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L. Introducao

-1 4 zcidente do trzom

fmals de Quatro w1l b
PrejJulzZos @Cconhoinl oS Ca
Croem Que o PRIIMENTLO SO
= . 4o Froduto Hacionzi B

TEhomens ¢ SLtrapcla paf

7 /,/M.
Tom
aho AT

mllhace e

e fere mais o0& um
razilelilro=z por anm, Hezulta em
cuiudoz como sendo da  MESHA
Juros sobre x divida externza -
uto v12. Em tenmpos recentes, o
tracalho

a Yora do local de

Farsx atingir tanben POopulagoes Clwig, Ccomne hoes acldentes

9= w¥olania, Viia oo o,

enopsl.

1.4 HE D1EC1PLIINRS Aua gsiudam & agem =obhre o

LA3E: Qual=E as

Fi1coicz1a € megicinn s ed

DAY ein

encontran-se

FPrifuciralis sac

=gtada de  crige. HE

Tora ac brasii, Chernctyl e

acidente
(=0 o= T s Td {15 BT enaent@ria,
tac, derde meudos da decada de
c}xse

rases dessa

tR PR InCaRadlldade Jw HeduZlr a2 modo S18D1T1CRtIvG o

1nI1Ces Ge aclaentes;

C2 €W oliemas de crgain S=T11Ca?2

LA MO Zurglmenitio @ pend

tecnolioglias rsouretudo =

Trugaa no trabziha ae  nowas

FPOSTIA0UELri1ig1S). © gue rompe

AT Trontelras tradiciconalls entre =S variac abordagens;
v

“A2 Do cusSta Ccaas wez mallor dos acloentes.

1.5 RE crz=Ciplinas estic

FOr tres caminnoz bem deTh nydas

‘A O Tartalecinento de

a alUacan 4xgy G1s=caplina

ot

ELLRGQOEE DPRIAFONIZACAE?

1
mizcanac sxidas para a Crise

]
ﬁ’dqa Ferspectiva ogisclplanar =3

=, tPOr  melo oa aplicagioc de

[

T CRICHE 3@ anaiilTe o

oy

F Fop Xi ) B bt ad S
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analise de prevencac dos anidentes oo,

G O DENETICLOS SGUE SQrvirad Como 1ndl cadaraes de  opas -
COMS AMVESTIYr €&m Segurangal

vC2 [

IPEr TEl Ghamanto da eschla COnfecica L

LDedrranga de sistemas, QUE Fraocura rlanejwr L SR

MaxXlmos ae Seguranga.

l.4 B partir de meados da decada de 7, a socicloaia

entrow no campoe de analise da progugac e rPrevencac o&

acidentes. Membros ce diversas disciplinas  agora  olhal

na  alreguaa da socicicgla do iratalno buzcana.

identiticar uma €alda para a crise POr melc de wma [ IR

1.3 B socioiagira do tratalho, por sua wez, tambem &1

em crise e ooiha npa direqac de ouriras discipiinas

rifclusive aguelxs que estudam of aclaentes s em usScu ns

wma galda WS4,

.

L. Exiziem nesge momenlo ad Tavses i MARd iz g 13U

centros g2 excelancia que, através 6o seus eswdos scbre

© mcidente AESOCITAC CCi =] tratal no ac 11pPg
Ppos-Indus traal, L tac Fraguzindc CONnECl s fiLos
impoartantes novas tedrizaqoes ae causa, houasS enrosues
da prevenezc & diaicgos multidiscipiinares.
f
i.7 Cown o EbJei:uo de contritvar na  produgaa
canhecimentos € para o desenvoiviunenio  das 1nnas
idenas., pretendo acelrtar urh convite Fara sey i

"UlaiTIHs FELLOW", convite Teito por um e

&F centros
de excelencla: o programa Science, lechnoloay & SOCiats,

da Unavers:cade de Lornell.
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rtar Tornecer uma
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trapaiho: noun pram

o

LU= ] Qe

iplicagoesz nesta
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~Cr cCanTrituly

&I TImMAiadas s tama

aesd Ulztiwos o ocurto

[ O ampliar a

W rerorniiacro 4w

(=2 N

HMlra e g& um@a SNuil1shE Z0ClOiadlca das

g1i1versas di1scilpilnas =obtye a producac de

buse spcioldgica que

g15Cipiinas conslgerar u

Fx1da para w Crises

vaildados

1Eorazatad socicliagica

L.2 Metas a mesic pruza

LR LORTribnlr. par mel

a red

i
os chnneEcImen s de

D

1ncFrporacao des

Fuasor

pesqUISAs ae

acroentes e

1ndustrias "pés-industiripas’, pretendos

possitbiia te

AI.
n

n GQuartc caminho na busca de uma

Laenhecimentos
decssas disciplinas ES

Ha .procugac dos  acidentes do

1 o= tracalhos publicades, -para

Campas ae pensamentc soivre o problemz

1ad 4o SoTriments e do= custos

aclioenies go 1ranaihf 1ndustirial & pos-iroustrial;

di=ciplinas
A

rerormuiacas da  sociclogia oo

E1ro MOMento, ROr melo dax orverta de um

Fara

v oz =Q

FoAn seaundo atraves ae
X
B S LY
que, outras disciplinas se)dm
:
Icpas1a do tratalhe come campo

g rerersncis c-:-rxgatc-rlg e swas rerTlexdes.

|

as W I

Faradigma .

~.3 Meta 3 lonso prazos
.
Lontripiily Fara a
P e T e

(e ate e Sotaia s T

LIPG Lrayhdu por agar Moran L, s guaald s )y Lhin

HIAL1OGCG @htre disciplinay ga® r1enctss T thiirats [2E B

CIENClas SaClals.
J.@ Justataicatiwva

t==a JustiTicativa constituli-se ae Juailro partes:

NG wha  @xXpos1cuds  esquematics da digcroma aas
acirdentes do trabuihos

Lvhy uma exposicac de uma teoria Sacicid@ica da produds
dos wcidentes do trabalho:

Le2 a apllcagic de wnsa tecrizagiac sobre E-Y 1htervengso

dizciplinar em doi1s tipos gistintos de

industrial e pos—industrial;
vds 3 dedugac da capacidade de avangar

CONMEslfve i s

atraves de uma esiratég9la AQue Cruza Ums  perspectit

. R
seCcioicgica da produgao dos acloentes com s ledrizzooe

discirlinares sabre os travalhoez de tipc pos—inousirial.

S.1 BEwolugao da tratzmento do acidente co tratvalno -

dlacronlisa

NHa  kurcopa pre-industraal, os acidentes el

Produzidos (=] suas consequenclas enrrentadzs

ecsancilaimente na estTera privaga. LOGmo CULras TOrmas =

IBTOrilno, eram VIStos Como PUnl qac GO Pa2caga =1

a "causa'. HE Cconsequenclas, ac  nBlvel 9o amEBre Gl

vitimss @ 2 Suas Tamilias, eramn assiunrdas P&ins S

corporagoes medievals € redes ae apolo Tamllilar S, Nag

sabemcs praticamente nada sobre o 1noices de  produczco

de acidentes do trabalho em diter=sntes QCupa qles .

sabemcs wim minime =Schre ok sastemas & nivels e

1NdeEnliZacal & IPClIo.
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veilho zistema de gerenciamentc das consequéncias dos
acidenies. MO mesmo tem&o, a producac de acidentes
transtormou-se na medidy que o trabalhe deixow de ser
vma  ocupacaa artesanal jou  bragai predom: nantemnante
1solada passando a tormasjindustriuls e de grande esculn

\BJ. tartos fatores combldaram~se para transformar tanto

A Pprodugac como o gerencigmenta das consequé&ncias dos

acidentes nuna questxo delordem publica. Resumdamente,
com bxFe sobretudo de pesquisas 1ngiesas, estus  podem
ser enumeraoas da  seguanie forma: mudancas ho wvalor
cuttural atrituida 3 vida, re;ormas
moviImentos SC6Clals € 1nd1gnagac publica diante da
si1stema 1noustrial e os Janos provacadoz por ele. QO

eproviema Polltllco &€ resclvido administrativamente. Issa

lews a0 cesenvolvimenta d€ uma serie de anstiltulgées

Fara fidar com o eroblema., Us kstados estabelecariam

lesislagées de tabrica. @mpregaram 1nspetores,
desenvolveram e« 1mplantar€m legislaqoes de i1ndenizagic e
I

1tnstitulram taxas de 1ndenizacic estabelecidas de  forma

lezal. Us patrtesx rorneceJ m um mercadoe para  técnicos,

medlcos, entermelras, psicdlogos, etlc., Qque passuram a

intervir no mercado de triyvalho. Disciplinas  acudé@mi cas
P

ezpecializucas Toram crimdus & desenvolvidas para  lidar
]

com o proviems.
|

& mecida [ue as socledades Mals avanGadas agqara  VEC
deixando para tras a era 1ndugirial para entrar na ara

'
pOs—industrial, umw 1Ebriante

mudanga pode sar
¥
observada na ares da produsad das vitimzs de acidentes,

COM O 3IVanNGo 4as 1naustirias "de connecimentc  intensiva"
1

v"knowledge iniensive”, ex! ehergiz nuciear, substincias

Auimlcas nocivae, engenharial genetical: s acidentes

AZOra Aweagam I Teluar populucltes ClWIS em mMAsSEs, geragdes

roliticas,”

A= rUP LAY R - G Or—iie _..-4........_..;...“5

584,
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M= i e B
lesg esta em ruptura marcante com =) si1=lans
industriul, onde oF acidentes rarawmente atetavan autros
além dog trabalhadores e as consequencias, apenis eleas
Proprios € seus dependentes. Portanta, a qQuestac da
inderizacus uwltrapasss (=3 lim: ces ans Qquuls a
civilizagdo 1ndustriair a continouw. H3a si1nusis de Que as
atitude= cuiturais estejam mudando. B morte resuliante
desse tipo de acidente @ vista como mencs scelitavel do
qQue a morte provocsda por owrtros tipos de acidentes. [
tenomenc connecido coma "erelto do pavor'" ("dread rish'")
L. Ue movimentos socials mobilizam—-se para. contestar
w8 novas 1ndustrias. £, fato nove, a adequatalidade das
1nstltglc&es herdadas da scciedade i1ndustrial para lidar
cam m  QUEStRo, nio s& nas si1tuagoes do trabalhc
Fpos—1ndustrial, mas tambénm do trabalho industraizml, passa
a ser questionada (8. .

.

J.lea O Impasse: retlestes tedricas e wmelodoldgicas

U impasca z que chegaram as disciplinas wradicionals
que tratam du produgio de acidentes, e o questicnamento
dessas disciplinas provocado por  1sso, levouw =3 novas
morcAnmentos tedricos & metodoldgalcos.

Mo planc  tedrigo., tres  caminnoz devinidas &  un

caminho emergante  podem ser  tragaoos. R A0DCIgaRem
bazeada em padrtes de seguranga +"standards approsch”s.
pela qual regras e regulamentos semelhantes sao
aplicados a todos o= locale oe  trabaiho nmama  virma,
setor, i1ndustria ouw pals para garantar o atendimenty das
necessidades de seguranga percebidzs, esta senda revisia
@ aperfeiqouoa. Pede—-se o fortalecimento dos mMeCarismos

de tiscalizmaugia v9). A sesuranca de sastemas, peix  [ual
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mge-DUSCE O PAANGIAMGNIO tEtal -da  BLIVIGRGE 9@ uwdp &

Qarantlr wm maxime da Seuranca, esta tendca Ccrescimsanios

espetaculares nos setores da energla wclear,

subetlancias AUlMICasS MNOCAVAS € aAVIACHO. Estac sendo
tomadas medidas para transpar eSs5a Via para a industria
custo-benericic,

competitava wlira. n uhalise de

sobretudo e palses com Fovernos liberaas da ponto de
Q:sta econonl CO, Procura reexsminay todas as medidas de
ceguranGa Para Cohserwvar = promover s aquelas que se
rewelem iucrativas +ils. FPode-se identificar também  wm
qQuarto caminho de renou;cao, em fase incipiente: as
tentativas reltas pela engenharia, médicina, ergoncmia,
direito e, oe um ponto de wista malsE academico, da
nxstér;a, para i1ntroduzir -dzmensﬁes "scocioldédgicas" R
analise da Erodugic, Frevencioc e 1ndenizagac dos
acidentes do trabalho s1.).

Houve também wma  ruptura metodoldgicu.  Em 197,
faverge observou a raridaude dos estudos  que incluissen
reterencias o que o trabalhadores tazem no 1ocaf de
trabalho & nos sigmticados atribuidos por eles a  essas
agties »13s. Winte anos depolis, tais estudogs tarnaram-se
mals Ccomuns e, Quer se refiram ca tratalho industrial ou
pos—i1ndustrial, tornecem nowos conhecimentos a  respelto
da Progucac & Prevengao, de acidentes. Rlguns dezszes
eztwudos tem como ponto de partida & 1dela de que  Para
entender o papei da medigcling, @r3onomia, aengenharia,
etc., sua articulzcao no local de ‘trabalho deve ser

' R
examinada, Untros procuram examinar o local de trabalho
1
come wiva unldade S1nCrénlca. Sem reteréncla a influencia
das mudangss socxo—hxstor1$as wdoo  tape  exmmlnado PO
ristorisdores, economxs@as!e tecricos do praceszc de
travalho ai'ocorrxdas.luoﬁ aspresentar a visdao produzida

por alguns eswdos de casC realizados por membros desta

0 o b dn 'f.

=~ — i

base para a recanstrugio, por melo de Wt praocess=o Que

usa 1 ldgica 1ndutiva, das interpretagoes tearicas =

PraduGcac de acidentes, sers tragada wina teoria
sociclagica du producac de acidentes que recupere oc
canceltas classicos € as discussdes du s=oclologla da
trabalho. Numa se¢ic posterior, = anslise diacronlca
sery reintroduzida e tanto o trabalhe i1ndustrial como o

rpos—industrial serdo analisados.

3.2 Em Direqdc a uma tecria socioldgica da producioc dos

aciderntes

3.2.a Estudos de caso:

Fitzpatrick (14) constata que of mineircas oe  carvic
norte-americancs nic permitem que seus companhel ros  de
trabalhe realizem tareras ‘perlgosas. Ho entantc, nen
todos os estudicsos dessa questic consideram que os
trabalhadores estic dispostos a proteger e Prop?xos:
Haraszt: (18) discutaw como os trabalhadares viclam os
reguluamentaos de seguranga para Fanhayr 1hcentives
financeiros. Uutras pesquisadores podenm constatar que os
trabalhadores referem—se =z wvalores mascuiincs parz
2ustificar a wiolagaoc dos regulamentias. No casc
particular dos (ndics norte-americancs trabalhadores do
selur da COnsStrugac C1vil, & mencianadc Jque as patroes
padem tomar ®  iniciativa de brecar o= wrabaihacores
anslcsos demals por serem valolizados: por sua corugem em
=1tuscoes tidas coamo particuiarmente perigosas vlws. Em
aiguns casos, SUEC oS pPatrdes que pressionan Seus
empregacos  para que estes  travalhem &in S tuugnes

arriscadas <172, PMas também pode acontecer de =3

trabaihadores nic terem um conheciments adegquasdce  dos

e
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pErigog  Aue  cotrantam Flinesron nOE te-unar Ca nas g o AUARLE w trubalhar ou ndo em determnadus e Ulagues s g 10

risco. Us trabalhbadores reequentomente  faoz g

QRuFeram- e v UWIa 0@ P lasivas pernl s ivel s, o Que Tol . LR TLES O B
P geus conhecimentos sobre o trabaibo de LERENTE Y, TNE W
conr1deraao par wuracbner dome sinal de  "umwa tervivel : s b = LA 3 r @3 L ;
. ] o
Encimb o 15 ficar swieilos a ma qualificagio ou a descoganii scao 4o ;
3B avan EY 3 -
1 local de trabaiha. i
[A] =2 9% WIor=d = Speel b T
Sedeb R oLORSTrugac de 1RS14ANLE teari1cos: W @spoec de U primerrc conjunto de obrFervaoes 012 respel to )
| uso dos sastemas de recorensa ELg-Y Qerenciar i
tecria daz relagoes socials do trabaliho = 5 < . ] ﬂ
i v
trabalho. Mui to discutaido tante LY literatura =
ez | pou ool [eRens 1o e . o ATERChR sociciagica come  admimistrativa, este e o a
cs = o OE " 1Fr L C1F Eadc = 4 < :-3
. 3
ST i Br bl r e R T T recampensza L. U sequndo conjunta esia jigaoc  wa Uz x
SCC10 E. Ch {11=2 ar. anilo (-3 £
) do poder comc recursc gQerenclai e i capacidade Qo I
como  admimsiradores  wefquantoe agentes acs patrées) 2

tratalhadares de combater ai1ssc & sesenvalver XM
@ 1ad @nvoiviacs numa reldqac gque estabelece o graun pelia
.

. contra~poder propric. HE diScussdes sobre esse  nivel,
Quai Os trabaihagaores ze gxpoem ac Perigs € O 9rauw ac

. chamado nivel de comando, embara reailzadas P
aual os compannelros de ftrabathe e a geréncia  irdc

. Pesquisadores tals como Gowldrer & raor w1,
tentar meoi1tficar 15€0. B decompensa pelo EETOr o, Seja

U]

ac  meEnos

. . comuns nos textos. U rercexro QU G, reprezentlada -
eid monetaria & crerecida {pelos patrdes cu simbolaca &

textos tals como o de iaglor e Braverman Lol receoa
CONTIrulIdx & Lermos dﬁs Zlstemas de walares acs
tratamento em protundidade  tanto  pels pitlicgraris
traval haacres. Foae  zer) acelta o relos
saciclogica como admimistrativa. Este arupon fe retere
travalhadares. - recompénsa pela tracalho tambem e &/ =
X tentativa de duminar o trabalha atraves da  towadz o=
congwistaca atraves do fumerca de  horas tratalhadas.
. cantraole do connecimenta do trabaine & sua distribuzcu:
Wiando e=tas excegem @ Capacidade dag  trabainadores, .

. : : wia diwisao do trabal ho, concerqad  de tarertas '
ol TOl MOZirado nRos  primelros  esiudos  psilcooidalcos,

. design'), coordenacic do  trabalbe & Qualiticagus g
PO Ocorrer aclidgentes (19,

. trabalhsgor. Este @ o mivel orgarizzcional.
et seaundo fugar. sz dgcisces de trabaibar o ndc com

H toerma pela qual a relagac do trabxihadgoer cTim

derarilnados riscos podem (fer Lomadas Sob coergac, quer

trabaiho e gerencizda & uwa reluxcaa saciai,. e ten—

pOar parte dos pairoes on  dols  colegas de  trabmibo. A

1T 2!
. constderado que o tradbziho & gerenciagc &nm  tres  rawers L,
recoufa Ge tranalhar com wh geterminado  nivel age  risco |
1

¢ s ' dea relagoer zoclals. U Terimento ow morte oo trzbalnadeor
e pPCda tamben S2r Comballdla por mela da Coergad —quandc b
o : 1
o X R
: | sd0 vistag como wn produto do Tuncionaments Sas relagoes

O APO1O d0e rel3ulumentes., & o 2 Qu& ce Chata de
*
y " 1 o sOC1A1lE €mn cada W dessas niuvels walo,
{ "aulariguae”, b 3
i F
] l . cancertualizagio, que tem s1do ctleto de aceliagan  Cuda
{ R3] lerCelra fugar, & cannpecrmanta que [=F3 i
v 0 ’ } . 2 vez malor w24, tlem como marce teorico = abra de wniain

travulhadores tém da tareta e de giementos dests, parece - i
L fouraine. .

S&Y um TaLOr eSSencial pary germilir decizces 1nrormadss 3
B vy ..qr._ - e a P— — Pt LA Bars o osating Canty kwwx,
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ced RPprlcando a tecria He rforma di1aCranl cad “ analize
I
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da  pProdugac de  aclaentes Ao trabalho andustrizl e
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EoE-ingustriatl

RHiraves 03 1nwesuigagsac  4as  origens  das  priaticas
nogernas de prevencac de acidentes, este zutor descohriu

CINCCe eTeltos distintos pio inwestamente em medidas de

prevencac b

na erdenharia. oio eles: efeitoe de
1rvestImente er1caz, =Tl to de nac-inuestimentc, etelto
o= desiaualcade de 1nvestamenico, €relrto de acidente novo
= &rteltce do abailoe dua:z nagoes de verdade e Justiga  por

.
rarte do trapalnaaor. I:g cinca etertos =

i proeduzidos

sz tormas anzlizzwelrs em termos ecanamicos, poitticos ou

Fucraiz. kezes mesn s C1nco erel tos vl taram Y ser

& PEZAUlsas bozteriores reallzadas por  este
aytor score o tratalno paE-inausirial.

E wmportante deiinear esses eteltos ha medida que sua
e 13té€ncia  rewaix uma j cantinuidade enire pasadé =]
Tuture. fiprcamente. Suandn sac realizados 1reestimentos
g seéuranca, so o eTerto 4o Anwestimenta  eficaz &
congiderado. Uz outros etely tas cuzervados seria
chamados por Boudon de “la2tel tos perversas” k255. Mirnha
mpatese @ que tanto o jreconhecimento aeneralizada da

natureza dezzes ereltos {zomo = pesquisa em  profundidade

zubre zuw pradugac por tieaz as aress da atividade de

Tejuranca 1ndustrial devera provavelmente ser de  awjwda
1
.
consideravel pa rerarmuingio das praticas de prevengac
ae acidentes do trabalho.
Frocedamas a ulm breve exame deszes @Tel tos:
’
3 L} p
U ereite do imvestimestd eticaz & produzida JUando um

1nvestinentorresulta na ceducio dos= indices de acidentes

tzcnlcamernte detimocs  que o inwestamenta  tinha <]

.nﬂ*ﬁpr1:3!§$‘,“w T
i

1

i it e i,
[ ——

gt LA L wAM A i .

