gover nment r ol e i n

pr oduct i on of OSH i nf or mat i on . Dat a on t he possi bl e spi l l over ef f ect s

of OSH l osses on t he wor ker ' s f ami l y and communi t i es, and on t he popul at i on

as a whol e ( . t hr ough i ncome secur i t y and medi cal pr ogr ams) woul d al so be an

ar ea of OSH i nf or mat i on t o be f ur t her devel oped .
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