M oanaslilse de Halr dos scidentes oass el nas BritLng
ac longo do  sécwio 1Y moStra goe 1o E)muhlu: =
1
medidas tals coma a tanterna Laws & mexhoraz;no zi1s1&l

de wentilagic toram associradom 3 wma Quedz ok tadw

moritalidade causzoa por explosces

as D oE G Fur b

trabaihadores por ano no Hordeszte da inglaterra

inicio do século 19, esse tndice caiv pava 8.9 FOr mii
am (8S1-3 (20,

Ha analise de tharles iFerrow, aulor de "H e
HMccidents", acidentes por talha de componentes -

geTinidos como talhas 1soindas ow mul tiplas paszivels

antecipacia e entendimento. s 1S timenios

planejamentc de siztemas € trei1namentc aRrFopriso

wistas como melos etetivaos para elimioar esse Lipo o
acidente (273,

U erertce do nHEco-irecsElimeEnle ecorre QU rd s

acidente tecnicamente detinldo € produziou,. mas nals Fwo
Teltos 1rvestimentos para reduzi—ic.
Halr observa que as acidenies de itodos o8 LIpCs (us

winas de carwdo do Black tountry brytanico

ACLIONGars o

a U por mii tratalbadores entre lois e 1.83851-3, ML .

os 1nwestimentos de prevenciao de explosdes que foram -

eticazes no Hordeste d4a  Inglaterra  teriam 12140 paan o
ate1to, )& [ue se  trata de wuma  regrac  wvirvtualuosnte
desprovidan de gas. kbm (33, @,% trabalhsdores por o

moyreram dewido =z explosdes. W pErincigal causa

acidentes da re91ac, definida em ternos tecnmic

desubamenta, Em 1832, 3,6 trabzlihadorzs em mil  worre-zn
dervido a estu causy e, em  1ndl-3, ezce  1mdice  hEwiA
subida para 9,i. HPesar 0185, nac toram fertoo
ifvesinentos para  reduzir o  acidentes  tecnicsmente

detinidos dessa manelra.
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NE O RPDUSELr LA MU L€l , FErTON OEn e aus PN U L ITIE T VI
Tatna d& COnpoOnenies mMencianadasz acima ojbed e
crawade par ei1e de waidentez de  saiglewaz. kbetes ==

TR 13k Cofn Wiy Taihba dea componentez, bBm CCar ram

Tai 2 MWL TIEd  © que 1ntary@em  de tarmae ~previstas

e zistemas & gpor  aquel treinados

F&. -5 piranzlaaoars

FPara operar oF Sistewss. Fara E.ld. Hagen, editor du
"Huclear safew’, esta « i area que cancentra os malares

protvlemas, Ho =htanto, os ezpecilalistas s zcidentes nac

e tlipo de

@stas 1neztindo en tentativas de requzir es:

acidente »J8). 1

U efeirto de oaesi1acaldade de 1mwestimente  ocorre

quando wisuns procezszas ol locals de  trabalhbe sdo

suprnetidos ao eTel to de 1nueét1mento eficar & cutros  ao
etel to de ndo—inwestimentec  rouw mesme  a  lnvestimentos
nac—eficazasy. U recuitudo ¢ 3 desigualdade nezse plano
e@m terinos a9a produgac de écxdentes. :

o trapalhoc a= Ha1r,i a evolugao .dos indi1ces de
acidentes no Black Country comparaca  ac wordeste  da
insiaterra conztiwar wa eﬂemplo desse ervel to,

A 1Rcustria  nuciexr |apresenta = capacidade de
FroJuzir cesiguraldade antre usinpas mals  suscetivels a
faxihas de componentes em  reiaguo a cutras ma1E
vl neraver=z a falnaz de s#szemas.

|
|

0

H
i

3.

U oerTelwe do Fiiat e AT rES LatneTn L [MERET -] BTUES §Tv Eal

IMES TIMERLOS Fuma 0103 e S ralica L@sin a  proedu it
de tipos  ae  acidenies AME: (1 Lebr s At i o I e
aumente nos 1ndilces de acidentes relacianadsoas,

Em 1935, a "Select vommilities on HoCidents 10 193 Faes s

descabrivw que @ uso da lanterna bavy Tazly  com Que  OF

winelros foszem tergados 3  trabalhar em  iqcais  onde

antes e redusavaim, devido ac

COnSeqUeEncla d1Ssd, O F1$Co g2 IsTixnlaqal
mesine Lenpo que o riscae de edploaztes  por 832 Jdimanuaw
LLFD,

U bmlango reirto por Pervow na rndustriza nuclear &5ta

cheio de exemplos desse tipo de eferto.  tLitandoe apenss

win deles: oS tratal hadaores da (L= (+-Y raaciexr
norite—americany Three Mile lsland toram lewados a

acreditar que o processco estava num estado quando, na
.

1ntraduzidos noucs

verdade, estawva em cutro. Foram

erros no sistema. "kBEles acharam que estzvam evitando  wn

Lg

LUCH E"loss or coolant accident”,. acidente por perda d
retrigeragsol gquando, na verdade, o acdente estava
acorrendo & eles o estavam torpando pior’.

U efeilto do nove acidente por rrequentemnente ter sua
arigen em outro eteitar o ataloe dus rnogtes Qque o
tratalhador tem da werdade & da Justiqa. bkm rélacav ac
termo “wverdad=", 1g8sc Si1gnitica [ue a  capacidade  do
trabtalhador de ter acesso aoc conhecimenta  Sobre  =Sua

tareta e limitada., Quanto ac  termo Causties’. an
avallagic de que tipo de taretda deve ser realizada ou
recusada nao & felta de farma autsnomz. O abuic aezsa:
duas nogtes leva 3 produgida de errcs.

Gs mineires contestaram © w=a da  lanterns Davw

aleQando que @nvalvia uma perds d2  fua autandmias  Eara
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guuidar, enfrunuau de suﬂ tradicgaa culturai,. a -re'bexto
Gt PiEs o ensalordos o trataliee.

Ha wsina 9@ ihree Mhile icland., wvenc: ST T Qe =
G trabalha sstavam rlanelradas de tal wado Que  era

tratathadores a possitaildade de construir
i

Vis0es Claras € unitTicadas dos riscos enwalvidos em sew

trabaihce. Por causa dissg, eles multas vezes agem sem o
4
conhecimento adequada, 0 [ue constitul (Y fonte

canstante de ri=co.

2.4 Cruzando perspecLivas

LOmG Ferrcas, Hirscharn examinow a andistriz  naclear.

Loncluiw que oz uipoes de planejamenta  do  trabtalhe Que
fe3am a0 trabalhador acerso a wizdes totais de suas
Tungles zic, pas 1ndusirias complexas, periqoscos. Ele
recomenta QUE 2 preverngas  Feja concetada segundo
Fprinciplos sdcio—tacnicas CJdy . Hos termos enpregadas na
Learizagad  §ocCiciof9ica da=  acidentes - WU nd o da
tratalba devs zewpre S=r estruturado de forma a ;arantlr
Que s trataihadores tentam acessa a verdade, em owtras
Falavras. [ue tenham qualiticagoes adequadas e estejam
l1vres da desarqQaniTacac.

fal ponte de viztas & enconirado tambem na ergonomia e

L]

medicins w310, Ha a 1dela embrionaria de que a  base da
szauransa do trabaibo dene'ser canstruida a  partir das
Z13MITICICMOE Que OF trabﬁlhadores atrabuen Y sewn
tiabalha., bezze pontc ce v:%ta, espera-se a1 consStrugac

ga um di1alogo entre as aralises de diversazs disciplinas

e

B
anaizzes. 1nterpretadaEs via uma teoria socicldégicezn,.

que o3  trzbalhadores fizemn de suas proprizs agtes.

E-mlicagces walidar sgic  construidas sé&  quando sdo

Grtigus o Sue mirred sochuitz chama "sdeduacio causal® e

15, - .

C MudeUB N Jo Sign facada®,

Sk

discardinag biaadas 2 admr o L Y
®itae graduaiments  percebendgo a T e m s 10 aae o 2
FETEV1Y 305 S1gN1T1Cad0s Aque o trabul tadores ate e
Euus agoes viZ)., bsza Fearientagad. Coind la ol telss

Trito da crige que estio atravessando as dircipiinas

g

=1
constituem =z pedra de toque da adinlfitstragac du

SEQUrangcx.

No campo acad&mico, Helkin % Brown, FPerrca e iLiucics
352 estdo entre os antores que, e lempos  recventes,
voltaram sua atengic z essa questic. Mo Taze—ico, =le
levantam questoes sobre a adequacia —ac ponta dé VIElE
das ciencias paturais— de S19n1ticados qQue & ten gos
FISCOs quimicas. dos limites dzxs capacidades COBNL LiasT
humanas. Ro raze—lo, u psicolcgia co3nltiva, a  bi1closla
€ a peurarisiclodla sae  levadas = opinar sobtre ezsw
questic. WS sciugles de curia Frazo sugeridas pGr eszes
avlores para 0% problemas do trabaihn pos—industrial

—dos quals o ucidentes do  traoalha S0 apenss  wee

apantam Fara Wi  rerorcs dos  padroes  relacionados &

"

dimenstes do trabalho ligada & medicina, EOFENNur1a.
Psilcoiagia & ergonamiu.  Sic exigirdos irestinentos
etficazes". HNHo entanto, ram lapsco  esxtracroiniaria, oz

"eteilos perversos" estic completamente zusentes des

anilise.

H solugdc de média praze 1melicita ne trabaiho

sutores ¢ que o problema da seguranga @ dos acidentes
venha a ser encaradce de uma  torma diterente, [x]
surgimente do trabalho pés—inoustrial moditicouw de roras
consideravel a  compreenzioc AQue se tem do  traoalho
industrial, ifevantou nowves problemas, promoven  noves

dialogos interdisciplanares e permite gque o welhoa  venhx

3 sar visto atraves de nowas lentes. Ew raras
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renouagas & 110 vr1giwvel q?lanv.o s 9a Fauue « acloei s
' |
a7 trabainc. W ‘ertelta do pavor! lewvcar  a  populagic
ACr te—americana & res1stir 3 1mplantagio de  certus

U cuzte potencial dos  acrdentes dessas

s tado | =L =Ty o Y < Y O] antrea seus

aviimistradorss.  HEs glFciplinas s30 vYorgudas a lidar com
b
provlemas de natireza difRrente da  dos  encantrados no

tratalho 1ndustrial e os paifiticos veéaem—se obrigadaes por

esza Rova wrbeligencia a wotar amportantes medidas para
Az antir o contrcie pojltice schre @ questac dos
acioentes. E dentro dessas L=CR e arientagles

intergisciplinare recentes

=T 1 izdo. = das
.

atcrdagens do= provlemus por parte dos  scocicloacs.  por

Qoutro faco, Sue egta Fendix Tar)ado we caminha em diregic

a rowas solugoes para um pelhoe protlema.

4.0 etodologas

H PAartir oo momentoo e que mlnna tesrla Socioidglca

8oz acidentes do trataling ol conztradlds € arlicada com

SUCESSO & Sociedads 1ndusiirial, adotel  cone metodo de
travalbho o e xme do passado. Ynase todo esse  trabalbo
To: realizade no “herqgo dL ciwtlaizagace i1ndustrial’, =a
Inzlaterra. izzc por caush 4z tenzic constante entre as
1
T3 cusS SOC1AIS [UEe FePrasSERLlavam a ordem & a1 mudanea, e
tanném porque ¢ anndo Suel nac se sabila minda o wavatar da
ciilizagao 1nou;tr1:=ll Tarmava-ze =em refter&ncia a
. ! v
cutros woasles. {udo 1530 fez da inglaterra um campo  de
H
peIaulgas multo rico acrescido, neste caso, de  wm mMElo

intelectonl priviiegiador satraves do  srupo History

1
Workshop, quae enurér (=1 contato CO

hiztoriadoresrsecicicacs aque trabalhavam  com problemas

MLl TG Prolmos ass  me 1 eztuda desse chtoeta & nesse

7

e sk s (YU R [ L L I TN W B SR DU =10 PRy ‘3
industrial atwal w340, Meais  recentemente.| o el e

sensivel ao rato de que ess

ConnECIen s padein wgnaar

a ‘compreender “os acidantes do trabalho se ama%h4' [Sac
U Convlte ad Prograna SClence, fechindiody aho Ciety
da Uniwersioade de woornell irwerte 503 10910 0o e

dc  passadao, e ks=tados dnidos  sao =] ber g

ciwvilizagiao pas—industrial”. Mowa= tormas de wmcidenters

surgem nesse pals antes de dRareceran (=13 sociedades

The i avangadas. U munde politico tenla  aswmainisirar

novas tenstes, enfguanic o mnndo C1Ett1 130 Rracut o
entender e ajudar a resolwer os novos probiasas. v que e
retleral

muito  tforte ne me1d cientiTtico = e

multi—disciplinar sobre o assunto. E. na sociol

aumentado a=z reteré&ncias ac estuda dos tratarhador 1
mesma Torma Que wem se 1htensiTicanda as  tentativs G
entender, delinear os limiiezs & mwudar o= sSistenas de

representagac do trabaiho. E nesse contevio que pretenio

LCOPanhar Sl Naricos Serals Sobre o quEs 1as Ja C1e=nlliy.

tecnoicgia e zacledade, discutile Com PpeEzquisac

areas correlatas, ter acezsg a fiea s tamlaosray

apresentar Seminarics & escrever. Horedito Que esss
cantato com o mundoe dos probliewmas de amsnhat devs
ajudaur a perceber

L1) outras maneira de evitar eszes protvlemas

L1122 NONas manelras de evitar of problemas do wraoal s

tndustrial.

bmbora esse  convilte  tenha wvaindo de  Corneia. fia
pretendo limitar mews contatos aaws e H1radares desza
universzidade., Ha costa leste destacam-se, ER 1] da

Wharton School da Umiversidade da Fensilwania € da wlarg

Urnaversity em PMassachusetts -—onde existamn equlFEes

trabaiharndo nessa arex— 1ndiwiducs Pas LMIVersloaces

oy
IE

o Ty oS

RS aetute

-y

ar




Jale & tivws Yerb. Touho Lido wo loge gesses  anos de
EeIqulis ha ared 3075 acidentes do trabalbe bons contzios
SOt pEIanlzidoras ranaéenses 2 do sul e Uezte dos
cztados UmiJdos que praténde aprotrundar, aprovel tando a

crorturmidads da oviagem. For altime, haverd nessa épaca

&, destacando—se o da

ILVRPECE CONFrasSsSos 92 meu 1ntere
raciety of Hisy HnalgS)T vem San Francaisca, no més  de

novembros, o da Nat:anai safety wh==scociration Cem Chicago,

sowbror, o dm Hsr1edn  Mistorical  Association  (Fan
H
crancisco.  delembroe: € o du Induztraial Relations

Ciaticn wdezembror. Devado 3 conaungico de

Tatores. ez te conwl te represanta wma

cportunidads extraoradinaria de meranlhar num meiloe wital
S wma rentativa de chesur 3 wma melhor compresnsio de wm
Froblemy qus. contarme | szliento na  Introduglic deszse
rrojeto ge pesguiza, cista ac Brasil <% do Froduto
moarte de pelo mencs 4 .mxl

acional Bruio & cauza

Lragllelros wo ANo.

e )
.

B2 A S T oA

nlo. bados Brasileiros do anc 19aS— .vlw. Sad sco. s
TIF1COS remSTtrados & <4.508  dbites 11301039 ¥
ecrelaria de planejamenta oo irda. Lt O RE
dnTormatica.

RAMHIAHEN § 1922, ertects of mecideits on Fobia .- Heaa L
and Hational Economs. Journmt or Uccupalicnal Mecider s

Ho.d4,  pp.19%-283. Calcula o custo de acidente ac
trabalho, 1nclugive dancs materials, enire 3 o - do
FHE.

LY. wer noxa 12

32, U Semlnario Padrdes lecnoidmilcos & roliticas  de
bestac, orsamsado pelo Departamante de socicicain  oa

UaF & pelo Lepartamentc de Folitica Ligntiiica
lecnciegicz da UHICHME durante o anc de, ldgs  refle.

&
18to, agrupanda mals de uma aszenz de Jiscaplinas daz
Créncias natlurals, C1EMNCIUE SOCIalsS aiem 03 (=2 03~1-2 77 ¢ -0 o Bt
Fara uma discussio essenclaimente EGC10iaRl o Zabre <

trabalho.

nd2. Morin £ 1938, Palestra soure parzglsnas FroTerion
ne o de Julho dentro do seminario Hrazii sesule o3, na
Uk lcarF.

32, Guanot B 1979, Le phenomens accident. Le  frawvai.
nmEAN. Ve 42 no. i opp. &7-1ad,

Louglase M and Wildansky W 1982, Rizk  and Lol ture.
Berkeley =and los wWnoeles. Urmiversity o+ Cailtornis
Fraess. pp. &9-32.

Lucrraert B 1941, Corporatians en  btrance awsnt 10249,
fariz, Gailimard.

Martin saint-Leon £ 1941. Mistocire des Corporations g
Metiers. Faris, FUF.

w22, MNet 4 U 1932, The Rise of the Eritish Ccal
Industry. tondon, Routledge and =ans.

Benzon J 1938, British Coalminers 1in  the Hinetesnth
Lentury: a Sccral History. Lublin, G111t znd Macwalian.
Bartrip ¥ W J and Burman = B {993, The wounded
soldiers ot Industry—- 1npoustiriai campensation  polilog
1233~1297. Uuford, Clarendon FPress.
Harx k 1254, Le Capital- livre 1I1. faris, ed3 tiorn:
toclules. Lv&digdo de 1976)

LF. Perrow U 1984, Hormal Rccadents. hew vork. wazic
Books., p. 524 tF.

o, Hobens wlard? 1972, Sxtety  wnd  Hemith ozt o,
London, Hbisd,
Sirgleton W 19ad. UGeoaupational osafrete ang  Healih
=

ystems: H three Country Compariscn. Internaticnad
Labour teview. v. 122, n. 2, pp. 155-icc.
special Task Force to the Secretary of Hezaath.

Education and Welfare {973, Work 1n Bmerica. Camtrigdae,
MIT Press.

Gordon J B et wl. 1571. Industrizl Satety statistics:s o
Ke-esamination. Hew VYork, Praeoer.
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Mmlgunas outras anallises criticas incluem:
sterng L= 4P, bFact oand Fictien of Y Fhade L
CHIOrCens -t Bhereswr Aacys fhe  Lanour Lirspise Lors Les in
writish Jowrnal ot Law and wocietu. v, &, B i,

) RPN

tora N 1%7e. wrisis an the vorkplace. Lambtridae, ML

Yo, aoart | sersas He=1anit. Lompensation
entlon. Hooidenl HMnaivzls and Preventican.

i L.

L. kelman 5 1378, Regulation that Works. lhe Hew
Mepublic, Hovemter «S. pp. lo-Jw.

Eva 0 & Uswxld R 1991, Health and Satety at Work.
Longon, FHan.

serman L 1478, Death on  the Jdob. Hew York. Monthiyg
~=vlew Fress.

Lluo. flalusky o W iwi4, wustem ocatety. Hew Yaork,
maxiden.

Le Reamer r L4cd. Modern satety awhd heéalth lechnalogy.
=0 Yory, John dliey and sonz. .
‘binson 3 R l'dce. Hccadents anag sciotechnical
tems: FPrincirples tor Jesign. Rocldent w\npaiysls and
Freventicon. v. 13, n. 2. pP. 12134,

t1dr. cmath Ros 190V 6. The Impact of UsHRe lnespecticns an
Mapuracwaring {njurd rate=s. Journal ofF Human Hesources.
.14, n. 2. pR. ldbh-)7E.
Finetort F o 1328, 4 Hes ook at uecupzaticonal Sztetu...

cozt—bteneTit mnulusizs of =elected texas  industries,
o Petersen U and  Gicdaie o 13 Re=xd1nas ain
adustrizl Hociaent Frevention. Hew k. Fichramw-Hill.
F. So-de,
“fiscuzy Wk w03, Labor Market dYalusticns of Lafe and
Limb: BEnpirical Bviasnce and Foliew Implicatians. Puplic
raolicde v. Jlne ne X FP. RYe .

stepnansck = ana Lornadl Ezsxil d uappreciation de
lz gravite suojlective des accadents duv travsii. Le
Pravall namain. v 44, n, L. pR. J91- 254, -

dones~Lee vt W ved. s {922, ihe Walue or Life and Safety.
Hmzterdain, MNortn—Holiand Fublishing.

relton 45 1397, 20 Years of Uccupaticonal Medicine an
e Uooe Journsi of Uccwzational Medicine. w. 18, n. 12,
Po. oE-ald,

milgon = and Lrouch i 9@z, Fisks Renetit fnaluysis.
Lambrigse., callinger.
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125, para vwa retleran sccicidwica sobre o 2 canpo de
anslise de riscos: 3
zhort 0 F 12384, Ihe social Fabric at Risk: icward the
saTaal franzrtormaiian ot Hisk Analysis. HIEr1Ccan
srciclogical Review. .44, fthecembar, pp. C11-02S.
cagard W L 1322, Brangang  Scacial Fheary to Hazards
zzeurch. Sociclicgical Pardpectives. v, 31, ne 2, FP.
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under Lapitalism. Farmingdalie, buwgucndg. pr. 52—, .

Helkin b 19a%.  Ethical wonviicts 1. UCCupataonal

Medicinae., 1n: Helkin O Jed.r 1945. The Language of FHisk.
Bewverly Hills, Sage. PF. 135-1%3.

Lert F et ali. §3x2, La miluridisciriinarite gons L
recherche en sante Fublique. Kevwe oo crRl1demala3ie =
Sante rublique. v, 36, pp. dul-do4.

- gt

no campo que liga direiltc e sociclagia wer
Handler d F 1378, Sociul Movements o
System. HNew York, RAcademic Fress.
Helbin L ced.s 1979, Lantrovers
lechrical becisions. geveriy Hills.
Ukrent D 1981, Huciear Reuctor Safeiy: on the (SR8 Y5
a1 the HKegulatary Process. Pladizon.  Lmivers: W or
Wizconsain Fress. i
flengeiort J 1347
Prass.
ralman & 1981, Reguiating mmarica. reau
Lomparative Stwdy  or Uccupaticnal Sx
Falicy. Cambridge, Ml Presz. g, 202,

H

. Fegulating sateiu. Camoridoe. )

ting fweden— 3
2ty angd nealin

Havarro U 193, The Determinaniz ar i€ o=
Lase Study: HMegulating Hezith and irz
Workplace 1n cweden. internatiomal realth
oervl ces, ise n. 4. pRr. Sic-wi.

solcher-Rousseile M 1979, Droat de in de lwm
sante de 1 homme aw travail. &

Lenolr K iddy. La noticon de du trauail:
enlel oe luttes. 1n Hociles da la &n  Solencec

sacrales no. s2—33 pp. FO-Ed.

varzon W G 137, ithe Comventiornalisation of fEarls,
Factory Uraime. Internzticral Jourrml ror  the Sociologs
or law. v, 7, pp. 3704,

HEher B 19335, Faliure and Fulfillment: sai1taticn  for
Employers’ Lrabafity Jegislation xnd  the origins of
Workmen’ = Lompensatian 10 tHew  York  oiate, 18 e—-1d1iw,
Latour Historg. w. «d. no £, pp. bog—ooz.

frapp J F 197c. Wi Instance of  latoo and koo
vooperation: Workmen’'s Lompensatlal in ashlnglan
w9110, 1n tabour Hiztory o §) no. 4 pr. Soli-oad.

NG campa engenha ria e Ssocioloaia vers
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Industrial accidents are produced by social relations of work. This
sociological explanation of accidents is very different to the hypotheses on
which nearly all modern safety practices are based, which reduce accident
causes to unsafe acts and unsafe conditions. Accidents are produced at each of
the three levels of social relations of work (rewards, command and
organisation), and also non-socially at the individual-member level.

The resulting hypotheses were tested using data collected in seven plants
according to a semi-experimental design in which shift (day/night), shift type
(rotating/fixed), technological type and management styles were the factors. Our
sociological hypotheses were found to have more explanatory power than
competing, conventional; ones.

We conclude that effective accident prevention is produced by workers
who exercise auto-control at all levels and by management which, in the absence
of worker orientations favourable to auto-control, engages in safety management
as defined sociologically. A practical consequence is that modifications to plant,
equipment and processes will be suggested only when their interaction with the
work relations is understood.
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INTRODUCTION

The ideas that theoretical advances are necessary in the treatment of industrial accidents
and that existing systems of analysis are in crisis are two sides of the same coin. The prevalence
of these notions is illustrated in safety engineering (Kletz, 1980), psychology (Wigglesworth,
1978; Sass and Crook, 1981), industrial- medecine (Berlinguer, 1983) and government

intervention (Smith, 1979), to take just four areas.

Demands for the setting of government standards and cost-benefit analysis provide new
challenges both in terms of the performance of ergonomics and of its ethical position vis-a-vis
those whom it directly affects - workers. The discipline has not been immune to the idea that
major theoretical advances are needed: in both Britain and France it is suggested that a
“crossroads" has been reached (Davis, 1983; de Keyser, 1984), and Singleton (1982) goes so far

as to see the necessity for "radical new thinking."

Localised attempts to formulate new thinking exist. Because of his research on technology
transfer, Wisner (1981, 1985) is forced to move outside traditional French ergonomics
perspectives to advocate a new area of multi-disciplinary study called anthropotechnology. On
the basis of an analysis of failures in high technology systems, Perrow, a North American
sociologist, suggests (1983) that human factors engineering turn its attention to a range of
factors, especially social ones, that influence work performance. These efforts appear as
forebears of what may, one day, became a major force for renewal iln the discipline - its
integration of a sociological perspective. Such an integration is related to what Edgar Morin has
seen as one of the major theoretical challenges of our age - the establishment of links between

the hitherto separated natural and social sciences.

Industrial accidents are produced by social relations of work. This hypothesis underlies our
sociological reflection on the production of accidents. It is radically different to the hypotheses
on which nearly all modern safety practices are based, which reduce accident causes to unsafe
acts and unsafe conditions. A sociological theory of accidents has two "moments”. In the first the

workplace can be seen as made up of a series of "givens" - materials, machines, processes,
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product markets, a labour force and so on - that are formed by the working through of social
relations external to the workplace. These can be changed only by alterations in the relations that
produce them, or by introducing different sets of “givens” into the workplace. In a second
moment, within the workplace, these "givens" are assembled and managed in a process that

produces goods, services and industrial accidents. Itis this second moment that we shall discuss.

In this article, we first bring together some elements of a sociology of work, and introduce
some studies that confirm the utility of the categories developed and build hypotheses to be
tested. We then describe a method with which to test the theory and a semi-experimental study
design. The data obtained is modelled statistcally, and the sociological hypothesis is found to
have greater explanatory utility than other conventional ones. The reader is then briefly
introduced to qualitative data from the plants researched. Some implications of this analysis for

ergonomics are drawn in a conclusion.

A SOCIOLOGICAL THEORY OF INDUSTRIAL ACCIDENTS

There are three levels of social relatons of work: rewards, command and organisation. A
social relation is the mannner in which the relationship between people and their work is
managed. In addition, accidents are produced non-socially at what we shall call the individual-

member level.

Each level of social relations obeys the same internal dynamic: cm‘ploycrs and employees
are engaged in conflict for control of the level. Through this conflict, and its resolution, the firm
produces goods and services. Undesirable results, such as accidents or abseenteeism, are
produced by complex articulations of the same relations, each requiring its own set of
theorisations. Within each level employers or workers may intervene to limit the undesirable

effects of the functioning of that or other levels.

The levels are interrelated: a change in one might change the way another one works, with
effects on production, absentceism, accidents and so on. At each level, questions are raised about

knowledge of dangers, orientations towards acting with these, and the collective power to resist
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danger and doing dangerous work. Employers try to ensure performance by offering incentives,
by using power, by controlling the production and distribution of knowledge, and by other
means. Workers respond favourably to some such strategies and, at the same time, may develop
their own strategies in an attempt to control the job. When action aimed at increasing industrial
safety is engaged in by management it is called employer safety management. When exercised
by workers it is called auto-control. Depending on the level at which it is exercised, auto-control
can also be called auto-rewards, auto-command or auto-organisation, and employer safety

management can, likewise, be linked to the levels at which it is practiced.

At the rewards level work is produced through the manipulation of payments, whether
monetary or symbolic, in return for work effort, whether through an intensification of work, e.g.

piece payments, or through its extension, €.g. overtime.

At the command level work is produced through the use of power. This may be overt and
resisted, e.g. authoritarianism, or covert and accepted, such as when risks are accepted as a
normal part of work. The functioning of this level to the benefit of employers is guaranteed only
by the absence of collective action capable of opposing the employer’s use of power; the basis of

this guarantee is the absence of work group integration.

At the organisational level work is produced through employer control over the division of
labour. This translates into task structure, relationships between tasks, task demands, the
knowledge workers have of these, and their capacity to react independently of the influence of

social relations at other levels.

The individual-member level refers to the extent to which the worker is not organised,
commanded or rewarded. It is made up of the autonomy that remains to the workers after the

working through of the social relations to which they are submutted.

The present study is an application of a more general theory of the production of
undesirable consequences of the functioning of social relations in organisations. Research using
it is currently being conducted in two other areas: medical failure and educational dropouts.

Details of the theoretical construction are given elsewhere (Dwyer, forthcoming).
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A sociological interpretation of the industrial accidents literature

The rewards level is seen in the literature as producing accidents through financial
incentives, long working hours, symbolic rewards, incapacity of poorly nourished workers to
perform tasks in safety. No one of these factors by itself necessarily causes accidents, and effects
may be differentiated by sector or'factory. One Canadian study showed, for example, no link
between financial incentives and accidents (Mason, 1977). This result seems in conflict with a
study of Swedish mines and logging, where reductions in accident rates ranged from 30% to
95% after the abolition of financial incentives (J. Kronlund, 1973; anon, 1977). This difference is
more apparent than real since for incentives to be effective, people must be oriented to work
harder to earn them, and for incentives to produce more industrial accidents, greater risks must
be taken to earn them. It is not the incentive as such that produces accidents but the reactions of
workers when faced with these. The incentive may be symbolic rather than financial (Haas,

1977, Freilich, 1970).

Also at the rewards level is the relation of extended work: people work longer than is safe
or work beyond their physical.capacities and, as a result, have an accident. However, job
demands differ between sectors and workers have different capacities. One illustration is
provided by Solins (1976). He calculated that an increase of one hour in the working day results
in a 30% nise in accidents in the metalworking sector, but no significant increase in the
construction and clothing sectors. The accident rate of a prcdominaﬁtly Muslim group of
construction workers in France went up by about 40% during the Ramadan fast (Grand and
Laurent, 1969). Clearly, a management strategy to change work scheduling during Ramadan to
take account of such reduced capacities would have a role to play in reducing accidents. In one
spectacular example, an increase in the work week from 60 to 72 hours was associated with a
two and a half times increase in accidents (Vernon, 1918). Other research results link reductions

in working hours to declines in accident rates.

The command level is not seen in the safety literature as having an important weight in

accident production. Workgroup disintegration has been seen in a German study to be
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responsible for 10% of accidents in three steelworks (Neuloh er al. 1957) and 5% of fatal
construction accidents in a Parisian sample (Wisniewski, 1977). Greater workgroup integration,
whether sponsored by employers or workers, could be expected to result in a reduction of the
associated accidents. The acceptance of danger as a natural part of the task is seen in some
managen;cnt oriented literature as a problem to be overcome (anon, 1982; Watson, 1986) and
has been identified as a factor in the production of accidents by sociologists (Hopkins, 1984;
Edwards and Scullion, 1982). In the absence of workgroup integration, frequently formalised as
union power, the employer resort to authoritarianism can be facilitated. For Carson (1982)
employer action has contributed to the ineffectiveness of unions on the British North Sea Qil
fields thereby contributing to the production of their high accident rate. Subsequent to the
dismissal of an automobile factory’s shop stewards, Tumer et al. (1967) reported an increase in
accidents. In British coal mines, Hill and Trist (1955) tentatively attributed the reduction of
accidents on night shift to there being less "authority” on this shift or, in the terms used here, to a

rise in employee auto-command.

Social relations at the organisational level produce the majority of work accidents in
advanced industrial nations. The monotony and boredom associated with routine work has been
seen as responsible for accident production (Caillard, 1976; Raymond, 1952). Job rotation and
enlargement are strategies adopted, formally or informally, to reduce the weight of routine.
Increasingly, disorganisation appears to be built into the more complex industrial and work
processes; it can be seen as being at the origin of the Three Mile Island and the Challenger
accidents (Perrow, 1984; Rogers, 1986). The traditional notion of "good housekeeping"”
expresses an idea of the absence of one form of disorganisation and that of "routine
maintenance” embodies an employer strategy to avoid the delays and dangers that issue from
another form. Disorganisation may produce demands on workers to perform corrective tasks for
which they are inadequately trained. Non-usual tasks occupying 5% of worktime were found by
Trautes, as reported by Faverge (1967), to be responsible for 60% of accidents. The role of

underqualification in ordinary work settings has been examined: accident victims were found to
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have considerably less experience than non-victims working at matched tasks (Powell er al.,
1971). A Swedish study produced a similar result (Hagbergh-Olycksfall, 1960). The literature
review of Ellis (1975) reported little evidence to support the claim that training reduces
accidents. However, training has been thought to play a large part in accident prevention (Quinot
and Moyen, 1980)." Consistent with this, North American studies report reductions in accidents
by 50% in the chemicals and pulp and paper industries (Collisson, 1964; US Bureau of Labour
Statistics, 1971).

It has been claimed that the individual-member level causes accidents through accident
proneness, individual carelessness and differentiated cognitive capacities. It seems unlikely that

this level, on its own, accounts for many accidents.

Hypothesis formulation

We hypothesise that the management of workers’ relationships to the dangers of the job
through social relations at a given level will be associated with the production of accidents at
that level. This is the key hypothesis that underlies our sociological approach. It implies that a
reduction in the weight of a given level will be associated with a reduction in accidents at that
level. Also, an increase in the weight of a level will be associated with a rise in accidents at that
level. In addition, strategies, whether employer or employee promoted, that reduce the weight of

. . . - - . - t .
social relations at a given level will be associated with reduced accident production at that level.

The hypothesis that auto-control and employer safety management reduce accident rates
leads to two propositions. These will be compared with hypotheses drawn from other

perspectives to see if they have utility for explaining observed drops in accident rates.

METHOD AND DESIGN

The research is based on a case study approach and the use of mixed methods: semi-
participant observation of the workplace, semi-structured interviews with staff at all levels and

the analysis of company records. Such an approach to the study of work is a classical one for the
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social sciences but a rare one for the study of accidents (Faverge, 1967; Le Plat, 1978). Data
gathered by one method is checked against that gathered by another in a process called
triangulation (Denzin, 1970). Explanations are considered valid only when they exhibit causal

and meaning adequacy ¢(Shutz, 1967).

Research took place in seven shiftwork factories. Shiftwork was chosen because it
constitutes a semi-experimental form of work in which, when it involves rotating schedules,
workers, machines and materials stay the same between shifts. Given this control, any observed
changes in accident rates have, necessarily, to be explained in terms of factors that exclude
reference to the items controlled for. In fixed shift schedules, machines and materials are
controlled for. The literature on shift work contains contradictory results and reveals no intrinsic
link between night and day shifts and accidents (Smith, 1979). Five of the plants chosen had

rotating shifts and two had fixed shifts.

These plants were also chosen to represent certain technological types and management
styles. Technologically the dominant production systems run from (a) semi-artisanal, through
(b) semi-mechanised, to (c) continuous process production (Touraine, 1962). Management
styles were of three types: (1) compacted management, in which employers did not resort to the
use of the rewards level to intensify work and workers exhibited strong collective organisation at
the command level; (2) traditonal management, in which employers managed via incentive
systems at the rewards level and workers were not collectively organiscdi at the command level;
and (3) induced management, in which employers managed via incentives at the rewards level
and workers were strongly organised at the command level. Table 1 locates the plants and their

variations in accident rates.
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Table 1
Characteristics of plants and variations in accident rates
(in accidents per 100,000 man shifts)

Technological type
Semi- Semi- Continuous
artisanal mechanised process
Compacted Plant A Plant C Plant B
management | day=103 day=63 day=43

night=75  night=30 night=33

Traditional Plant D Plant E
management | day=103 day=26
night=191  night=63

Induced Plant F
management day=32
night=74

Plant G
day=40
night=16

STATISTICAL MODELLING: CONVENTIONAL AND  SOCIOLOGICAL
EXPLANATIONS COMPARED

Data

For each shift (day/night) in each of the seven plants, 31 variables that have been
hypothesised to affect accident rates were recorded. The variables that appear in our final model

are shown in Table 2. A full listing of all the variables in contained in the Appendix.

The first variable is danger of materials, x,. The physical danger of the plant was also
assessed, but it was highly correlated with x; and thus contributed little additional predictive
power; the same was true of the number of safety devices. Thus, here we are taking x, as a

general measure of the intrinsic danger of the work, or overall danger level.

RN
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Table 2
Variables for the study
Plant  Shift  Total  Shifts Acc. Danger Auto-  Org./Rew. Command
shifts  w/acc. rate level control levels level
X, X9 X3 X4 Xs Xg
A Day 20402 21 103 7 2 2 2 0 0
Night 18629 14 75 7 1 1 1 1 0
B Day 23237 10 43 3 2 2 2 0 0
Night 18134 6 33 3 1 1 1 1 0
C Day 15836 10 63 5 2 2 2 0 0
Night 13197 4 30 ) 1 1 1 1 0
D Day 2915 3 103 6 2 1 2 0 0
Night 2098 4 191 6 2 2 1 0 1
E Day 7717 2 26 4 2 1 2 0 0
Night 4790 3 63 4 2 2 1 0 1
F Day 28232 9 32 1 1 1 2 0 0
Night 18821 14 74 1 2 2 1 0 1
G Day 47641 19 40 2 2 2 2 0 0
Night 38247 6 16 2 1 1 1 1 0

NOTE: The variables are defined as follows:
Shifts w/acc. = number of shifts with at least one accident

Acc. rate = number of accidents per 100,000 man shifts
x; = danger of materials ranked among plants (1=low, 7=high)

X, = auto-control; see text (1=high, 2=low)

X3 = weight of organisational and rewards levels (1=low, 2=high)
X 4 = weight of command level (1=low, 2=high)
X4 is defined by equation (1)
X¢ is defined by equation (2).

Evidence from the case studies confirms the hypothesis relating to auto-control of all levels

by workers. The key factor associated with declines in accident rates appears to be auto-

command. Where it exists, accident rates are reduced because it reduces the weight of other

levels of social relations. Empirically, auto-control is exercised via auto-command which affects

other levels when employer power at the command level is reduced. Plant F day workers

exercise auto-rewards without exercising auto-command and this is associated with a reduction
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in their accident rates. These different situations are aggregated under a specially developed
variable: auto-control, x,. A simple rise in auto-control does not, a priori, lower the accident
rate, and it may be associated with a countervailing increase in the weight of certain social

relations.

The weights of the organisational and rewards levels, x3, were the same for each plant and
shift so that we cannot distinguish between their effects. Also, the command level, x4, was high

on the day shifts and low on the night shifts so that we cannot distinguish between command

level and time-of-day effects.

These are not problems for us, however, because our hypothesis does not predict that x,, x3
and x, affect accident rates independently. The hypothesis can be more precisely stated as
follows. In a given plant, if the weight of the command level decreases, the best predictor of
what will happen at all other levels (other than the individual-member level) is auto-control, x,.
If this is high and is associated with an overall decrease in the weight of the rewards and
organisational levels, a decrease in accident rates will be produced. A variable x5 has been built
to allow this hypothesis to be tested. This is defined as follows:

ey

1 if xo=1,x3=1 and x4=1
5510 otherwise

In these case studies, employer safety management is indistinguishable from employer
command level control as measured by x,. It could be hypothesised that when this is high,
domination at the organisational level, the rewards level, or both will decrease and this will
produce a decline in accident rates. The evidence in Table 2 does not support this hypothesis.
This could lead to a preliminary interpretation that safety management, in its sociological sense,
does not have any general effect on the reduction of accident rates. However, such a judgement

1s too hasty.

Empirically the studies revealed a complex link between the absence of employer

command level safety management and the absence of auto-control. In the cases where these two
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coincide a rise in accidents was observed; this observation allows the hypothesis relating to
employer safety management to be reexamined. Where workers are unwilling or unable to
exercise auto-control, it can be hypothesised that managerial safety management at the

command level plays an effective role in accident reduction.

In a given plant, if employer contr;)l at the command level, x 4, decreases, the best predictor
of what will happen at other levels, except the individual-member level, is auto-control, x,. If x,
is low then the weight of the rewards and/or organisational levels, x3, increases. If the overall
weight of both levels rises to a greater extent than the decline produced in the weight of the
command level, the accident rate rises. A variable, x4 has been generated to allow this

hypothesis to be tested. It is defined as follows:

1 if x,=2,x3=2 and x4=1
*6=10 otherwise 2)
Statistical modelling

Let the probability of an accident in a given shift at a given plant be p. Then our model is

the logistic regression model of Cox (1970), namely

p m
log| ——| =Bo+ X Bi x:, €)
l_p =1 i
where x,....,x, are independent variables and fB¢,B,,....B,, are unknown parameters that

have to be estimated from the data. This is best done by the method of maximum likelihood,
which is implemented in the GLIM computer program (Baker and Nelder, 1978); see also
McCullagh and Nelder (1983). This also yields tests via the sampling distribution of the
deviance of the fitted model. The deviance is a generalisation of the residual sum of squares in
linear regression.

We adopt a stepwise approach to choosing the independent variables in equation (3). To

select the first independent variable for inclusion in the model, we fit a model with each of the 33
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candidate independent variables individually, and choose the one which most reduces the
deviance, provided that the reduction is significant. The variable which fits best is x;, danger
level, which reduces the deviance by 41% for one degree of freedom (the % reduction in

deviance is a generalisation of R?).

To choose the sec;ond independent variable for inclusion in the model, we fit a model with
each of the remaining 32 variables together with x, choosing the variable that reduces deviance
the most from that left by x; alone. The variable that reduces deviance the most is x4, followed
closely by xs. The variable x ¢ reduces the deviance by half, to about 30% of its original value.
Because x5 and x4 are complementary variables from the same theory, we next include xs,

which again reduces the deviance significantly.

The resulting model fits better than any other combination of two or three of the 33 possible
independent variables (provided that x, is included and that if x5 is included so is x¢). It has a
generalised R 2 of 0.85, revealing the power of the sociological explanation. The entire modeling
process is summarised in Table 3 and the model predictions for each individual plant and shift
are shown in Table 4. None of the individual differences between actual and predicted numbers
of accidents is significant. Thus the model, which summarises the entire data set with only four

parameters, fits the data well.

Table 3
Model-fitting results

Model Deviance  Degrees of % of deviance
freedom explained (R 2

All plants same 38.5 13 0
X;+xg 11.4 11 70

xl+x6+15 5.6 10 85
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Table 4
Number of accidents predicted by the model
compared with the actual number

Number of accidents
Plant Shift X
Actual Predicted
A Day 21 21
Night 14 11
B Day 10 10
Night 6 5
C Day 10 11
Night 4 5
D Day 3 2
Night 4 4
E Day 2 4
Night 3 6
F Day 9 8
Night 14 12
G Day 19 17
Night 6 8

The estimated parameters are shown in Table 5, together with their standard errors. All the

parameters are highly significantly different from zero. We can interpret the model as follows:

(1) increasing x; by 1 increases p, the probability of an accident, by a factor of e 212123, ie.

by about 23%;

(ii) increasing x5 by 1 (i.e. going from a situation where x5=0 to one where x5=1) reduces p

by a factor of e 1 =0.60, i.e. by about 40%;
(iii) increasing x¢ by 1 increases p by a factor of e> =2.11, i.e. it more than doubles p .

The results confirm our hypothesis rather strongly. In a plant subject to a given level of risk
- a product of the "givens" assembled from outside - effective accident prevention is produced by
workers who exercise auto-control at all levels and by management which, in the absence of
worker orientations favourable to auto-control, engages in safety management as defined

sociologically.

— - -
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Table 5§
Parameter estimates for the fitted model
Parameter Estimate Standard

error

Intercept -8.34
X1 21 .04
X5 -.52 22
Xg 5 .25

THE CASE STUDIES: A QUALITATIVE TREATMENT

Between plants run under the same management style or using technologies of similar types
considerable variations can be found. Some of these are quantified in Table 2 and in the
Appendix; see also Dwyer (1981). Here a brief overview of similarities and differences will be

given.

In none of the plants researched was the command level responsible for the production of
the majority of accidents. Authoritarianism played an important role in the traditional
management style. In the unionised plants it was used occasionally, and notably in breakdown
situations in plants without incentive systems where it forced a prompt return of production.
Management power functioned, almost universally, to reduce worker autonomy to act in terms
of orientations developed in reaction to the rewards and organisation levels. In some plants,
particularly those subject to traditional management, dangers had come to be accepted as
normal; this directly produced diverse accidents such as cuts and burns. Workgroup
disintegration, although seen as a potential source of danger in all except plant F, did not directly

produce accidents in all.

In plants A, B and C, in spite of the different technologies used, the drop in accident rates
observed at night was always explained as being a result of reduced employer command

pressure. From a sociological viewpoint such a reduction does not necessarily lead to a decline




-16-

in accidents - it must be accompanied by appropriate changes in social relations. In these plants
workers were both "safety conscious” and well organised in defense of their interests. At night,
they resorted to auto-command, leading to an increase in their refusal to work in situations
defined as dangerous and a decline in employer resort to authoritarianism. More importantly it

articulated into other levels.

At the rewards level extended work represented a potential problem in all plants. However,
different employer policies resulted in differentiated potential effects of this relation. In the three
plants with a compacted management style, union pressures had lead to managerial decisions to
replace absent workers by placing other workers on a double shift. In the plants subject to
traditional management the absence of strong unions permitted short staffing to be used to bridge
those gaps produced by absentees. In the remaining plants employers were able to resort to
strategies unavailable elsewhere and they reacted to union demands for adequate staffing mainly
by shutting down individual machines. Extended work would appear to have the greatest

importance in plants subject to compacted management.

On night shift workers in plants A, B and C resorted to auto-rewards, taking advantage of
the reduction in employer command power. Overly tired workers were spelled informally by

colleagues, a practice prohibited by management on day shift.

Financial incentive systems were used in four plants. In rotating shift plants D and E
workers were highly motivated by the incentives and inter-shift completitions; to reduce the
negative effects of their actions employers resorted to command level safety management on day
shift. When employer command pressure was less, workers on night shift could be seen and
acknowledged taking greater risks to increase production levels, unlike their counterparts subject
to compacted management. Workers’ natural tiredness on night shifts coupled with the
inexistence of any system, formal or informal, to spell overly tired workers also contributed to

increase rewards level produced risks on this shift.

Plants F and G, subjected to the same management style, show contradictory patterns of

accidents between shifts. This is intimately linked to characteristics of fixed shifts -
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differentiated staff displays different orientations and capacities when confronted with similiar

changes in managerial control of social relations.

Plant F fits into the pattern already discussed. In spite of a generally high level of safety
consciousness, night shift workers took risks in the absence of employer command power, and to
an extent determined by their orientations to financial incentives. Day shift workers were on
average older and, having already achieved a certain degree of financial security, were less
favourably oriented to earn them than their younger night colleagues, independently of the
increased managerial control on this shift. This is consistent with the results of Lindstrom and

Sandstrom-Fisk (1976). Other rewards level relations did not vary between shifts.

In spite of greater managerial command level presence, plant G day workers took greater
risks because they were more favourably oriented towards the bonus system than their night
counterparts. Task requirements were such that experience and ability, rather than effort, were
the important ingredients in bonus earning. Recognising this, the more experienced day workers
displayed a more favourable orientation to bonus earning than their night colleagues. A
relatively strong sense of safety values was present on both shifts, and these articulated into

auto-rewards and safer work performance only at night.

Underqualification presented itself in various forms and in varying degrees. It was most
common where high labour turnover cooexisted with demands that a worker perform a large
number or complex set of tasks. Formal training programmes were lir;kcd by interviewees to
reductions in the relation’s potential in some plants. Disorganisation because of breakdowns
proved to be particularly chronic in plant C on day shift, minimal in plants E and F and varied
between these extremes in the other plants. Routine was not a feature of the principal production
tasks in the plants with a semi-artisanal process type or in plant E, where a large variety of
products are made and the labour tumover rate is high. Elsewhere its weight in accident
production varied; it was not seen as having an importance close to that of other organisational

level relations. The organisational level dominated the production of accidents in all plants

researched. On night shift underqualification increased thus raising the weight of the
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organisational level in plants D and E. This occurred because, in the absence of active unions,
managements moved workers up the job hierarchy to cover for absentees, so that inadequately
qualified people were placed in jobs. Absenteeism was more common on the night shift, so that

the weight of underqualification on this shift increased.

In plants A, B and C auto-organisation took place through strategies such as the rotation of
routine tasks and the correction of disorganisation. The weight of organisational level relations

declined as a result although in plant B the decline was less pronounced than in plants A and C.

On night shift in plant F the organisational level’s weight increased since workers repaired
their own machines to counter inadequate maintenance, thus producing underqualification. It
was thought that task monotony combined with night work would produce more accidents, but

this could not be validated.

In plant G routine appeared to be higher on day shifts because the workers were more
accustomed to their tasks than their less senior night shift counterparts. In addition, the company
promotion structure placed the longer serving workers in the most skilled and heaviest jobs. An
articulation between the organisational and individual-member levels was thus produced which
resulted in numerous back injuries to the most skilled day shift workers; their younger night time

counterparts suffered less such injuries.

The individual-member level was important for accident production only in plant G where,

%
linked to the organisational level decision to allocate older workers to the most senior and heavy
jobs, it provoked a large number of back injuries. In other plants its importance rose slightly on

night shift but the rise was insufficient to produce observable effects on accident production.

The case studies, reported here in a highly simplified form, have shown the complexity of
the causal relations between the levels. The notion underlying the sociological theory of
industrial accidents, that accidents are to be seen as products of social relations and to be
prevented by changing these relations, was validated in these case studies. Specific changes in
accident rates were explained by specific transformations in social relations. Competing non-

sociological notions of cause and prevention were modelled statistically and seen not to exhibit
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the same explanatory power.

IMPLICATIONS FOR ERGONOMICS

In one of the pioneering studies of safety expenditure using cost-benefit analysis, Rinefort
(1977) suggested that "the most effective mix ... would seem to be a balanced approach which
combines both engineering and non-engineering and probably puts more emphasis upon the
non-engineering aspects.” One non-engineering approach that has shown its utility is a
sociological approach. For the disciplines that seek to promote industrial safety this implies that
all worker-equipment interactions be seen as mediated by social relations at the rewards,

command and organisational levels.

Without increasing costs to competitive sector firms, certain changes in social relations
have been shown to reduce accidents. This has two practical consequences, one methodological
and one theoretical. Ergonomics should focus greater intention on workplace investigation. This
idea is not new, having been advocated by the {Belgian krgonomist Faverge (1967) over twenty

years ago. What is new is the support of a sociological theory for this form of investigation.

Henceforth, ergonomists will be able to analyse accidents as being produced by social
relations. A practical consequence of such an analysis is that modifications to plant, equipment
and processes will be suggested only when their interaction with the work relations is
understood. Furthermore, the investigation of the appropriateness of prc;poscd technologies for
existing or hypothesised patterns of social relations will become a basic consideration in each
ergonomic intervention. The adoption of this new dimension to the discipline’s analysis should

enable the ergonomist’s intervention to acquire a new efficiency.
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APPENDIX

Variables measured on the seven plants

The variables measured on the seven plants are shown in Table Al. They are as follows.

Variable 1. Shift. 1 = Day, 2 = night.

Variable 2. Process Type: 1 = process type (a) (semi-artisanal) 2 = process type (b) (semi-
mechanised) 3 = process type (c) (continuous process)

Variable 3. Shift type. 1 = rotating, 2 = fixed.

Variable 4. Strike Rate: 1 = higher 2 = medium 3 = lower. Interview and (where
available) statistical data were used to arrive at the ranking. (It represents differences

between plants, and assumes identical treatment between shifts in the same plant).

Variable 5. Labour Turnover (1): 1 = higher 2 = lower, permits comparisons between shifts

and between plants.

Variable 6. Labour Turnover-(2): expressed in terms of the annual percentage of the

workforce. eg. 3 =30%
Variable 7. Span of Control (1): number of workers for each floor foreman.

Variable 8. Span of Control (2): number of workers for each foremgm or other member of

managerial staff normally located in the plant.

Variable 9. Number of Staff: the figure given is the number of workers, foremen and managers
employed.
Variable 10. Potential Cost of Accidents: 1 = high 2 = medium 3 = low, the measures are

relative between the plants.

Variable 11. Productivity: 1 = higher 2 = same 3 = lower, measures comparison between shifts in

the same plant.
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Variable 12. Age of Staff: 1 = higher 2 = same 3 = lower, values reflect the differences between

shifts in same plant.
Variable 13. Finanacial Incentives: 1= non-existant 2 = existant.

Variable 14. Control Style: 1 = compacted management 2 = traditional management 3 =

Induced management.

Variable 15. Physical Danger: 1 = least dangerous 2 = most dangerous. The seven plants are
ranked on the basis of a combination of observational and interview data. The overall

dangers of products, processes etc. are reflected in this measure.

Variable 16. Danger of Materials: 1 = least dangerous 2 = most dangerous. The principal

materials used are ranked.

Variable 17. Safety Devices: 1 = most safety devices 7 = least safety devices. The ranking is
based on an assessment as to the extent to which plant or machinery design keeps workers

"at a distance" from potential dangers.

Variable 19. Danger of Process: 1 = low 2 = high. a forced choice in which the relative dangers

of the main production process are recorded.

Variable 20. Government Inspection: 1 = above average 2 = average 3 = below average.

Interview data measuring the relative frequency of Department of Labour inspection.

Variable 21. Safety Officers: 1 = specialist 2 = non-specialist. All plants'are overseen by safety

officers of some type, these are distinguished by their function.

Variable 22. Safety Committees: 1 = safety committee exists and is judged (via interviews with
workers) effective 2 = safety committee exists and is judged ineffective 3 = safety

committee does not exist.

Variable 23. First Aid: 1 = above average 2 = average 3 = below average. A raung of

differential services between both shifts and plants.

Variable 24. Union and Safety: 1 = active 2 = average 3 = inactive. This index was

calculated on the basis of interview data on perceptions of union involvement in safety.

£

e e
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Variable 25. Qualifications: 1 = higher qualifications required to perform work adequately 2 =

lower qualification is required.

Variable 26. Training: 1 = formal training schemes exist 2 =formal training schemes don’t
exist.

Variable 27. Worker Control: 1 = high control 2 = low control. To what extent do workers

control their own work relations in terms of an orientation whereby they seek to reduce

accidents?

Variable 28. Workers and Incentives: 0 = not applicable 1 = incentives offered and workers
do not accept working dangerously to earn them 2 = incentives offered and workers
accept working dangerously to earn them, but their actions are held in check by employer
authority 3 = incentives are offered and workers act dangerously to earn them.

Variable 29. Rewards Level: 1 = lower 2 = higher, the values are relative between two shifts in
the same plant. The attributién is made on the assumption that each level will dominate
the functioning of work to a greater extent on one shift than on another.

Variable 30. Command level. As Variable 29.

Variable 31. Rewards level. As Variable 29.

Variable 32. Individual-Member level. As Variable 29.
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Table Al

Values of the variables for the seven plants

A A B -] [+ c D ] £ E F F G G
day night day night day night day naight day night day night day night

Shift: Day = 1

Night = 2 V.1 1 2 1 2 1 2 1 2 1 2 1 2 1 2
‘Process Type: V.2 .1 1 3 3 2 2 1 1 2 2 2 2 2 2
Shift Type: 1 = rotating .

2 @ fixed : V.3 1 1 1 1 1 1 1 1 1 1 2 2 2 2
“Strike Rate": V.4 ) ; 1 ' 1 3 k3 1 1 3 3 3 3 2 2 1 1
Labour Turrover(2): V.S 2 2 2 2 2 2 1 1 1 1 2 1 2 1
Labour Turnover(l): V-6 1 1 Sl 1 2 2 9 9 7 7 2 4 3 H
Span of Control(l):; V.7 18 16 17 1¢ 1 13 14 13 20 18 X313 18 29
Span of Control(2): V.8 6 16 9 14 s 13 s 13 s 18 8 13 12 29
N\mb?:' of staff: y. 9 42 33 a8 30 - 39 27 17 14 2s 19 44 28 78 60
Potential Cost of Accidants: V.10 1 1 1 1 2 2 1 1 2 2 3 3 2 2
Productivity: v.1ll 3 1 2 2 3 1 2 2 3 1 2 2 1 3
Age of Staff: vy 33 2 2 2 2 2 2 2 2 2 2 3 1 3 1
Financial Incentives: v 13. . 1 1 1 1 1 1 2 2 2 2 2 2 2 2
Conirol Style: vy 14 1 1 1 1 1 1 2 2 2 2 3 3 3 3
Physical Danger: V.15 7 7 2 2 4 4 6 [3 5 S 1 1 3 3
Danger of Materials: V.16 : 7 7 3 3 s s 6 s 4 3 1 1 2 2
Safety Devices: V.17 6 [ 1 b3 4 4 7 7 S S 2 2 3 3
Danger of Process: V.19 2 2 1 1 1 1 2 2 1 1 2 2 1 1
Government Inspection: V.20 3 3 3 3 3 3 1 1 1 1 2 2 2 2
Safety Officers: V.21 1 1 1 1 1 1 2 2 2 2 2 2 2 2
Safety Committees: V.22 3 3 11 11 33 3 3 2 2 2 2
First Aid: v.23 2 1 2 1 2 1 1 3 1 3 1 2 1 2
Unilon and saferwy: V.24 _ b b3 2 2 1 1 3 3 3 3 1 1 1 1
Qualifications: .V.25 1 1 2 2 2 2 1 1 2 2 2 2 L 1
Training: V.26 2 2 2 2 2 2 1 1 2 2 2 2 1 1
$oc:sl Derivatives
Worker Control: V.27 2 1 2 b3 2 1 2 2 2 2 1 2 N 1
Workers+Incentives: V.28 o [V 0 0 [} 0 2 3 2 k] 1 3 3 1
Social Relation+I-M
Organisational level: V.2 2 1 2 1 2 1 1 2 1 2 1 2 2 1
Command level: Vv.3C 2 1 2 1 2 1 2 1 2 1 2 1 2 1
RFewards level: V.31 2 1 2 1 2 1 1 2 1 2 1 2 N i
Individual-Member lcvel: V.32 1 N 1. 2 1 2 1 2 1 2 1 z 2 1
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e the treatment of 1ndustriial accidents and that existing from the plants researched. Zome weliczilans  of  ths

ztens of analysis are in crisis are revarse zides of analysis for ergonomics are drawn in a concluzion.
the same coin. The uwnmidjersality of such notions is

- 1llustrated 1n safety engdl neering Lkletz, 198605, i SECTION 1
QQMJ/ psychology sligalesworth, 1978, Sass and Crook, 13810, M/ﬁﬁ A SOCIOLOGICAL THEORY OF IMDUSTRINL WCCIDEWTS
b industrial medecine ¢ and government interwvention qi_ﬁg,,—— N
| ,17)"). take just four areas. i
Ht a  general lewel | demands for the setting of
government standards and cost benefit analysis provide
new challerges both 1n tgrms of ergonomic’s  performance
and definmition of the dizicipline’s ethical poszition wis
a w1z those who its work directly affects— workers. The
dizcipline has not been immune to the i1dea 1that major
theoretical adwance=s are jneeded: in both Britain and

i

RODUCT TOH : '

fhere axist three lewels of social relations of
WO rewards, commaznd and organisation. R gacial
relation is the wmannner 1n which the relaticnsiar
betwesn pecpie and thelr work is manzaed. In acdilicn.
accidentz are produced non—socially  at what we =hall

L call the individual-member lewel.

Since this article is not written for a specialisi

sociological awdience [ will not 9o into details or  the

‘,___ﬁgan;ﬁ—i% is sugzesied that a “crossroads” has  been : - thecretical construction. this is done  eisewhere.
. ; == 53 4 Singlet {1922 g ; et - = =
7, reached C) (de keysar, 1%384), and Singleton ¢ 2 gues ¥ COWWER, farthcomina? how each of these lewvels 1z
?Aﬂqulébb =CLl Rarnsasnto) | seeyitih@yine cess byl atendigigradi caluiiney ’ i constructed. It is important to note that each lewel of
thinking.” - sacial relations obeys the same internal dunami c:

Lacalised attempts to formulate new thinking exist. emplovers and employees are engaged in  conflict  for

Because of his reseurch on technology  transfer Wisner b control of the lewel. Throwgh this conflict and its

L1331, 19383) finds himself obliged to move cutszide of a resolutian the firm produces ooods and Servlces.

traditional French ergonamice perspectives to aduvoacate a
new arex of mu]tijdisciplinarg study called
anthropotechnology. On the basizs of an amalysis “of
failures in high technclogy systems FPerrow, a  Horth
american sociologist, sugoests {I983) that human factors
en3dinezring turn itz attgntions to a ranae of features,
and eszpecially social anes, that influence wark
parfoarmance., These efforts appear as forebeurers of what
wmay, ong day, became a wHlor force for renewxl in the
discipline~ 1ts intedration of a seciological
perspactive. Such an intdgration libks, 1n turn, to what
Edaxr Morin (> ha=s seen as one of the major theoretical
challenges of our age- the establistment of linkages
between the hitherto separated natural %and social
f sciences.
3 Industrial accidents zxre produced by scocial relations i
of work. This hypothesis underlies any sccidlogical,

Undezirable resultis, such as accidents or abseesniesisn.
are produced bty complex articulatiaons, each reguirinz
itz cn set of theoarisations, of the same relations.
(The thgory bwilt here iz a specifically applied war=zion
of a much more ambitiows theory, the production of
undesirable effects of the functiconing of social
relations— it i1s currently teina applied in two other
areas: medical failure and educational dropouts.? RU the
interior of each level employers or warkers mag.
intervens toe limit the undesirable effects of the
functiconing of that or othzr levelz.,

The 1tewels are interrelated, a change in one might
produce changes in the functioning ., of ancther with
consequent effaects for producticon, abzentazeizn.
accidents e=tc. Rt each levs]l auestion= relating to  ilhe
knowledas of JdJangers, orientations, towards actina with
these, collective power to resist Jdanaer and  wark

refiaction on the production of accidents. It is performance are raised, albeit in Jdistinct forms.
radically different to tHose hypotheses that =serve as Employers try to ensure performance through resorting to
bases of nearly all mjdern =zafety practices— which : diverse stratesilez uhich include offering of i1ncentivas.
reduce accident causesl ko unsafe acts =znd unsafe { use of power and contrel cowver the producticon and

conditions. B sociclogicxl theary of accidents has  two

"momwents", in the first the-workplace c¢an be seen as

made up of a feries of “giyens"- materials, machines,

proces product markets, a labour force etc. that are

formed ba the working | through of social  relations

external to the orkplace. Thesz can be changed only by

alterations 1n thoze relations that produce them, or by

introducing difrerent =2t of "givens" inte the

workplace. In a second moment, within the workplace, L
these "givens) are assembled and managed 1n a process i
that produces goods. servicés and industrial accidents.

It is this secand moment {that we shall discuss. 5

diztribution of knowledae. Workers raspond tavourably lo
zome strategies and, at the same time, may develor thear
own strategies in an attempt to control  the Job. UWhen
action ziming to tncrease induztrial safety 15 endacsed
in by management 1t can be referred to a=s  emploger
satety management, when exercised [P warkers as
aute~cantral. Depending on the - lewel at which 1t 1=
exercised 1t ‘can alszo be called autc—orgamzation,
avnto—command or awto-organisaticon and emploger safety
management obeys the same system.

At the rewards level woark is produced through the
manipulation of payments, whether monetary or sumbdolic,
in return for work affort, whether through an

This article is Wdivided into three =sections.
Firstly it braings together & few elements of a sociology

appmpuz



INLenElrication OF WOrK weg9. throush plece payments) or i The X commandililave ] g s Zrnot tishe e in d thel i faty
through 1t= extension veg. the affering of overtimed. 3._ 19 teratureiashavinola i impontan t RS htATin S accident q_

Ht the command level work is produced throush the producticn. What can be referred ta e wor karoup

OEA] St finisTy mal] befdoVer tifand iicscis tadel vooh | dizintegration has been seen in a Gé&rman study to  be

avnthoritarianism? or cowvert and accepted (=29, in cases re; onsible for Ho% of aciidents Hhedrhice it tntluor s

mbEre ri xre accepted as a normal part of work». This ; 'N;pléh B ol 15:7 and 5% of {tatal cons{ru';ion

functianing to the benefit of employers is  only ;cztdents in ’a P;;isia; saéple. 1M:qn1em<ki. i;?F).

2dbyl the absgnc? er col{ectzue gerign cgpab%e Clearly greater workarous :ntearatich. whether sponsored

1nctheyencloyergsluse 97 ??uer, th? baSIS._Uf f ty emplcyers or workers, could be expacled to result an

r encajor ) uetk group'xntegratxun. a reducticn of the asscocirated accidefits., The acceplance

pisrlcnsainl=Atio sl Le el Awgrk b ereduced “h’ of danger as a naturzal part of the tisk 1= =een 1n sanme

throwoh enployer control owver the division of Vlabour. A T e v G P T en L eVl 1 Tie ra turannas Wl o rob ] eVl LoWiste

Ttis translates inte tlask, structure, relationzhips * ‘}Wguarcoiue v, and hac been identifiedjas a factor in  the

betuwsen tasks, task demands, the knowledge 1the werkers 'brodn‘ 1an ;f accidents by =zociologists (Hopkins 1334,

haoe of these und their capacity to react independant of ¥ Tards and Scullaion, ;932): In the \b;ence aof L;rkgréup

the inriuence Of social relations =t ather levels. _14r71f%ilegratlon, frequently formmlised ad union power, the

The 1rividual-member lewvel s '‘made up of  that wmﬁﬂ i employer resort to aviharitarianism $sn be taciiitated.

Frri af the worker that as not  organised,  commanded, ; ! The inefrectivenesz of union resultzlin accidents on the

cewarded, 1t 1s made up oFf the autonomy that remains  to /W"J Eritish HMorth Ses il tields in] Carson’s 11982

tha workers afler the warking throush of the sucial lef/ Judgement. Sfbsequent to the dismisshl of an  avtcmcobile

- at = 0 L, = s s - - . s =
=S S Sn=lat o HChiat gl s cubw:tted factory s shop stewardzs Turner et all (19€7% reportaed an

Industriall sceidentistliterstune increase in accidgnts. In Britizh codl mines Hill and
p n.“z ria i:;k:ai;c]caxcalig Trist 219555 tentatively attirituted the reduction of
N . o1 Cot ; =
A B nt - accidents on night shift to there bejng less "authority”
. = s shif¥ . t = ¥ = i
ihe rewvards level s sesn in  the literature as = ?" :?1:°fhlf}uig;<fﬁ‘_?j terns develiped here, to a rise i
srodncing acoidents throwah financial  incentives, long negmeiodesyan Logcomns ivd ses .
working hours.symbolic  rewards, 1ncapacity of rFoorly il { N i 2 5
rourisned warkers to perform tashs in safetu. Mo ane of sacial relations at the craanisajional level produce
Y l-g'--t—‘c mexcis ting” by itselt necessarily causes the majority of work asccidents 1n 4dvanced indusztrial
hy ﬁb: rt: Ur_d e?f;ctc mary be d;fferentlaEEd by =ector & nations.  The monctory and boredon asscciated with
accidents, an £ ha = = e = e . : ~ i
cr faclory. Une Canadian study showed, for example, no routine work has besn sean as respon-x?l? for accident |
link batwsen finuncial incentives and accidents «Mason, producticon (Caillard, 1976. Raymond, |19525. Job rotaticn ;
Lo = ey SR e, . i v and erlargement are =trategies adopted, formally or ¥
1457 - m result that appsars an share contradiction : P =1 K = 3 F f
with o tnal proaduced 1n a Swedizh mines and loamina. where infarmally, to reduce the we gh? of routine.,
2 , R -c:i:‘rr CRUEE raR2Ing From SO te 9E% Increasingly disorganization appearsituilt 1nts the more i
=00 ER e Al 1 T3 ol (AN == S Al s
r:{:- ’:T_’fé :ubqe:uant to the mbelition of financial complex industrial and wark processesd, 1t can be scen zs '
were 1-~ ale t?:*;|u>—lq°l Hazards Bulletin 1977 - at the origin of the Three tile Islidnd <Perrcw, 1984,
|~ DRI F=d ., 3 [l e L) - - = - ] - = - r
lnhen"‘ef ) '7_"'_ T E _ o 2l : and the Challenger accidents JRogars, 19260, i he
ihis dirferenca is wore apparent than real =ince, for : ; : o ki 8
1 i Lo be effective, pecple must be oriented to traditional notion of “good housekeering e rpressaes  an £
e 2w Lo b = !
" TJflk:- 10 ?'jn t hets ’ for  them to produce  more ] 1dea of the absence of ane form of Jisorganisaticn  and B
e fo_?r_ .:‘ te S o A st pe takenhic earn - that of “rouwtine maintenance” emflcdies an  emplover
Tnd?; '1? ascetgﬁ.dr?eddlot be- ;1nanclal it can be : i strategy to awvcid the delays and danjers that i1szue frow g
=i BaS ‘;h iy lizﬁie Fr'xlx h. 127@ 3 ;t this =ame ancther. Discrganisation may produceldemands on  workers }
n - MiHAE 577, ” ch. 137@ 5. = = !
T!J?TliF ;9~JT7; -alftiﬁnﬁof ;;}end;d wark, people work to Perfpnmacortegtluerytasisanton il thas i
;u'=__“f;;': {15 ::rz ar wor; et LI st inadequately trained. Hon—usual taskd occcupying S of 4
At an ;S ;° ault r: o ;n St at Hoﬁewer worktime were found by Trautes C1967) to be respanszible f
caFzoities and, as a3 resulil. have s =k S 3 A%k 4 ac e a1 =
jot deaands diftfer betuwesn sectors  and  workerz  have y=i7 t? i @ Tha arc1dentsf In L] difrerent veln
& L ey P lea O a ] las v e L BRI ey e 1 d o ety underqualification’s role in ordinary work settings has
qxrr=ren1“h37=cr S 1cu£=ted t;'t .an 1ncreaze 1; the been examined: accident wvictims wijre rournd o have
Tl s LY v 2} £ o - = = "
°'1;“"g dzlbt;‘.;r;d r-u: e W n a. 208% rise in : considerakly less experience than noj-victims working at
WOrKlfi 9 o ¥ (] =4 = . - = A jad = -
accidents in the metajworking sectdr whereas in the 1 matsheddt?=ts §T°”ellce;t ?;: b19f:2-019 kE:?T;Sh 12;339
conztruction and cloathing sectors he discovered no link. E;?_:fi I?t“mi anzresu tHag frs‘l tt?c : T d' b r;
H predamipantly muslin groue af construction workers 1n iisd. 1 teraturesravle, reporte e sola re-earh |
gt A . : . e to support the claim that traiming rdduces accidents. ws H
France vware fougnd, during  the pericd of the Ruamadan : i
fazt. to eeperience a rize of abowl  48%  in  Lheir an enmployer orgamsaticnal lewz] [sarediw manhagement
A ; rt riv< '~6;=nd and Laursnt, 1960 Clearly a Strategy training has been frequajgtly  attributed an
acaidani at S el - == - = . = -

impariant role 1n accident preventiod cQuirat and Mouen,

monzozmemnsnt stiratesy to chanae work =scheduling during ] ¥ 3 i -

Ramadat ta talelac-ount or such reduced capacities would vﬁ%o e v0ﬁ5151?"t_ulth this No:}? PG r1 dan studies report

e norale taoylaw in raducing sccidents. Durina Werld reductions in GCCIGENLS_bU SE% in thqg chemicals and P"lk 4 {

ltzr 3 refearch {houed. to cite a spectacular  axample, and paper 1ndustrie: Collisson, 1fed. Us  Bureae  of i
4

Y T -
LOmt o oan 1nuleas 1 Lhe work wesk from w@ ta T2 hours Labour Statistices, 1971,

3 HIEGT e ot o tuge and e i T s in f . :

I N '?'“ e ‘?’ a el s i The 1ndzuidual-memnber level throuwgh accident
accrowents v Lercdon. {9lzs. Gther resesasrch link o :

a o fowdidharna  hours  to declinpes  an accident praoneness, individual A=, ditferentinted
PediCLiTRS 1 Sl g e AU & 3 = : A= ' 4
-n':ktl e ﬂ‘ i individual cognitive capacities and qther such factors
Fales. . - e wd - - E - =
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Freguction. rrom the popnt orf wiew of a sociclegical

theorisation it 1s higl
rezponsttle for s =si1g9m

iy unlikely that this be saingly
ricant proportion of accidents.

HYPUTHE S TS FURMULATION

The eresentation
farmulatian of certzin

wp until npow leads - to the
fiypathazes, First the managemant

of a level through cerfain =sacial relastions will be

az=ociated with the pr
level. Thiz i1s the key
soci1ologrcal approach.
article are derivatble t

hducticon of accidentz at  that
fupothesis that underlies the
Hypotheses to be tested in  this
o the previous discussien. A

reduction in the dominzfticon of a given level will be

asscciated with a redu
An increase in the wei

ticn in accidents at that lewvel.
ht of a level will be asscciated

with a rize 1n accidentg at that lewvel.
The resort o siyategies, whether emploder or

employee promoted, that
relaticns at whatever |

reduce the weight of sacial
Lbuels will be associated with

reduced accident produciicn at those levels.

These hypotheses arg general and it has already been

noted that relatively

levels. It is possible,
define individual accid
relations at vhatever 1

celex integactions exist betueen
through appropriate researvch, to
tnts as being produced by  social
evel.

We can derive two htpotheses for testing. These will
1

be tested against
perspectives to see if
observed drops in accid

ypotheses drawun from other
they have wtility for explaining
Ent rates tut, before discussing

the rather complex hypcftheszes in detail, let us examine

questicons of study desa

MET

The recsearch is b
the use of mixed methcd
of the workplace X
ainterviews with =taff
records. Such an approza
classical one for the =
of accidents, a rare or

Bn and method.

SECTION 2
HOD AND DESIGH .

sased on a case study approach and
=— semi-participant observation
hich includes semi~structured
and the: analuysis of company
ch to the study of work is a
rcial sciences and, for the study
Faverge, 1367. le Plat, 1978).

Data gathered by one method is checked againszt that

gathered by another to
esplamations (Denzin, |

From the peint of
study be tightly contr
testing of various comp
intluence of uwncontiro
notoriously difficult t
studies.

In function of
rezearch toock place
Shittuwork was chosen
semi—experimental form
1rvalues  rotating  =chi
materials stay the sz
contraol any observed ch
necessarily, to be expl

‘exclude reference to th

shift schedules machine
for. The literature on
results and no intrinsi
shifts and accidents (5

Ensure the production of wvalid
YA . >

view of design it is hest that a
plled, =ince this permits the
=4ing explanations free from the
1led factors. It is howvever
& contrel social science  field

the, abcocvwe design consideration
in  shiftwork sewven factories.
because it constitutes a
of work in which, when 1t
zdule=s, woarkers, machines and
we + between shifts. Given this
anges in acrcident rates have,
;in#d in terms of factors that
e items contralled for. In. fixed
5 and materials are contreolled
thift work rewveals contradictory
link between night and day
ith, 1979>., Five of the plants

1

Chagan were subasct to rotating SraTts
=hifts.

These plants were also chozen ta be

of the rewards lewel te antenzivy  win k
exhibited ztrong collective oraarization at the
level, 2 Traditicrnal wanasement, 1n  which

managed via incentive systems at the revards | level
workers were not collectively organised at

level, (3» Induced management, in which
¥ managed via incentives at the rewards lewvel and

representatioe
pent  stuless
froum

of certain technoloaical types and  sarnade

fechnalogically the dominant production =ustem run

var =emi—artiganal, through (b semi-mechanidzed. o

contimious Frocess production Llourazifz,

"Managemenl styles" ware of thres lupes: iy Lompacied
[] management, in which emplowzrs di1d not resort to the vne

Fnd WOt bers
comna nd
enplovers

he command
employers
workers

were strongly organised at the command level.|

|
i Table | locates the plants and their variations ain

accident rates. Cinsert Table 1]

frel

\ s TRBLE 1 |
' Technological Type ]
SEMI-~ 1 SEMI- COHT IHUCUS
\ ARTISANAL MECHAMISED PROCEESS
) compacted PLAKT A PLANT C PLAHT ]
management day= day= day=
night= _ niaht= night=

traditional
managemeant PLANT D PLAHT E

day= day=

night= night=

PLANT F
day=

induced
Ry management

night= \

PLAMT G
day=

i‘llght'-:

A
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STHTISTICALLY TESTIMG FOR EXPLANATORY POWER:
CONUEHTIONRL aMD SCCIOLOGEICAL EXPLAHATIONS EXAMINED.
STATISTICHLLY TESTING FUR EWPLANMATORY POWER:
CONUEHTIONAL @HD SOCIOLOGICAL EXPLANRTIONS EXAMINED.

W coorelation matrisx. conzisting of each possible

gpair of the 33 warizbles listéd was tuilt. (see table 21

[insert table 2 ALRIAN -note wvariable 13 ha= been
exciuded and in plant b on night.shift w32 = 113

The examination of relatiasnships tetween Taclors
n as freguency of acvarrmnent inspectians, presence of

Sud

satets .. affects of difrerent spans of cantral
cun be esamined. Some of the wariables developed merit
detailed explanation.

EHERIAN- put the wariable
descriptions where, here or in an appendix?]

AY
Cartain have heen built especially for the testing
af the two socioloaical hwpotheses relating ta accident
snitian. lhey reflect the notaon expressed in the
theor: that that complax articulations exist between the
varicus tevels of social relaticns.

gvidence accumulated from the case studies
indicates a confirmation of the typothesis relating to
anto-cantral of all levels by workers. The key factor
asz=aciated with declines 1nm accident rates appears to be
aute-command, where 1t ex1sts accident rates are reduced
1t articnlatez into the reduction of the weight
cihar lewsls of sccial  relations. Empiriczlly,
cantrol  Pasz  been  found  to be exercised viz
auto-command which articulates  into ather lewels in
those z1tuations where the weight of emploder pouwer at
the conmand level 1g  reduced.  Flant F  daw workers
exercize auwlo-rewards. and dao s without exercising
anto— command and this is assccirated pith a reduction in
their accident rates~ these different sitwations are
assredatad  uwnder  an esoecrally dqueloped variable:
anto—cantral. B simele rise 1n auto—tontral does not, a
praiari, lower accidents, 1t i= thecretically poassible
that 1t bhe assaciated with & counteryziling increase in
the weight of certain sccial relatiofs.

The hypothesis can be partialls translated 1n  the
fellowing form: in a aiven plant if the weight of the
cammand lavel decreaszes, the test pradictor of what will
HASPEN at all other lanels rather than the
1 tondual-enber 1 » 12 awta-contral (w2Fs, it ths
L= hianh w1e. the wariable has oz value of cones» and is
as c1ated with an ouarall decyease 10 the weiaht of the
Wity and the oarganisaticrnal levals w023, a
decreaze in mccident rates will be egroduced. B wariable
£1{ has baen buillt  to mllow  this hapothesis  to be

Dbeca

[0 g

in thz —tudiez what can be sociologically

gerned as emplauer zutetly munaqem=nt 1e

indistinanizhable from emploger comtand lewel coantral
P

(thus 3@ serves to measure it when is value is equal
to twod. When this is high, it canl be hypcthesised.
domination at either the organisational and-sor the
rewards levels will lessen and thigE will produce a
decline in accident rates. Locking at Table 2 the
evidence does not paint to @  cornfirmation of this
tupothesis in plants other than F, D and E. This could
lead to a preliminary  interpretation that satety
manugement, in its sociological sense, does not have any
general effect on the reduction qf accident rates.
However, such a judgement is precipitated.

Empirically the studies revealed =a camplex link
between the absence of emploger command level safety
management and the ahsence of auto~cantrol., In the cases
mhere these twe coincide a  rise| in accidentz was
abserved, this obzerwvation allowsg the typothesis
relating ta employer safety management to te reexamined.
In a simple form: whare workers are unwilling or unable
to exercise auwto-contral, 1t can  be hupothesised that
managerial satety management at the C%mmand level plays’
an effective rale 1n accident reducticon.

in a given plant, if emploger confrol at the command
level (u3IB) decreases, tre best predijctor of what will
happen at all othey levels (except the i1ndividual-member
lewel? is avto—contral ww27)>, if thid is low ci1e. has =a
walue of twoey then the welght of dither the rewards
(w3l andsor organisaticnal lewels (329) increases. if
the cverall weiaght of hoth.levels riges (and does o to
a greater extent than the decline prgduced 1n the weight
of the command level’, the =accidént rate rises. A
variable, BITZ, has bean generste to allaouw this
typothesis to be tested.

In calculating the coorelations hetween the
independent wariables zeveral groupshof wvariables were
shown to be perfectly coorelzted with each other. This
implies that data cannot distinggish betuween their
effects on accident rates. These are|vl and o3&, V13,
vzZl,and V26, wzZ9 and L31.

The most important result < for gFubsequent modeling?
that this revealed is that the 4 wuhkriables <(v2, w15,

wig, Vi72 are wery highly coorelatediwith one another.

The latter three are diverse subjective measures of the
ptysical dangers of the workplace, tpese alsa coorelate
with process type ww2). This latter foorelation could be
a simple reflection ¢f the nature jof the restricted
wniverse of factories using nightwork in Hew Zealand.
where process type B firms with low hccident rates and
process type C firms with high accidgnt rates may not
resart to miahtuwark, or to zampling fdifficulties. Fiwve
further variables 25, wé, wi3, o4, wI@y are also
highly coorelated with one anather these capture a
cthance coarelation of the frequehcy of government
inspectionsz with a series of what appear to be
canse—-effect relations batween wanagirial control style,
incentives, and labowr turncouver.

MODELIHG THE OATRA
A simple protability  model, rEauiring canly  Torm
paramelers is fitted to the entire sgt of accident data.

[ abRIAM, I =hall eliminate all the | stuff in  the old
paurer, and let gou tell about the mo

The modelirms process 15 summarispd i1n table 3.
Linsert Table 3
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THELE 3

DEGREES OF % of DEUIAHCE
MODEL . LEVIHNCE FREEDOM EXPLHIMED © RN2D
1. 11l plantz same 38,44 13 &)
2. wle 225 1z B
3. wl€ + BTZ 115590 11 ksl
4, wle + BET2 + £T1 S.862 19 25
S. wle + BT2 + o3 S.52 1a =5

todels 4 and 5 are fhe preferred models, the data
do not allow one to be pleferred over the other. From a
theoretical point of viey Model 4 i= more consistent
with the twypotheses, and jfor this reason we will treat
1t 1n some detail. This greference of models is obtailned
ty an cwverall x2 goodrdss—-of-fit test based o the
desiance, and by un anzlygsiz of residualzs. The wmodel
predictions are contained in Table 4, in this table norne
of the differences betwedr actual and predicted data are
significant.

{ins¢rt Table 43.

THBLE <
ACTUWAL NO. NO. PREDICTED BY

FLANT OF AHCCIDEMTS MODEL 4 MODEL S
Hn day z1 Z 19
N night 14 11 12
B day 10 18 A 10
B niaht é S 1
L day i@ 11 11
C might 4 1 =) v
O day 3 i z 2
U night 4 4 3 Q
E dax 2 4 S
E night 3 & S
F day 9 =] ]
F night 14 12 - 13
G day 19 17 i 13
G night 3 1 g ?

Cancretely lModel 4 [|means: hd

%12 that idincreasingl vié by 1 increazes p (the

protability of an acciderdt) by a factoer of 1;23, ie.

by atout 234 {
v1i» 1ncreazing BTy B4 1 <ie. going from a situation
where BTi= 8 to one whearg BT= 1) reduces p by = factor
of @ =@.e8, i1e, by about Hax
< +1112 1ncreasing BTZ by.l increases p ty a factor of
208 = 2.11, ie 1t more ithan doubles p.
i

A i :

In a plant subject to a given level of risk
effective accident prevertion is produced by workers who
exercise avto—control at fall levels and by wmanagement

which, 1n the absence | of a worker orientations
favourable to auto-contrdi, engages in safety management
as defined sociologicall: i

THE CRSE STUDIES:
a qualitative treatment

Between plants run}xnder the same management style
or using technologies of sdmilar levels considerable
variations can be found. Some of these are anantified in

e s —

1

table 2z and these and cothers have heen explal
detall elseauhere (lawwyer, 19210, Mere o brief|
zimilarities and dafferences will L= awean.

ed in more
R R W TP

i

|
1

In nome of the plants researchad waz tPe CCinmia g
level responzible for the pioduction of the mpicrity o7
accidents., Authoritarianism 2laved an importiatt role in
the traditional management  stale. in the! unionlced
rlantsz 1t w uwzed occa=siunalliu, and notately in

breakdown =i1tuationzs 1n glants wvitnout ancantipe =4 =3
where 1t forced a prouet retuarn ot Froduuction.
Management power functioned, almost univerzally. to
reduce warker autoncems ta act i functian of

orientaticons develcred in reaction to the rejurds arnd
organisation levels. In some plants, particularly those
sutiect to traditicnal management, dangers had ! come to
be accepted as normal, this directly groduced diversze
accidents such &= cuts and burns. Warbarous
disintegration, although seen as a potentizl =oaurce of
danger in all except plant F, did not Jdirectly eroduce
accidents in all.

In plants A, B and C. 1n spite of the Jdifferent
technologles used, the drop in accident rates obzerved
at night was wniversally explainad as being a result of
the reducticn in employer command gresswure. From a
soc1clagical  wviewpoint =such a reduction does not
necessarily lead to = decline in accidents, it must  pe
accompanied bty appropriate changes in social relatians.
In these plante workers vere both "safety consciouz" and
well organised in defense of their interests. Wt night.
they resort ta auto-command. this resulted in’ Ela
increage in their refusal to work in s1twations detirned
az dangercus and a decline in emplouer resort to
anthoritarianism, More importantly 1t articulated inic
othar levels.

Ht the rewards level extended work repressnted a
potential problem in all plant=, Howewer, Jrfrerent
employer policies resulted in differentiated pcientasd
effects of this relaticn. In the threge plants with =
compacted management style, wnion pressures had lead tao
manaxgerial decisions to replace absent workers tva
placing other workers on a double shitt. In the gplants
subject to traditional management the absence of strona
wnicns permitted short staffing ta be used to  bridge
thoge 2aps  produced by  absentess.  In the remzining
rlants emplcyers were able oo resort to stratesaes
unavailable elsevwhere, they reacted to union demands for
adequate staffing mainly by shutting dovn 1ndividual
machines, R priori, extended work would appear to te
have the greatest impartance in plants: subject to
compacted wmanagement,

COn night shift workers.in plants A, B and C. taking
advantage of the reduction in emplouer coanmand power
rescrted to aunto-rewards: owverly tired workers beaina
spelled informally by colleagues, such a practice Leina
prohibited by management on day shift.

Financial incentive systems were used 1n four
rlants. In rotating shift plants D and E workers were
highly mativated by the incentives and 1ntar-shift
competiticons, to reduce the negative efrects of their
actions employers resorted to conmand level satety
management on day =hift.

In these two plants under less night-time ewmployer
command pressure workers could be seen and acknosledsed
raking, different to their counterpartis subiect to




.-g

ccmpacted  mranagement, greater risks to increase
production levels. Workers” natural tirednzss on  night
sh1tts coupled with the inexistence of ang system,
foarmal or infarmal, to spell owverly tired warkers also
coantributed to increase risk on this =hift.

Flants ? and G, subjected to the =ame munadement
style., show contradictory patierns of accidants between
emitis. This is intimately linked to characteristics of

Ti.ed afts— differentiated =tat? dJdisplaus ditterent
erientatlons  and capacities when confronted with
=imiliar  changes 1n wmanalerial contral of social

ralstions. .

Eiant F exhibits a pattern that fits inte the
cepeentions nlready discussed. In spate af a ganerally
fisyn lewsl of safetw conzciousness, rmaght shift  workers.
) absence ot emplower  command  pouwer, and 10
~n ofF their worientzticonz to 2arn financial
suez, taka risks. Day zhift workers are on average
and, hzwing alreads achieved a certain degres ofF
rirnancial security, consistent with Lindstrom and
Sanastrom—Fizks’ results (1976, were-— independently of
the 1ncroased manpaderial, control  on this shift- less
faeurably ariented te earn  them than their Jyounger
n1ant cal lezgues. Uther rewards lewsl relations vere not
ceen Lo owary betwesn shitt

Flant B day warkers took. 1n spite of greater
rial command level presence, areater risks because
avourably oriented towards the borus system Lthan

i rnight Leunte}parts. Tashk reguirements were such
that experience and zbilitye, rather than etfort, wers
the inpartant 1ngr&dilants in banus earning, recognising
s the more edperilenced dag woirkars displauad a more
ravcuraple arientaticon to borws earning than their night
calleaguas. A ralativeln strong sanse of safety walues
i evezent on boath shirts, and these articulated inta
snto-rewards and sarer work performance only at night.

Underanalification presented itself an warious
and in warying degrees. Where high labour turnover
sted with demands that a worker perform a  large
ar complex set of  tasks 1ty was most  common.
Sermal tratring groarapwes were linked g interviewees
te  reductions . in the relation’ potential in some
plants. Disoraansation bacauss of bpealkdowns proved to
b= particularly chramic in plant C on day shift, minimal
it plants E and F and waried petuwsenithese extremas 1n
e wiher plants. Helther elants wath & semi—artisanal
tups, nor plant £ —whzre the  large wariety of
= made and the high labour tudnover rate reduced
itz poszible action— was routinz cammon te princiele
production  tasks. Elgewhere its eight in accident
rroduecticon wvariled. never reaxching that of other
argantsatianal level relations. The drganizational level
detanstad the production of accidents 1n all  plants
Vet ched.
U omiabt gshift underqualificaticn  incressaed  thus
Fa1z3 03 Lha vwaaght of the argarizatianel lewsl din Fplants
L vl E.  mugsenteceirsm  waz  higher on night  zharis,

-

VoofeactimntE. 1n Ltes  abioance of aclive  unons.
crhor T oup toe doh haerarchy o cower  tor  absentoos,
o Vet t iy anzdeanately gquatifled people were placed

1n L.t o aEnteersn was ture Comnon an the night shifi,
Por thae reasen Uhe vetsnl of upderqualification on Lthag
chil1tt inCreased.

In plants A, - & and -  auto-aorganisation, -~ through

sSitrategles Such S The rolation of roftaine tasks and the
correction of discorganisation, took place. The weight of
organisational level relations declinkd in  function of
this although in plant B the decline bas less proncounced
than elsevhere.

Un night shift in plant F the orggnisational level’s
weight i1ncreased =since workers repaired their oun
wachines ta counter inadequate |waintenance thu=s
producing underaqualificatian. It was jthought that task
monotony combined with night work prihduced a specifac
type of routine work and accidents, bt this notion was
wnable to be walidated.

In glant 5 routine appeared to | increase on  days
because the woarkers are more accustomed to  their tasks
than their less senior night timel counterparis. In
addition, the comparny promoticn strpcture placed the
langer serwing uarkers i1n the most skilled and heavies
Job., An articelation between the orgamisaticnal and
individual-member levels was thus) praduced whichoe
resuwlted 1n numarous back injuries takthe most  sSkilled

day =hitt workers, their gounder nighit time counlerrparts
suffered less =uch 1njuries.

The individuaP-mnember level cnly demonstrated
importance tor accident production inlplant G where- as
we have just seen, linked to the orZanisational level
decizion to allocate clder-workerz ta; the most senmior
and heawvy jobh, 1t grovoked w larg: rnumber of back
injuries. In dther plants 1ts importance was generally
seen to rise =slightly on might shift however, the rise
was 1nsufficient to eroduce obs=eriiable effects on
accident production.

Ihe studies, here reported ini a simplified form,
have highlighted the come et ty ar the cauwsal
interrelaticns betwesn the levels, The notion wunderiying
the sociolagical theory of 1ndustrial accidents. that
accidents are to be seen as products L¢f social relations
and toc be precentes vy chznzing  heze relaliinE,  WasS
validated in thzse caze =studies. Sp=cific chanses 1n

accident rates were explained by specific
transformaticons in social reldtions. Competing
non—sociological notions of cause and prevention ware
itasted for =statistically and see not to exhibit

explanatary wtaility.
Such results should prowide as a strong stimulus
to  further research and development not only in

sociclogy tut in all disciplines thgt aim to prevent
accidents.

HMPLICATIONS FOR ERGONROMICS

Rinefort (1977) suggested, in ong of the pioneering
studies of safety expenditure using the tocls of cost-
benefit analysis, that "the most effgctive mix ... would
sg¢em to be a  balanced approach which combines  both
engineering and non— engineering and [probzbly puts more
emphasis wwron the non— enginzering Azpectz."  Une  nons-
enaineering approach that hae shoun fi1ts utility 1= a
soc1clagical approach. Far the disciglines that seek ta
promoste industrial safety this dimplig= that all worker-
equipment 1nteractions be seen as  pediriated by social
relations at t
leuvals.

rewvards, coamwand {and orgamsaticnal

Withouwt increasing costs to competitive sector fairms
cart=in rhmnass din coeinl relations ey hesr ERVIL RS ]




reduce ccrdents. T actical cansequences, one r . ;
methcolegical  the dther theoretical .can be drawn. 13 F LA R
Ergancmics should focys greater intention on workplace !
inuestigation, This idea 15, of course, not new having
bien adwocated by the [Belgian ergonomist Faverge w197
corer tuenty years azoed What 1 new 15 the thearetical
cuppart now prowided fur  this  form o of inveztigation.

Henceforth ergoncfists will be abkle to analyse : ' 1 ot
accidentz az teing droduced bty social  relations. A i
practical conzequencd of =uch an analysis 1= that ' . . &
modi fications te planf, eauipment and processes will be
suggested only when heir interaction with the work
‘- relations is understogd. Furthermore, the investigation | : }; P
of the appropriateneds of propased techrnologies for ki ’i’
existing or hypothesijed patterns of social relations &
will become a tasic |consideration in each ergonomic s
intervention. The adogtion of this new dimension ta  the s
discipline’s analysi§ will enable the ergonomist’s : ; g
intervention to acquife a new efficiency. - ’ -

WL &
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Industrial Accidents are Produced by Social Relations of Work: A
Sociological Theory of Industrial Accidents
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ABSTRACT

Industrial accidents are produced by social relations of work. This socio-
logical explanation of accidents differs from the hypotheses on which the
majority of modern safety practices are based, which reduce accident causes to
unsafe acts and unsafe conditions. Accidents are seen as produced at each of
three levels of social relations of work (rewards, command and organisation),
and also non-socially at the individual-member level.

The resulting hypotheses were tested using data collected according to a
semi-experimental design in seven plants in which shift (day/night), shift type
(rotating/fixed), technological type and management styles were the factors
controlled for. Because of the design, machines, materials, and, in most cases,
workers, were the same across shifts and social relations varied. The sociolog-
ical theory proved capable of explaining most of the variation in inter-shift
differences in accident rates, and, when tested statistically, appeared to have
greater explanatory power than competing hypotheses.

We conclude that accidents can be prevented by workers who exercise
auto-control at all levels and by management which, in the absence of worker
orientations favourable to auto-control, engages in safety management as
defined sociologically. A practical consequence for ergonomics is that when
plant, equipment and processes are to be modified an attempt to understand
their interaction with the social relations of work should be made. A theoreti-
cal consequence is that sociological insights should be incorporated into the
perspectives of the ergonomics discipline.

Tom Dwyer is Professor Assistente-Doutor, IFCH-DCS, Universidade Estadual de Campinas
(UNICAMP), Caixa Postal 6110, 13081 Campinas SP, Brasil. Adrian E. Raftery is Professor of
Statistics and of Sociology, Mail Stop GN-22, University of Washington, Seattle, WA 98195,
USA. The article was completed while Dwyer was a Visiting Fellow at the Science Technolo-
gy and Society Program at Comell University on a Brazilian Conselho Nacional de Desenvol-
vimento Cientifico e Tecnologico (CNPq) post-doctoral research grant. Raftery’s research was
supported in part by the National Science Foundation under Grant no. SES-8615541. Earlier
versions of this paper benefited from discussion arising from presentations to a seminar in the
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INTRODUCTION

It should be of no surprise that ergonomics, along with nearly all other "modern"
academic disciplines, is being hit by the "crisis of modernity" (Touraine, 1988) and, because
of this, it is transforming itself. The ideas that theoretical advances are necessary in the treat-
ment of industrial accidents and that existing systems of analysis are in crisis are two sides of
the same coin. The prevalence of these notions is illustrated in safety engineering (Kletz,
1980), psychology (Wigglesworth, 1978; Sass and Crook, 1981), industrial medecine (Ber-

linguer, 1983) and government intervention (Smith, 1979), to take just four areas.

Demands for the setting of government standards and cost-benefit analysis provide new
challenges, the former in terms of the performance of ergonomics and the latter in terms of its
ethical position vis-a-vis those whom its action directly affects — workers. Certain leading
theorists in ergonomics have been receptive to the idea that major theoretical advances are
needed: in both Britain and France it is suggested that a "crossroads" has been reached
(Davis, 1983; de Keyser, 1984), and Singleton (1982) goes so far as to see the necessity for

“"radical new thinking."

This "radical new thinking" is exhibited with respect to accidents in two special issues of
the French journal "Le Travail Humain" (Cuny, 1986). The perspectives and approaches sug-
gested there include psychopathology, epidemiology, training, and the use of computer
resources for investigation and analysis of accidents. Leplat (1985) seeks to understand error
at work by laying a psychological basis for its ergonomic analysis, while Rasmussen, Duncan
and Leplat (1987), in a multi-disciplinary book on new technology and human error, bring

together perspectives from engineering, cognitive psychology and hermeneutics.

Laboratoire d’Ergonomie et Neurophysiologie du Travail at the CNAM, Paris in November
1989, and to the August 1990 American Sociological Association Conference in Washington
D.C. The authors are extremely grateful to Ed Gross, Jim McCann, the Editor-in-Chief (EN.
Corlett) and two anonymous referees for comments which had an important role in improving
the paper.
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Sociology and ergonomics have traditionally ignored each other. It should therefore come
as little surprise that the most reconceptualisation attempts by ergonomists exclude specific
references to a sociological tradition. Certain university ergonomics courses and the work of
some researchers are exceptions to this. Thus, localised attempts to formulate new thinking
along lines compatible with a sociological approach can be found. For example, Wisner
(1981, 1985), because of his research on technology transfer, moved outside traditional French
ergonomics perspectives to advocate a new area of multi-disciplinary study called anthropo-
technology. Perrow’s (1983, 1984) sociological analysis of failures in high technology systems
leads him to suggest that human factors engineering turn its attention to a range of factors,
especially social ones, that influence work performance. Such efforts appear as forebears of
what may, one day, become an important component of the renewal of ergonomics as a dis-

cipline — its cross-fertilisation with a sociological perspective.

Here, we bring briefly together some elements of a sociology of work, and describf: a
method with which to test the theory, and a semi-experimental study design. Brief qualitative
accounts of the plants researched are given. The data obtained is then modelled statistically,
and a hypothesis derived from the sociological theory is found to have greater explanatory
utility than other conventional ones, explaining much of the variation in inter-shift differences

in accident rates. Some implications of this analysis for ergonomics are drawn in a conclu-

sion.

A sociological theory of industrial accidents

Industrial accidents are produced by social relations of work. This hypothesis underlies
our sociological reflection on the production of accidents. It is radically different to the
hypotheses on which the majority of modern safety practices remain based, ones which reduce
accident causes to unsafe acts and unsafe conditions. A sociological theory of accidents has
two "moments”. In the first the workplace can be seen as made up of a series of "givens" —

materials, machines, processes, product markets, a labour force and so on — that are formed




-4 -

by the working through of social relations external to the workplace. These can be changed by
altering the relations that produce them, or by introducing different sets of "givens" into the
workplace. In a second moment, within the workplace, these "givens" are assembled and
managed in a process that produces goods, services and industrial accidents. It is this second

moment that we shall discuss.

In this theory three levels of social relations of work, rewards, command and organisa-
tion, are conceptualised. A social relation is the mannner in which the relationship between
people and their work is managed. In addition to being produced at these three levels,
accidents are produced non-socially at what we shall call the individual-member level. By
using the word "levels", we do not imply that these are hierarchical with one level having, a
priori, superiority over the others. Rather, the term refers to a conceptual distinction between

functionally distinct systems of social relations.

The levels, although distinct from an analytical viewpoint, are interrelated: a change in
one might alter the way another operates, such an alteration having effects on production,
absenteeism, accidents and so on. At each level, questions are raised about knowledge of
dangers, orientations towards acting with these, and the collective power to resist danger and
the performance of dangerous work. Employers try to ensure performance by offering incen-
tives, by using power, by controlling the production and distribution of knowledge, and by
other means. Workers respond favourably to some such strategies and, at the same time, may
develop their own strategies in an attempt to control the job. In the sociological theory, when
action aimed at increasing industrial safety is engaged in by management, it is called
managerial safety management. When exercised by workers, it is called auto-control. Depend-
ing on the level at which it is exercised, auto-control can also be called auto-rewards, auto-
command or auto-organisation, and managerial safety management can, likewise, be linked to

the levels at which it is practiced.

At the rewards level, work is produced through the manipulation of recompense, whether

monetary or symbolic, in return for work effort, whether through an intensification of work,



-5-

e.g. piece payments, or through its extension, e.g. overtime.

At the command level work is produced through the use of power. This may be overt
and resisted, e.g. authoritarianism, or covert and accepted, such as when risks are accepted as
a normal part of work. The functioning of this level to the benefit of employers is guaranteed
only by the absence of collective action capable of opposing the employer’s use of power; the

basis of this guarantee is the absence of work group integration.

At the organisational level work is produced through employer control over the division
of labour. This translates into task structure, relationships between tasks, task demands, the
knowledge workers have of these, and their capacity to react independently of the influence of

social relations at other levels.

The individual-member level refers to that part of the worker which is not organised,
commanded or rewarded. It is made up of the autonomy that remains to the workers after the

working through of the social relations to which they are submitted.

Greater details of this theoretical construction are given elsewhere (Dwyer, forthcoming).

A sociological interpretation of the industrial accidents literature

The rewards level is seen as producing accidents through factors such as financial incen-
tives, long working hours, symbolic recompense, and the incapacity of poorly nourished work-
ers to perform tasks in safety. No one of these factors by itself necessarily causes accidents,
and the effects may be differentiated by sector or facto&. For example, one Canadian study
showed no link between financial incentives and accidents (Mason, 1977). This result seems
in conflict with a study of Swedish mines and logging, where reductions in accident rates
ranged from 30% to 95% after the abolition of financial incentives (Kronlund, 1973; anon,
1977). This difference is more apparent than real since for incentives to be effective, people
must be oriented to work harder to earn them, and for incentives to produce more industrial
accidents, greater risks must be taken to earn them. It is not the incentive as such that pro-

duces accidents but the actions of workers when faced with these. Other studies highlight the
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use of symbolic rather than financial incentives to guarantee the performance of dangerous

work (Haas, 1977; Freilich, 1970).

Extended work is another relevant social relation: people work longer hours than is safe
or work beyond their physical capacities and, as a result, have an accident. However, job
demands differ between sectors, and workers have different capacities. One illustration is pro-
vided by Solins (1976). He calculated that an increase of one hour in the working day resulted
in a 30% rise in accidents in the metalworking sector, but no significant increase in the con-
struction and clothing sectors. The accident rate of a predominantly Muslim group of con-
struction workers in France went up by about 40% during the Ramadan fast (Grand and
Laurent, 1969). Clearly, the adoption of a management strategy to change work scheduling
during Ramadan to take account of the reduced capacities it causes would have a role to play
in reducing accidents. In one spectacular example, an increase in the work week from 60 to
72 hours was associated with a two and a half fold increase in accidents (Vernon, 1918).

Other research results link reductions in working hours to declines in accident rates.

The command level is not seen in much of the safety literature as having an important
weight in accident production. An absence of workgroup integration (which can be called
workgroup disintegration) was reported in Faverge (1967) to be responsible for 10% of
accidents in three German steelworks (Neuloh, Ruhe and Graf 1957) and 5% of fatal con-
struction accidents in a Parisian sample (Wisniewski, 1977). Greater integration, whether
sponsored by employers or workers, could be expected to reduce such accidents. The accep-
tance of danger as a natural part of the task is seen in some management-oriented literature as
a problem to be overcome (anon, 1982; Watson, 1986) and has been identified as a factor in

the production of accidents by sociologists (Hopkins, 1984; Edwards and Scullion, 1982).

The absence of workgroup integration, frequently formalised as union power, can make it
easier for the employer to resort to authoritarianism. For Carson (1982), employer action has
reduced the effectiveness of unions on the British North Sea Oil fields, thereby contributing to

their high accident rate. After the dismissal of what management called "agitators” in an
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automobile factory, Turner, Clack and Roberts (1967) reported a 40% increase in accidents. In
British coal mines, Hill and Trist (1955) tentatively attributed the reduction of accidents on
night shift to there being less "authority” on this shift or, in terms discussed above, to a rise in
employee auto-command. Raftery and Akman (1986) documented an abrupt three-fold
decrease in the rate of disasters in British coalmines, occurring in 1890 shortly after the estab-

lishment of the National Union of Mineworkers.

Organisational level social relations produce the majority of work accidents in the
advanced industrial nations. Monotony and boredom associated with the performance of rou-
tine work have been seen as responsible for accident production (Caillard, 1976; Raymond,
1952). Job rotation and enlargement are strategies adopted, formally or informally, to reduce

the weight of routine.

Disorganisation appears as a factor that is increasingly "designed into" the more complex
industrial and work processes; it can be seen as being at the origin of the Three Mile Island
and the Challenger accidents (Perrow, 1984; Rogers, 1986). The traditional notion of "good
housekeeping"” expresses an idea of the absence of one form of disorganisation and that of
“routine maintenance” embodies an employer strategy to avoid the delays and dangers that
issue from another form. Disorganisation may produce demands on workers to perform
corrective tasks for which they are inadequately trained. Non-usual tasks occupying 5% of
worktime were found by Trautes, as reported by Faverge (1967), to be responsible for 60% of
accidents. The role of underqualification in ordinary work settings has been examined:
accident victims were found to have considerably less experience than non-victims working at
matched tasks (Powell, Hale, Martin and Simon, 1971). A Swedish study cited by Faverge
(1967) produced a similar result (Hagbergh-Olycksfall, 1960). The literature review of Ellis
(1975) reported little evidence to support the claim that training reduces accidents. However,
Quinot and Moyen (1980) make the opposite argument, seeing the future of accident preven-
tion as intimately linked to the provision of better training. Consistent with this, North Amer-

ican studies of training report reductions in accidents by 50% in the chemicals and pulp and
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paper industries (Collisson, 1964; US Bureau of Labour Statistics, 1971).

It has been claimed that the individual-member level causes accidents through accident
proneness, individual carelessness and differentiated cognitive capacities. From the viewpoint
of a sociological theory, which gives priority to social over individual explanations of social

phenomena, it can be hypothesised that this level, on its own, accounts for few accidents.

Hypothesis formulation

We hypothesise that the management of workers’ relationships to the dangers of the job
through social relations at a given level will be associated with the production of accidents at
that level. This is the key hypothesis that underlies our sociological approach. It implies that a
reduction in the weight of a given level will be associated with a reduction in accidents at that
level. Also, an increase in the weight of a level will be associated with a rise in accidents at
that level. In addition, strategies, whether employer or employee promoted, that reduce the

weight of social relations at a given level will be associated with reduced accident production

at that level.

These last two hypotheses, that auto-control and managerial safety management reduce
accident rates, are compatible with some of the literature that treats management (Shafai-
Sharai, 1973; Cohen and Cleveland, 1983) and union involvement in safety (Turner, Clack
and Roberts, 1967; Grunberg, 1983). In the context of our study they will lead to two proposi-
tions. These will be compared with hypotheses drawn from traditional perspectives on preven-

tion to see if they have utility for explaining observed differences in accident rates.

METHOD AND DESIGN

The research is based on a case study approach and the use of mixed methods: semi-
participant observation of the workplace, semi-structured interviews with staff at all levels and
the analysis of company records and statistics. Such an approach to the study of work is a

classical one for the social sciences but a rare one for the study of accidents (Faverge, 1967;
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Leplat, 1978). Data gathered by one method is checked against that gathered by another in a
process called triangulation (Denzin, 1970). For an explanation to be considered valid it must
exhibit both causal and meaning adequacy (Schutz, 1967). In other words, hypotheses sup-
ported by written evidence such as statistics and reports, and by observational evidence, are
considered valid only when they are congruous with the meanings actors attribute to their own
actions. For example, a correlation between piecework and accidents does not constitute a
sufficient basis for a sociological explanation. Those who are subject to piecework must
themselves perceive the link between the two. Otherwise, alternative explanations must be

sought.

The literature on shift work contains contradictory results and reveals no intrinsic link
between night and day shifts and accidents (Smith, Colligan, Frookt and Tasto, 1979, Carter
and Corlett, 1981.). Shiftwork constitutes a semi-experimental form of work in which, when
it involves rotating schedules, workers, machines and materials stay the same between shifts.
Given this, any observed differences between shifts in accident rates have to be explained in
terms of factors that exclude refe;ence to the workers, machines and materials, factors tradi-
tionally used by accident theory.-In fixed shift schedules, machines and materials are con-
trolled for. On the basis of such insights it was decided to carry out research into shiftwork.
The research was carried out in New Zealand in seven manufacturing plants, five with rotating
shifts and two with fixed shifts. At the time of the study, shiftwork was a male preserve, so
our study did not involve any women workers. We conjecture that our results would general-

ize beyond male-only workplaces, however.

The seven plants were chosen because they represented certain technological types and
management styles. Technologically the dominant production systems run from (a) semi-
artisanal, through (b) semi-mechanised, to (c) continuous process production (Touraine, 1962).
Management styles were of three types: (1) compacted management, in which employers did
not resort to the use of the rewards level to intensify work and workers exhibited strong col-

lective organisation at the command level; (2) traditional management, in which employers
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managed through the use of incentive systems at the rewards level and workers were not col-
lectively organised at the command level; and (3) induced management, in which employers
managed through incentives at the rewards level and workers were strongly organised at the

command level. Table 1 locates the plants and their variations in accident rates .

Table 1
Characteristics of plants and variations in accident rates
(in accidents per 100,000 person shifts)

Technological type

Semi- Semi- Continuous
artisanal mechanised process
Compacted Plant A Plant C Plant B
management | day=103 day=63 day=43

night=75 night=30 night=33

Traditional Plant D Plant E
management | day=103 day=26
night=191  night=63

Induced . Plant F
management day=32
night=74

Plant G
day=40
night=16

For each shift (day/night) in each of the seven plants, 31 variables that can be
hypothesised to affect accident rates were recorded. These are shown in Table 2 and explained
in the Appendix. A preliminary report on the shiftwork study has been published elsewhere
(Dwyer, 198@). The variables reflect sociological analysis carried out using the methods and
explanatory criteria described above (v26-v31), organisational factors gathered on the basis of
company records (v5-v9), measures of degrees of institutionalized industrial safety interven-
tions gathered through interviews and company records (v19-v23), appreciations of diverse

measures of plant danger based on interview and observational data (v15-v18), and potential
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accident costs (v10). The presence of high potential accident costs as reflected in this last
variable is frequently hypothesised to lead to managerial interventions in favour of safety.
However, it is from variables 19-23 that tests of traditional approaches to safety can be found:
frequency of government safety inspection (v19), type of formal safety management (v20),
which is quite different to the sociological notion of managerial safety management, the
operation of formal safety committees (v21), a measure of the role of industrial medicine
(v22), and the formal role of unions in safety (v23). Some writers claim that factors such as
strike rates, productivity, age of the workforce, systems of financial stimulants and type of
shift system are associated with accident production, and data was gathered to permit such
factors to be tested for. Given the resources of the study all types of traditional safety
management have not been tested for; ergonomists will find it interesting that their discipline

was not represented in any of the plants studied.

Accidents are defined as those recorded by companies as resulting in legally compen-
sated lost working time as defined by a national standard, so that the definitional problems
that would have occurred had non-lost time accidents been included are avoided. Plant
management encountered some difﬁculties in obtaining precise data on the number of shifts,
defined as standard eight-hour periods worked, but nowhere was such data so imprecise as to

require the exclusion of the plant from the sample.

RESULTS

We first give a qualitative description of our data, and then proceed to statistical model-

ing.

The case studies: A qualitative treatment

The command level was not responsible for the production of the majority of accidents
in any of the plants. Authoritarianism played an important role in the traditional management

style. In the unionised plants it was used occasionally, notably in breakdown situations in the




Table

2

Conventional and Sociological Variables for Testing

A A B B C C D D E E F F G G
day night day night day night day night day night day night day night
Shift: Day =1
Night = 2 : V.1 1 2 1 2 1 2 1 2 1 2 1 2 1 2
Process Type: V.2 1 1 3 3 2 2 1 1 2 2 2 2 2 2
Shift Type: 1 = rotating
2 = fixed : V.3 1 1 1 1 1 1 1 1 1 1 2 2 2 2
"Strike Ratio": V.4 11 33 11 3 3 3 3 2 2 11
Labor Turnover (2): V.5 2 2 2 2 2 2 1 1 1 1 2 1 2 1
Labor Turnover (1l): V.6 1 1 1 1 2 2 9 9 7 7 2 4 3 5
Span of Control (1): V.7 18 16 17 14 11 13 14 13 20 18 13 13 18 29
Span of Control (2) V.8 6 16 9 14 5 13 5 13 5 18 8 13 12 29

_z'[_




A A B B Cc C D D E E F F G G

day night day night day night day night day night day night day night
Number of Staff: V.9 42 33 38 30 39 27 17 14 25 19 44 28 78 60

Potential Cost

of Accidents: V.10 1 1 1 1 2 2 1 1 2 2 3 3 2 2
Productivity: V.11 3 1 2 2 3 1 2 2 3 1 2 2 1 3
.Age of Staff: V.12 2 2 2 2 2 2 2 2 2 2 3 1 3 1
Financial Incentives: V.13 1 1 1 1 1 1 2 2 2 2 2 2 2 2
Control Style: V.14 1 1 1 1 1 1 2 2 2 2 3 3 3 3
Physical Danger: V.15 7 7 2 2 4 4 6 6 5 5 1 1 3 3
Danger of Materials: V.16 77 3 3 5 5 6 6 a4 11 2 2
. Saftey Devices: V.17 6 6 1 1 4 4 7 1 5 5 2 2 3 3
Danger of Process: V.18 2 2 1 1 1 1 2 2 1 1 2 2 1 1
Government Inspection: V.19 3 3 3 3 3 3 1 1 1 1 2 2 2 2
Safety Officers: V.20 1 1 1 1 1 1 2 2 2 2 2 2 2 2

- €1 -




A A B B C C D D E E F F G G
day night day night day night day night day night day night day night
Safety Committees: V.21 3 3 1 1 1 1 3 3 3 3 2 2 2 2
First Aid: V.22 2 1 2 1 2 1 1 3 1 3 1 2 1 2
Union and Safety: V.23 1 1 2 2 1 1 3 3 3 3 1 1 1 1
Qualifications: V.24 1 1 2 2 2 2 1 1 2 2 2 2 1 1
Training: V.25 2 2 2 2 2 2 1 1 2 2 2 2 1 1
Social Derivati
Employee-Control: V.26 2 1 2 1 2 1 2 2 2 2 1 2 2 1
w;rkers + Incentives: V.27 0 0 0 0 0 0 2 3 2 3 1 3 3 1
Organizational Level: V.28 2 1 2 1 2 1 1 2 1 2 1 2 2 1
‘Command Level: V.29 2 1 2 1 2 1 2 1 2 1 2 1 2 1
- Rewards Level: V.30 2 1 2 1 2 1 1 2 1 2 1 2 2 1
Individual-Member Level: V.31 1 2 1 2 1 2 1 2 1 2 1 2 2 1

.'.17‘[-
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three plants without incentive systems, where it forced a prompt return of production.
Management power functioned, almost universally, to reduce worker autonomy to act in terms
of orientations developed in reaction to the rewards and organisational levels. In some plants,
particularly those subject to traditional management, dangers had come to be accepted as nor-
mal; this directly produced diverse accidents such as cuts and burns. Workgroup disintegra-

tion, although seen as a potential source of danger in all except plant F, did not seem to pro-

duce accidents directly.

In plants A, B and C, in spite of the different technologies used, the drop in accident
rates observed at night was always explained as being a result of reduced employer command
pressure. From a sociological viewpoint such a reduction does not necessarily lead to a
decline in accidents — it must be accompanied by appropriate changes in social relations. In
these plants workers were both "safety conscious" and well organised in defense of their
interests. At night, they resorted to auto-command, indicated by a more frequent refusal to
work in situations defined as dangerous and by reducing employer recourse to authoritarian-
ism. More importantly, this change articulated into their taking greater control of the manage-

ment of other levels.

At the rewards level, extended work represented a potential problem in all plants. How-
ever, different employer policies resulted in differentiated potential effects of this relation. In
the three plants with a compacted management style, union pressures had led to managerial
decisions to substitute absent workers by replacement staff working a double shift period. In
the plants subject to traditional management the absence of strong unions permitted short
staffing to be used to bridge those gaps produced by absentees. In the remaining plants
employers were able to resort to strategies unavailable elsewhere and they reacted to demands
for adequate staffing mainly by shutting down individual machines. Extended work would

appear to have the greatest weight in plants subject to compacted management.

On night shift, workers in plants A, B and C resorted to auto-rewards, taking advantage

of the reduction in employer command power. Overly tired workers were spelled informally

e A - PO O R e S — Pa—— _— - R
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by colleagues, a practice prohibited by management on day shift.

Systems of financial stimulants were used in four plants. In rotating shift plants D and E,
workers were highly motivated by the incentives and inter-shift competitions; to reduce the
negative effects of their actions employers resorted to command level safety management on
day shift. When employer command pressure was less, workers on night shift could be seen
and acknowledged taking greater risks to increase production levels, unlike their counterparts
subject to compacted management. Workers’ natural tiredness on night shifts coupled with the
inexistence of any system, formal or informal, to spell overly tired workers also contributed to

increase risks produced at the rewards level on this shift in both plants.

Plants F and G, subjected to induced management, showed contradictory patterns of
accidents between shifts. This is linked to characteristics of fixed shifts: differentiated staff
display different orientations and capacities when confronted with similiar changes in

managerial control of social relations.

Plant F fits into the pattern already discussed. In spite of a generally high level of safety
consciousness, night shift workers took risks in the absence of employer command power, to
an extent determined by their favourable orientations to the earning of financial inducements.
Day shift workers were older, on average, and, having already achieved a certain degree of
financial security, were less favourably oriented to earn them than their younger night col-
leagues. Such an orientation was produced independently of the increased managerial control
found on this shift. This is consistent with the results of Lindstrom and Sandstrom-Fisk
(1976). Extended work could be expected to be produced among those workers whose day-
time activities reduce their nocturnal capacities, but we were unable to ascertain any accident

production issuing from this relation.

In spite of greater managerial command level presence, plant G day workers took greater
risks because they were more favourably oriented towards the bonus system than their night
counterparts. Task requirements were such that experience and ability, rather than effort, were

the important ingredients in bonus earning. Recognising this, the more experienced day
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workers displayed a more favourable orientation to bonus earning than their night colleagues.
A relatively strong sense of safety values was present on both shifts, and these articulated into

auto-rewards and safer work performance only at night.

At the organisational level underqualification presented itself in various forms and in
varying degrees. It was most common where high labour turnover cooexisted with demands
that a worker perform a large number or complex set of tasks. Formal training programmes
were linked by interviewees to reductions in the relation’s potential in some plants. Disorgani-
sation because of breakdowns proved to be particularly chronic in plant C on day shift,
minimal in plants E and F and varied between these extremes in the other plants. Routine was
not a feature of the principal production tasks in the plants with a semi-artisanal process type
or in plant E, where a large variety of products are made and the labour turnover rate is high.
Elsewhere its weight in accident production varied; it was not seen as having an importance
close to that of other organisational level relations. On night shift underqualification
increased, raising the weight of the organisational level in plants D and E. This occurred
because, in the absence of active unions, managements moved workers up the job hierarchy to
cover for absentees; in this way ihadequately qualified people were placed in jobs. Absentee-
ism was more common on the night shift, thereby increasing the weight of underqualification

on this shift.

In plants A, B and C auto-organisation took place through strategies such as the rotation
of routine tasks and the correction of disorganisation. The weight of organisational level rela-

tions declined as a result; in the continuous process plant B the decline was less pronounced

than in plants A and C.

In plant F the weight of the organisational level increased at nights since workers
repaired their own machines to counter inadequate maintenance; in this way underqualification
was produced. Workers suggested that task monotony combined with night work would pro-

duce more accidents, but empirical data on this notion could not be obtained.

B

TP
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In plant G routine appeared to carry more weight on day shifts because the workers were

more accustomed to their tasks than their less senior night counterparts.

In addition, the promotion structure resulted in the longer serving workers being placed
in the most skilled and heaviest jobs. An articulation between the command and individual-
member levels was thus produced which resulted in numerous back injuries, to the most

skilled day shift workers; their younger night time counterparts suffered less such injuries.

The individual-member level proved to be important for accident production only in
plant G where, as we have just seen, an organisational level decision relating to staff alloca-
tion, resulted in a large number of back injuries, which were produced in conjunction with the
command level because perceived as a normal feature of the job. In other plants its impor-
tance rose slightly on night shift but the rise always appeared insufficient to produce observ-

able effects on accident production.

Although reported here in a highly simplified form, these case studies have shown the
complexity of the causal relations between the levels. The idea underlying the sociological
theory of industrial accidents, that accidents are products of social relations and that they can
be prevented by changing these relations, appears to find support in these case studies.
Specific day-night changes in accident rates seemed to be linked to specific transformations in

social relations.

The causal explanations developed proved meaningfully adequate for the workers stu-
died; in this way the criterion of validity of explanation developed by Schutz (1967) was
satisfied in a qualitative sense. The explanations herein presented were only constructed after
considerable interchange between the sociologist and the research subjects. The latters’ mean-
ing constructs played a considerable role in modifying the causal connections made, and vice
versa. The statistical tests provided here are but tests of the explanations developed. We note
that the Schutzian criterion for explanation requires that the results of the statistical analyses
be referred back to the workers to check that these meet their criteria of meaning adequacy,

but this was not possible for practical reasons. Had this been done, the original meaning
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constructs and causal connections could have been further modified. In this way the explana-
tions built in the qualitative analysis might have been further tightened or loosened. Having

outlined this limitation of the study let us now test the ideas developed more formally, using

statistical models.

Statistical modelling

The variables used in our final statistical models are shown in Table 3 (extracted from
Table 2). Our theory leads to two main hypotheses. The first is that accident rates will be low
when auto-control is high and the weight of rewards, organization and command levels in
management is low. The second hypothesis is that accident rates will be high when auto-
control is low, the weight of rewards and organization is high, and employers do not engage

in managerial safety management; empirically the latter coincided in our study with a low

weight of the command level.
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Table 3
Variables used in the final statistical models

Plant ~ Shift  Total  Shifts Acc. Danger Employee- Org./Rew.

Command
shifts  w/acc. rate level control levels level
X3 Xa X3 X4 X5 Xg
A Day 20402 21 103 7 2 2 2 0 0
Night 18629 14 75 7 1 1 1 1 0
B Day 23237 10 43 3 2 2 2 0 0
Night 18134 6 33 3 1 1 1 1 0
C Day 15836 10 63 5 2 2 2 0 0
Night 13197 4 30 5 1 1 1 1 0
D Day 2915 3 103 6 2 1 2 0 0
Night 2098 4 191 6 2 2 1 0 1
E Day 7717 2 26 4 2 1 2 0 0
Night 4790 3 63 4 2 2 1 0 1
F Day 28232 9 32 1 1 1 2 0 0
Night 18821 14 74 1 2 2 1 0 1
G Day 47641 19 40 2 2 2 2 0 0
Night 38247 6 16 2 1 1 1 1 0
NOTE: The variables are defined as follows:
Shifts w/acc. = number of person shifts with at least one accident
Acc. rate = number of accidents per 100,000 person shifts
x) = danger of materials ranked among plants (1=low, 7=high)
x, = employee-control; see text (1=high, 2=low)
x3 = weight of organisational and rewards levels (1=low, 2=high)
x4 = weight of command level (1=low, 2=high)
X5 is defined by equation (1)
X ¢ is defined by equation (2).
The first hypothesis is quantified by defining the independent variable
1 if x5=1,x3=1 and x,=1
%510 otherwise : M
The second hypothesis corresponds to the variable
1 if XZ=2,X3=2 and X4=1
%6~ 10 otherwise )
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The measurement of employee-control and the weights of the levels is not absolute, but
rather an inter-shift comparison within each factory. We therefore study inter-shift differences
in accident rates; these are not affected by machines and materials which remain the same
between shifts. The workers are also unchanged between shifts, except at the two fixed shift

plants, F and G.

We first transform the empirical accident rates to the arc-sine scale on which they are
approximately normal (see, €.g., Johnson and Kotz, 1969, p. 65). If z = number of shifts with

accidents and n = total number of shifts, then

z+3
* -1 8
z =sIn

n+3

is the transformed accident rate. Our dependent variable is then y =2y -zp, for each plant.

Here, a subscript N denotes the night shift and a subscript D denotes the day shift. The
independent variable suggested by our theory is x5 =Xsy —Xsp. In our data, x¢ =1-xs, so
that x5 expresses the full theoretical conception as operationalized in one variable; the effects
of x5 and x4 cannot be distinguiéhed. Below, however, we give an alternative analysis that
does distinguish between the two effects. We base our conclusions here on weighted linear

regression with weights equal to

4nN np
Var(y)! = ———
ny +nD

There was no significant overall difference between accident rates on the day and night
shifts, although the overall rate was slightly (but not significantly) lower on night shift. Also,
type of shift had no significant effects, and so we analyzed the rotating and fixed shift plants
together. The test of our overall hypothesis thus consisted of weighted linear regression of y
on x;. The effect of x; is both substantial and very highly significant. The regression
coefficient has a ¢-value of -8.2, and the R? is 0.93. This can be interpreted as saying that the

explanation constructed in terms of the sociological theory, using criteria of causal and
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meaning adequacy, accounts for 93% of the variation in inter-shift differences in accident
rates. By definition, these differences cannot be explained by more conventional factors such

as machines, materials, workers or characteristics of the plants.

Logistic regression modeling

The analysis just reported establishes that the sociological theory explains a substantial
amount of the variation in accident rates. However, it does not enable us to distinguish
between the two components of the theory (x5 and x¢), or to assess the relative explanatory
power of competing hypotheses, most of which can explain only variation between plants, and

not inter-shift differences.

We now report an alternative analysis which does enable us to do these things. Although
the variables that specify the sociological theory have been measured in terms of comparisons
between shifts in the same factory, we carry out an analysis that treats them as absolute meas-

ures. We then argue below that this yields valid conclusions for our data.

Let the probability of an accident on a given shift in a given plant be p. Then our model

is the logistic regression model of Cox (1970), namely

p m
log| ~—| =Bo+ X Bix;, ®3)
l_p i=1
where x4, . . . ,X,, are independent variables and By, B;, . . . ,B,, are unknown parameters that

have to be estimated from the data. This is best done by the method of maximum likelihood,
which is implemented in the GLIM computer program (Baker and Nelder, 1978); see also
McCullagh and Nelder (1989). This also yields tests via the sampling distribution of the devi-
ance of the fitted model. The deviance is a generalisation of the residual sum of squares in

linear regression.

We adopt a stepwise approach to choosing the independent variables in equation (3). To

select the first independent variable for inclusion in the model, we fit a model with each of
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the 33 candidate independent variables individually, and choose the one which most reduces
the deviance, provided that the reduction is significant. The variable which fits best is x;,
danger of materials, which reduces the deviance by 41% for one degree of freedom (the %
reduction in deviance is a generalisation of R?). Other variables that were good predictors on
their own included the physical danger of the plant, process type and the number of safety
devices. However, each of these was highly correlated with danger of materials, and contri-
buted little additional predictive power once danger of materials was controlled for. Thus, here
we are taking x; as a general measure of the intrinsic danger of the work, or overall danger

level.

To choose the second independent variable for inclusion in the model, we fit a model
with each of the remaining 32 variables together with x;, choosing the variable that reduces
deviance the most from that left by x; alone. The variable that reduces deviance the most is
x¢, followed closely by xs. The variable x¢ reduces the deviance by half, to about 30% of its
original value. Because x5 and x¢ are complementary variables from the same theory, we next

include x5, which again reduces the deviance significantly.

The resulting model fits better than any other combination of two or three of the 33 pos-
sible independent variables (provided that x, is included, and that if x4 is included so is xs).
It has a generalised R? of 0.85, revealing the power of the sociological explanation. The entire
modeling process is summarised in Table 4 and the model predictions for each individual
plant and shift are shown in Table 5. None of the individual differences between actual and
predicted numbers of accidents is significant. Thus the model, which summarises the entire

data set with only four parameters, fits the data well.
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Table 4
Model-fitting results

Model Deviance  Degrees of % of deviance
freedom  explained (R?)

All plants same 38.5 13 0

b 22.6 12 41

X1+ Xg 114 11 70

Xy +Xxg+ x5 5.6 10 85
Table §

Number of accidents predicted by the model
compared with the actual number

Number of accidents

Plant Shift
Actual Predicted
A Day 21 21
Night 14 11
B Day 10 10
Night 6 5
C . Day 10 11
Night 4 5
D Day 3 2
Night 4 4
E Day 2 4
Night 3 6
F Day 9 8
Night 14 12
G Day 19 17
Night 6 8

The estimated parameters are shown in Table 6, together with their standard errors. All

the parameters are highly significantly different from zero. We can interpret the model as fol-

lows:

(1) increasing x; by 1 increases p, the probability of an accident, by a factor of e2! = 1.23,

i.e. by about 23%;
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(ii) increasing xs by 1 (i.e. going from a situation where x5=0 to one where x5=1) reduces

p by a factor of e™>! = 0.60, i.e. by about 40%;

(iii) increasing x¢ by 1 increases p by a factor of e”> = 2.11, i.e. it more than doubles p.

Table 6
Parameter estimates for the fitted model
Parameter Estimate Standard
error
Intercept -8.34
X1 21 .04
X5 -52 22
Xg 5 25

One apparent difficulty with our final model is that x5 and x4 refer to inter-shift rather
than absolute measurements. We now argue that this does not invalidate our conclusions. If
this were a problem, a better model would also include base-line plant-specific effects, leading

to a model of the form

p.
log[l_fp_] = Bo+Psxs; +Pexs; +9;, 4
i

where the subscript j refers to plant j. The quantities ¢; are then unknown, and measure the
effects of the absolute (rather than relative) values of the sociological variables, x5 and x4. If
the ¢; effects were large, this would lead to overdispersion (McCullagh and Nelder, 1989),
one manifestation of which is that the deviance is substantially larger than the degrees of free-
dom. However, from Table 4, this is far from being the case, so the effect of the measurement
of x5 and x4 being relative is small and does not invalidate the conclusions from our model.
In any event, if the ¢; in equation (4) were important (and here they are not), then omitting

them would lead us to underestimate the effects of the sociological variables.

The results confirm our hypothesis rather strongly. In a plant subject to a given danger

level — a product of the "givens" assembled from outside — effective accident prevention is
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produced by workers who exercise auto-control at all levels and by management which, in the
absence of worker orientations favourable to auto-control, engages in safety management as
defined sociologically. The small amount of unexplained variation provides support for our
hypothesis that the autonomous operation of the individual-member level contributes little to
the production of accidents. Indeed, although in qualitative research such as that conducted,
the operation of the individual-member level proved difficult to gauge, the results obtained are
consistent with the hypothesis that, after controlling for the danger of materials and the socio-
logical factors, factors like "accident proneness”, do not lead to any differences in accident
rates between individual workers. This result stands in contrast with the frequent claim that

individual characteristics account for 85% of all accidents (e.g. Heinrich, 1959).

IMPLICATIONS FOR ERGONOMICS

In one of the pioneering studies of safety expenditure using cost-benefit analysis, Rine-
fort (1977) suggested that "the most effective mix ... would seem to be a balanced approach
which combines both engineering and non-engineering and probably puts more emphasis upon
the non-engineering aspects.” Oné non-engineering approach that has shown its utility is a
sociological approach. For the disciplines that seek to promote industrial safety this implies
that worker-equipment interactions should be seen as mediated by social relations at the

rewards, command and organisational levels.

Without increasing costs to competitive sector firms, certain changes in social relations
have been shown in a series of semi-experimental studies to be associated with the production
of fewer accidents. This has two practical consequences, one methodological and the other
theoretical. Ergonomics should focus greater attention on workplace investigation. This
methodological idea is not new, having been advocated by tlfl.ga:ﬁgl-gian ergonomist Faverge

(1967) over twenty years ago. What is new is the theoretical support now available from

sociology for this form of investigation.
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Many disciplines have brought their contribution to the renewal that ergonomics is
currently undergoing. This article is to be seen as a contribution from sociology. Indeed, the
work of some ergonomists has been instrumental in building this sociological approach. Hen-
ceforth, ergonomists will be able to open a new horizon about accidents, reflecting on their

production in terms of social relations.

A practical consequence of such analysis should be that ergonomic modifications to
plant, equipment and processes be suggested only when their interaction with work relations
has been considered. Furthermore, the investigation of the appropriateness of proposed techno-
logies for existing or hypothesised patterns of social relations should become a basic con-
sideration in each ergonomic intervention. The adoption of analytical dimensions such as these
should enable the ergonomist’s practical interventions to acquire a new efficacy. In the longer
run such adoption, coupled with new theorisations that make explicit reference to sociological

explanation may contribute to the formation of new theories in ergonomics.
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APPENDIX

Variables measured on the seven plants

The variables measured on the seven plants are shown in Table 2. They are as follows.

Variable 1. Shift. 1 = Day, 2 = night.

Variable 2. Process Type: 1 = process type (a) (semi-artisanal) 2 = process type (b) (semi-
mechanised) 3 = process type (c) (continuous process)

Variable 3. Shift type. 1 = rotating, 2 = fixed.

Variable 4. Strike Rate: 1 = higher 2 = medium 3 = lower. Interview and (where

available) statistical data were used to arrive at the ranking. (It represents differences

between plants, and assumes identical treatment between shifts in the same plant).

Variable 5. Labour Turnover (1): 1 = higher 2 = lower, permits comparisons between shifts

and between plants.

Variable 6. Labour Tumover (2): expressed in terms of the annual percentage of the work-

force. eg. 3 =30%
Variable 7. Span of Control (1): number of workers for each floor foreman.

Variable 8. Span of Control (2): number of workers for each foreman or other member of

managerial staff normally located in the plant.

Variable 9. Number of Staff: the figure given is the number of workers, foremen and

managers employed.

Variable 10. Potential Cost of Accidents: 1 = high 2 = medium 3 = low, the measures are

relative between the plants.

Variable 11. Productivity: 1 = higher 2 = same 3 = lower, measures comparison between

shifts in the same plant, based on interviews and records.
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Variable 12. Age of Staff: 1 = higher 2 = same 3 = lower, values reflect the differences

between shifts in same plant.
Variable 13. Financial Incentives: 1 = non-existent 2 = existent.

Variable 14. Control Style: 1 = compacted management 2 = traditional management 3

= Induced management.

Variable 15. Physical Danger: 1= least dangerous 7 = most dangerous. The seven plants
are ranked on the basis of a combination of observational and interview data. The

overall dangers of products, processes €tc. are reflected in this measure.

Variable 16. Danger of Materials: 1 = least dangerous 7 = most dangerous. The principal

materials used are ranked on the same basis as v13..

Variable 17. Safety Devices: 1 = most safety devices 7 = least safety devices. The ranking
is based on the researcher’s assessment as to the extent to which plant or machinery

design keeps workers "at a distance” from potential dangers.

Variable 18. Danger of Process: 1 = low 2 = high. a forced choice in which the relative

dangers of the main production process are recorded.

Variable 19. Government Inspection: 1 = above average 2 = average 3 = below average.

Based on interview data referring to the relative frequency of Department of

Labour inspection.
Variable 20. Safety Officers: 1 = specialist 2 = non-specialist. All plants are overseen by
safety officers of some type, these are distinguished by their function.

Variable 21. Safety Committees: 1 = safety committee exists and is judged (via interviews
with workers) effective 2 = safety committee exists and is judged ineffective 3 =

safety committee does not exist.

Variable 22. First Aid: 1 = above average 2 = average 3 = below average. The researcher’s

rating based on observation of differential services between both shifts and plants.
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Variable 23. Union and Safety: 1 = active 2 = ‘average 3 = inactive. This index was
calculated on the basis of interview data on perceptions of union involvement in

safety.
Variable 24. Qualifications: 1 = higher qualifications required to perform work adequately 2
= lower qualification is required.

Variable 25. Training: 1 = formal training schemes exist 2 = formal training schemes

don’t exist.

Variable 26. Worker Control: 1 = high control 2 = low control. The values expressed
represent a response to the question: to what extent do workers control their own
work relations in terms of an orientation whereby they seek to reduce accidents?

Observational and interview data are used to form the measure.

Variable 27. Workers and Incentives: 0 = not applicable 1 = incentives offered and
workers do not accept working dangerously to earn them 2 = incentives offered
and workers accept working dangerously to earn them, but their actions are held in
check by employer authority .3 = incentives are offered and workers act dangerously to

eamn them. Assessed on the basis of interview and observational data.

Variable 28. Organisational Level: 1 = lower 2 = higher, the values are relative between two
shifts in the same plant. The attribution is made on the assumption that each level
will dominate the functioning of work to a greater extent on one shift than on

another. The value attributed is based on observational and interview data.
Variable 29, Command level. As Variable 28.
Variable 30. Rewards level. As Variable 28.

Variable 31. Individual-Member level. As Variable 28.
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Traduction partielle et commentaires

P- 5 - A ce point de sa réflexion, le sociologue devient plus précis : de quelle facon le
probleme est-il traité et comment les divers acteurs sociaux en définissent-ils le
traitement, quelles ressources lui sont consacrées et quelles forces sont mobilisées,
rejetées ou démobilisées dans la construction de modeles d'action qui deviennent
éventuellement dominants ? Existe-t-il des éléments que 1'on puisse localiser et qui
puissent servir de bases & partir desquelles 1'ampleur d'une action future puisse étre
accrue a partir des modeles dominants ? Ces questions sont assez générales pour
guider une recherche sur les origines historiques d'autres notions modernes d'erreur.

p. 16 - L'attitude fondamentale du capitaliste industriel [par opposition au capitaliste
traditionnel] est une orientation vers l'investissement dans les conditions de travail
afin d'accroitre la productivité et, de ce fait, le profit.

p. 18 - Beaucoup de travailleurs [mineurs] au début du XIXe siecle (invention de la
lampe Davy en 1816) en particulier ceux qui étaient qualifiés, pensaient que la
Science pouvait étre un outil de 1'émancipation humaine ... J'appellerai ces
travailleurs qui étaient activement en faveur de l'usage de la technologie pour
améliorer les conditions de travailleurs, des "travailleurs industriels".

P- 20 - Mr Thornley, un magistrat, s'apergoit que les mineurs (les mineurs autonomes
avaient percu le danger lors de leur opposition initiale aux lampes Davy) étaient
obligés de travailler dans des endroits qui avaient été considérés auparavant comme
dangereux, comme comportant trop de gaz. Comment cela se produisit, nous ne le
savons pas, qu'il s'agisse d'employeurs utilisant 1'autoritarisme ou offrant des primes.
L'effet important fut que la lampe fut imposée en dépit du jugement des [de certains]
travailleurs.

P. 21 - Quand la performance objective de la lampe [Davy] devint plus importante que
les critéres "de vérité et de justice”, il apparut une nouvelle légitimité. Le refus du
travail est combattu par un instrument, le travail est progressivement objectivé et ainsi
chaque instrument de ce type détruit une partie de la tradition culturelle. Le pouvoir
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de traiter techniquement un danger est né et avec lui, la tradition culturelle de voir le
danger comme une production sociale est menacée ...
11 existe six effets des instruments de sécurité congus techniquement :

1) quand le dispositif produit un taux plus bas d'un accident défini techniquement
(effet de 1'investissement efficace)

2) Le dispositif peut ne pas obtenir une baisse du taux des accidents définis
techniquement (effet de 1'investissement inefficace)

3) Le dispositif technique existe, mais l'investissement nécessaire n'est pas fait, le
taux demeure élevé (effet du non-investissement)

4) Les accidents définis n'existent pas. Il existe une différence entre les travailleurs
pour lesquels le dispositif est utile et ceux pour lesquels il ne l'est pas (effet
d'inégalité [de 1'effet] de 1'investissement).

5) La mesure technique peut produire de nouveaux accidents (effet des nouveaux
accidents)

6) Les notions de vérité et de justice des travailleurs sont ébranlées (effet
d'ébranlement des notions de vérité et de justice chez les travailleurs).

p. 22 - Au milieu du XIXe siecle, dans la puissance industrielle la plus importante (la
Grande-Bretagne), 3 modeles distincts de la sécurité industrielle apparaissent. Le
premier modele, celui des capitalistes industriels qui cherchaient a accroitre la
productivité en investissant dans les conditions de travail, dont les dispositifs de
sécurité, constituent un élément. Dans le second modele, les capitalistes traditionnels
refusaient d'investir dans la sécurité comme sans rapport avec le profit. Finalement,
pour les travailleurs autonomes, c'est 1'exercice de leur autonomie qui produisait la
sécurité la plus grande.

p. 22 - Le modele capitaliste industriel a gagné et devint le prototype de la sécurité
industrielle dans le monde entier [ceci n'est tout simplement pas vrai car la méme
histoire se produit au cours de toute industrialisation avec des mentalités diverses des
patrons et des ouvriers. Pourquoi Dwyer a-t-il abandonné son point de vue
comparativiste 7]
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p. 23 - en 1833, une Commission Royale du secteur industriel fut priée d'établir un
systtme d'inspection organisé par 1'Etat "surtout pour ceux des industriels qui
désiraient que les heures de travail fussent réduites au niveau qu'ils avaient atteint"
[C'est la bataille de la réglementation sociale a laquelle la Grande-Bretagne veut
maintenant échapper en Europe, et c'est la volonté¢ des P.V.D.I. d'échapper a la
législation BIT. Ils déclarent que cette réglementation est un outil des P.D.I. pour
empécher leur concurrence] .

p- 150 - Hypotheses générales

La réalité de la plupart des situations de travail est que le travail est dirigé a plus d'un
niveau et que les relations entre niveaux peuvent étre simples a un moment donné et
étre complexes 2 un autre moment. Une théorie sociologique a été formulée et
pendant le temps de son élaboration, de nombreuses hypoth&ses ont été soit suggérées,
soit déduites. Elles peuvent toutes étre vérifiées. Les 4 hypotheses principales les
mieux établies sont les suivantes :

1) Les relations sociales au travail produisent des accidents du travail.

2) Plus lourd est le poids d'un certain niveau de relations sociales dans la gestion des
relations des travailleurs avec les dangers de leur travail, plus grande est la proportion
d'accidents & ce niveau.

3) Plus grand est le niveau d'auto-contrdle par les travailleurs & un niveau donné, plus
faible est la proportion d'accidents produits au niveau que l'action des travailleurs
tend a contrdler.

4) Plus grand est le degré de gestion de la sécurité par la direction a un certain niveau,
plus basse se trouve étre la proportion d'accidents produits & ce niveau que 1'action de
la direction cherche a controler.

p. 231 - Au début des années 80, les outils utilisés pour analyser le développement
des diverses institutions durant notre siécle, ont cessé de paraitre adéquats. Il semblait
que les institutions se soient ouvertes et se soient orientées autrement. D'un point de
vue analytique, 1'examen de la prévention semblait devoir étre accompli mieux en
classant les activités selon 3 écoles qui pouvaient étre considérées comme luttant entre
elles pour influer sur le terrain laissé libre par la rupture. Aucune de ces écoles -
1'approche par les normes, 1'approche colt-bénéfice et la sécurité systémique - ne peut
étre considérée aujourd'hui comme exercant une hégémonie similaire a celle qu'a
connue l'ingénierie de la sécurité aux Etats-Unis ou les interventions publiques
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ailleurs. Chaque école, 2 un'degré ou un autre, a réussi a pénétrer les institutions de

sécurité en transformant ainsi les termes du débat interne et les relations entre
institutions.

La notion que les "écoles" en soient arrivées a remplacer les institutions comme
1'élément clef d'analyse, est une idée nouvelle. Le terme d'école regroupe - doit-on le
rappeler - les fonctionnaires, les spécialistes, les disciplines et sous-disciplines
travaillant au sein d'espaces particuliers, politiquement définis. Chaque école a une
approche particulizre de 1'analyse, chacune découpe transversalement les institutions
et, de cette facon, permet aux membres de la méme école de se fixer des objectifs

communs en dépit de 1'existence de frontieres qui sont disciplinaires, professionnelles
ou administratives.

Les changements institutionnels des années 70 ont contribué a la restauration de la
paix sociale au sujet des accidents du travail. Toutefois, il apparait que la crainte de
nouveaux accidents, ceux qui tuent beaucoup plus de citoyens que de travailleurs, est
ressentie dans les nations les plus avancées. Les citoyens mobilisés tendent & placer
les coiits potentiels de tels accidents & un niveau si élevé que les firmes investissent
pour prévenir les Bhopal, Three Mile Island et Seveso, pour éviter de prendre les vies
du public. Une telle mobilisation augmente la préoccupation de 1'industrie vis-a-vis de
la prévention des accidents du travail en méme temps que 1'industrie cherche a
convaincre le public que ses craintes sont sans fondements.

La structure de ce chapitre correspond 2 la construction et la mise en oeuvre d'un
métier 3 tisser. Les écoles sont mises en situation de contraste 1'une par rapport a
1'autre. Par ailleurs, une série de remarques sont tissées : ces remarques portent sur
les limites de chaque intervention, institution, changement institutionnel, social et
économique, et correspond 2 une réflexion portant sur les données historiques. Quand
le tissage s'arréte, une série d'impasses apparaissent a divers niveaux. En outre,
certaines écoles sont reconnues comme des outils qui servent a 1'émergence de forces
sociales nouvelles. Ces observations demandent que 1'on mette le tissu de coté et que
'on recommence en reprenant les fils négligés ou peu utilisés dans le tissage
précédent. Les contours d'une nouvelle école d'analyse des accidents, de leur
prévention et de leur compensation apparaissent alors de telle sorte que cette école
rende compte d'une analyse sociologique du phénomene.
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p. 251 - Le systtme de compensation du type Bismark a transféré le poids de la
responsabilité des accidents du travail et de leur compensation des salariés aux
employeurs. Maintenant, le systtme innovateur néozélandais déplace la responsabilité
de la production des accidents des employeurs au progrés technologique et la

responsabilité de leur compensation aux bénéficiaires du progres, la société dans son
ensemble.

p. 252 -_reprendre les fils * + les changements de la compensation dans un contexte
plus large

On peut émettre 1'hypotheése que les développements comme ceux que nous avons
évoqués sont produits par 3 transformations culturelles chez les acteurs : un
changement dans la perception culturelle de la mort, une généralisation de la
perception d'un accroissement des risques et la combinaison d'une confiance générale
et d'une méfiance vis-a-vis des méthodes dominantes de gestion de ces risques. Pour
arriver a une compréhension de cet ensemble apparemment complexe d'hypotheses de
changement, j'ai besoin de faire d'importantes digressions afin de les examiner chacun
a leur tour. En faisant cela, la préoccupation relative a la production d'accidents se
joindra i celle de la compensation et a quelques-unes des bases sociales d'une
éventuelle consolidation pour laquelle - faute de meilleurs termes - on emploiera le
terme d'école sociologique de 1'analyse des accidents et de la prévention. Dans cette
discussion, on fera largement référence 2 la littérature nord-américaine sur la sécurité
des systemes.

Perception de la mort. Les attitudes vis-3-vis de la mort se sont transformées en
Occident en parallele avec le contrdle croissant sur la vie qui a été associé avec la
croissance de la société industrielle, contrdle attribuable a des facteurs tels que
1'épuration des eaux, 1'hygidne et la santé publiques, et plus tard les vaccinations.
Pour Philippe Aries, la mort de 1'autre est devenue socialement plus importante que
notre propre mort. Depuis le début du XXe siécle, Aries note un autre changement,
1'apparition d'une attitude "moderne" vis-a-vis de la mort ou la mort est "interdite"
pour préserver le bonheur. Cette interdiction née aux Ftats-Unis fut batie sur les
ruines du puritanisme dans une culture urbanisée qui est dominée par la recherche du

* 1'expression : "reprendre les fils" est une allusion a la métaphore des métiers a
tisser p. 234



bonheur liée 2 la recherche du profit. La mort change ainsi qualitativement avec
1'accroissement de 1'espérance de vie, le désir d'immortalité s'accroit et la lutte contre
les accidents est considérée comme une lutte contre une mort laide.

p. 254 - Les craintes collectives d'exposition au risque

La croissance en importance de 1'élite technocratique, peut étre considérée comme un
effet du changement culturel qui a créé de nouvelles exigences, exigences que 1'élite
déclare étre capable de satisfaire. Des enquétes américaines montrent que les citoyens
se percoivent comme exposés a des risques plus grands que dans le passé ...

11 est difficile de comprendre pourquoi le public se pergoit comme sujet & des risques
plus grands que dans le passé. Aux Etats-Unis ol les considérations relatives aux
risques ont une importance politique et économique majeures, 1'espérance de vie est
de 72 ans, accroissement considérable par rapport 4 1'espérance de vie de 50 ans un
sizcle auparavant. Une observation aussi simple que celle que la coexistence de
risques vitaux plus faibles et d'un accroissement des peurs constitue la base de tout un
champ nouveau de recherche ...

p. 256 - L'absence de confiance du public dans les industries dangereuses a deux
bases objectives : le secret et l'impression d'absence de controle public de la
situation ...

p. 258 - Ainsi, pour Perrow, les risques devraient étre contrélables, leur potentiel de
destruction réduit, on ne devrait utiliser que des matériaux comportant des risques
relativement bien connus vis-3-vis de 1'homme et les syst®mes de production devraient
étre transparents. Pour Perrow, la réduction des couplages, le ralentissement et la
simplification des activités réduiraient aussi bien les accidents que la crainte que 1'on
observe dans le public. Certaines technologies qui font trés peur au public, ont en
compensation peu d'avantages et reposent sur des syst®mes de production ayant de
hauts niveaux de capacités intrinséques de défaillance et doivent étre abandonnées.

p. 265 - La sécurité systémique : de 1'auto-promotion aux effets pervers.
... Il est trés probable que la demande pour la sécurité systémique va s'accroitre a la

suite de l'accident de Challenger, mais la sécurité systémique apparait maintenant
comme incapable de réaliser ses promesses, 1'élimination des accidents. En fait, le
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désir inhérent 2 la sécurité systémique, de l'impoftance des relations sociales dans la
gestion des relations entre les travailleurs et leur travail, introduit de nouveaux
problemes. Des effets pervers telle que l'atteinte du sentiment de vérité et de justice
des travailleurs, 1'introduction de nouveaux types d'accidents, 1'inégalité et les effets
inefficaces des investissements, apparaissent a nouveau sur la scene.

Beaucoup de processus modernes de haute technologie sont congus de telle fagon
qu'ils sont si complexes, si pleins d'inconnus et si étroitement connectés 2 la fois sur
le plan fonctionnel et sur le plan temporel [comme le montre Perrow], que les
travailleurs sont incapables d'acquérir les qualifications nécessaires pour exécuter le
travail avec slireté, et la direction est incapable de coordonner le travail de fagon a
prévenir des phénomenes étendus de désorganisation. La conception du processus de
travail a rendu impossible aux travailleurs la construction de notions adéquates
relatives 2 1'état du processus et au contrdle de danger pour bétir un modele de
"vérité".

Le rapport Rasmussen de 1975 est un élément central de référence pour 1'école
systémique de sécurité et est utilisé fréquemment par ceux qui cherchent a vendre
'idée : les accidents de centrales nucléaires sont des situations proches de
'impossible. La Commission de Contréle Nucléaire (Nuclear Regulatory
Commission) des U.S.A. s'est montrée critique vis-a-vis de ce rapport du fait du
traitement simpliste qu'il accorde aux accidents systémiques, types d'accidents propres
aux systtmes complexes. Ce type d'accident que nous examinerons empiriquement
apparait comme largement ignoré par la littérature de sireté systémique. Cela a
conduit E.W. Hagen, un des directeurs du journal Nuclear Safety a observer que les
spécialistes des accidents travaillent activement dans un domaine dont on n'a pas
montré qu'il constituait le probléme principal, ce dernier étant la complexité de ces
systémes en elle-méme.

Charles Perrow fait une distinction entre les défaillances des composants et les
accidents systémiques. Ces deux types d'accidents commencent par des défaillances
d'instrument, mais dans les accidents systémiques, les défaillances multiples
interagissent selon des modalités qui n'ont pas été prévues par les ingénieurs systeme
et par ceux qui ont été formés 2 les utiliser, alors que dans les cas de défaillance de
composants, les phénomenes peuvent étre anticipés et compris ....
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p. 268 - Toutes les industries considérées du point de vue de la sécurité systémique
ont au moins un point commun : quand les travailleurs développent un sens de la
vérité et connaissent les dangers de leur travail, ils peuvent décider de les accepter ou
de les refuser. Ces industries peuvent différer selon deux aspects importants : d'abord,
il peut se révéler impossible pour les travailleurs de développer une notion de vérité,
et par ailleurs, les accidents peuvent inclure une exposition du public & de graves
périls ...

... L'élite technocratique parle comme si elle, et elle seule, était 1'incarnation de la
raison et du progres. Elle ignore les recommandations politiques du type de celles de
Perrow, et se moque des conceptions populaires de vérité et de justice, des craintes de
désastre et des demandes pour des contréles socialement transparents des technologies.
L'opposition montre le colt élevé - é€conomique, politique et social - du
développement technocratique de certains processus industriels et en faisant cela, a été
capable de ralentir la réalisation de certains projets technocratiques ...

Des mouvements sociaux peuvent contraindre & l'abandon de l'énergie nucléaire,
symbole de 1'dge technocratique. Cependant, un tel abandon ne pourrait étre considéré
comme le signe d'une blessure mortelle du pouvoir technocratique. Ce dernier
continuera a pénétrer toutes les sphéres de la vie de diverses fagons et un des modes
de pénétration au poste de travail sera la sécurité systémique ... Inutile de dire que la
plupart des spécialistes de la sécurité associés a cette école [systémique] continueront 2
exclure toute notion de production sociale des accidents ...

p. 270 - L'approfondissement de 1'approche réglementaire, en particulier grice a des
réeglements d'origine gouvernementale, représente une continuation de la solution
weberienne a la notion marxiste du conflit de classe que les accidents industriels ont
aidé a rendre visible. Le développement de 1'école des colits-bénéfices est une réponse
au coiit croissant de la solution weberienne du point de vue économique et social.
Cette école cherche une solution dominée par la rationalité de 1'économie du marché.
L'école systémique - sous sa forme pure - cherche & construire une rationalité sociale
qui dépasse les conflits économiques et politiques qui sous-tendent les autres
approches, bien que son projet de planification et de programmation totales du
processus de travail cherche a faire naitre une orientation culturelle favorable 2 cette
entreprise.
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Nous avons vu que chacune de ces écoles a rencontré des impasses dans sa capacité de
prévenir les accidents, ce qui souleve des questions sur la possibilité de changements.

~Au début des années 70 [une fagon pudique de parler des événements de 1968

considérés par l'auteur comme la rupture], compte tenu de l'existence générale de
forces de rupture, les perspectives politiques paraissaient favorables a 1'émergence de
changements fondamentaux ... En fait, ces forces demandant, par ailleurs, une plus
grande participation des travailleurs, semblent avoir eu plus de succes pour obtenir
une rigidification et une réorganisation de 1'approche normative ...

p. 271 - VERS UNE NOUVELLE ECOLE

La vaste majorité des militants des mouvements sociaux se sont incorporés dans les 3
écoles. Ce qui, au début des années 1970, apparaissait comme une base politique
potentielle pour une nouvelle école, est beaucoup moins net aujourd'hui ...

p- 275 - LE REAJUSTEMENT DU PRISME : LA REUNION DES FORCES
POLITIQUES ET DES BASES INTELLECTUELLES ...
ELEMENTS DE LA SCENE POLITIQUE ...
EMPLOYEURS ...

... Dans "au-dela de la mécanisation", Hirschhorn a consacré un effort considérable a
I'examen des équipes autonomes. En pensant & Three Miles Islands et a d'autres
accidents sur des réacteurs nucléaires, il montre que "nous devons concevoir les
situations de travail de telle sorte que les travailleurs puissent effectivement utiliser er
les commandes, les modifier et les régler pour prévenir les défaillances et les erreurs
que l'ingénieur n'avait pas anticipées”. Il propose que, dans les systetmes, les
travailleurs soient en état de constituer une vision cohérente de ce qui se passe dans
leur domaine, et qu'ils aient la capacité de la corriger. Ces travailleurs doivent étre en
état de "comprendre les conséquences de leurs décisions de contrdle”. 11 développe
encore son argument les nouvelles technologies exigent que nous développions une
culture de l'apprentissage, une appréciation des phénomeénes qui apparaissent et la
compréhension du savoir tacite, un sens des relations intersubjectives et une
appréciation de nos choix de conceptions organisationnelles”.
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Ce que Hirschhorn appelle "travail:post-industriel" est géré avec succes quand les
travailleurs ont la capacité de développer leurs propres notions de vérité et d'agir
selon elles ...

Apres avoir considéré les activités industrielles classiques en Suede, une discussion
montre que la qualité de la vie de travail peut étre améliorée quand les travailleurs
assistent la direction dans les décisions d'investissement ...

p. 276 - UN INTERMEDE : L'EDUCATION A LA SECURITE ET LA NOTION
DE VERITE CHEZ LES TRAVAILLEURS ..

... Dans quelles limites est-ce que 1'idée que les travailleurs peuvent étre éduqués 2 la
sécurité contredit 1'idée centrale dans ce livre - selon laquelle les travailleurs ont un
sens de la vérité et de la justice qui les guide dans I'exécution de leur travail, et que,
quand ils sont orientés vers une fagon siire d'agir, et qu'ils peuvent agir de fagon
autonome par rapport & la domination des forces sociales & d'autres niveaux, ils
construisent une situation de travail sfire. La vérité est - nous 1'avons vu - une notion
qui se forme expérimentalement dans un contexte social; associée avec le sens de la
justice, elle constitue une fondation d'une tradition culturelle. Dans les périodes de
changement rapide, quand 1'expérience d'un processus ou d'un matériau est faible, les
chances des travailleurs d'obtenir un savoir fonctionnellement convenable sont
réduites ...

p. 277 - ... Les relations sociales imprégnent la construction de la représentation de
la sécurité chez les travailleurs. Par exemple, les travailleurs peuvent rejeter des
dispositifs de protection qu'ils considerent comme injustes, et créer alors de fausses
notions de causalité qu'ils construisent comme ayant une valeur de vérité rationalisant
ainsi leur rejet. [Avec une telle dialectique, on peut manipuler la notion de vérité et de
justice chez les travailleurs au-deld du raisonnable] ... Pour que les explications
causales puissent étre considérées comme adéquates, il faut, dans la perspective
développée dans ce livre, qu'elles soient confirmées en référence avec le systeme de
signification des travailleurs. Ce processus éducatif "de haut en bas" est inversé par la
logique de quelques études récentes ol, au lieu d'accepter les définitions des causes de
risque données par les professionnels, les chercheurs ont trouvé des données
significatives grace 4 des entretiens avec les travailleurs. Les résultats obtenus ainsi
conduisent a la construction d'hypotheses causales ...
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Les programmes "d'éducation" reposent souvent sur 1'idée qu'il existe une seule vérité
et sont considérés comme efficaces quand cette "vérité" est acceptée par les
travailleurs. Un tel succes ne représente souvent rien d'autre que la soumission
idéologique des salariés aux perspectives de la direction. Une telle conception est
violemment opposée du point de vue adopté dans ce livre ...

p. 282 - ... Une telle évaluation conduit a une conclusion assez pessimiste au sujet
des bases politiques possibles pour une école sociologique qui se trouve ainsi sur un
terrain fragile. Ces bases sociales ont été désagrégées par un double processus grice i
la combinaison de la répression par le capital et les bureaucraties publiques et grice a
l'intégration dans les autres écoles ou se trouvent la production et la transmission du
savoir. Dans les comités et les représentations des travailleurs dans les situations de
travail, c'est la paralysie scandaleuse du mouvement syndical qui est en cause [Ce
genre d'appréciation ne me parait ni scientifique, ni en particulier sociologique, mais
politique et militant. En effet, la question scientifique-sociologique est celle de savoir
pourquoi les syndicats sont paralysés dans ce domaine. Dwyer devrait réfléchir a la
question fondamentale dans son domaine, du pouvoir dans les organisations et du
changement des forces sociales depuis 1988 du fait de la transformation politique et
économique du monde] ...

P- 284 - Ceux qui ont une expérience sociale des accidents, les voit traités en termes
matériels. Ceux qui regardent les accidents 2 partir de conception de vérité et de
justice sont considérés comme évoquant des valeurs par ceux qui affirment traiter la
sécurité en accord avec les "faits". Le probi2me des relations sociales a été transformé
en un probléme que 1'on peut résoudre par la négociation et 1'administration. Mais
une telle transformation a produit un vide entre travailleurs et syndicats. Une des
conséquences de ce vide est la rupture : les travailleurs se heurtent non seulement aux
hiérarchies syndicales en voulant une priorité plus forte pour la sécurité, mais aussi
contre les approches actuelles de la sécurité - approches formulées activement ou
passivement avec le soutien syndical.

p- 284 - UNE ECOLE NOUVELLE ET SOCIOLOGIQUE : REGARD FINAL ...

... Quand la majorité des accidents est produite par des primes de rendement, le rdle
des interventions “"techniques" est faible. Certaines formes de désorganisation et de
sous-qualification peuvent émaner de l'incapacité de certaines structures des tdches a
tenir compte des limites des performances humaines; dans de tels cas, les disciplines
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comme l'ergonomie, la psychologie cognitive et la médecine peuvent chacune jouer
un réle analytique. De nouveaux instruments légaux peuvent distinguer les différents
types de relations sociales. Par exemple, la production délibérée par les employeurs
de la sous-qualification des travailleurs, doit étre distinguée de 1'offre habituelle de
récompenses financieres quand un proces a lieu pour prévenir ou punir la production
d'accidents ... Le systtme judiciaire peut développer de nouveaux critéres pour
évaluer la responsabilit¢ de l'employeur et des salariés dans la production
d'accidents : les accidents produits par l'autoritarisme doivent étre soumis i la
législation criminelle, ceux qui sont produits par la routine a la législation pénale ...

"LE PUBLIC" : UN NOUVEL ACTEUR POLITIQUE ENTRE EN SCENE ...

p- 287 ... D'un point de vue sociologique, le "public" apparait comme une catégorie
trop nébuleuse pour étre considéré comme un acteur social capable d'influencer les
politiques de siireté. Nous avons vu qu'il existait aux Etats-Unis un public qui résiste
a certains types de développement parce qu'il éprouve une "terreur du risque". Cet
effet est produit chez les gens qui se sentent soumis a des risques croissants, inconnus,
inhabituels, incontrdlables, susceptibles de produire un grand nombre de morts et
répartis inégalement. L'accroissement de la terreur du risque a été interprétée comme
une réaction a la croissance du pouvoir technocratique, pouvoir lié a la sécurité
systémique. Ceux qui éprouvent la terreur du risque sont considérés comme un
segment d'un acteur, en préparation dans le domaine anti-technocratique, un acteur
qui cherche a construire un pouvoir démocratique suffisamment fort pour se
confronter avec un adversaire qui construit son pouvoir sur la base du savoir, renforcé
par les outils de la complexité et du secret, un pouvoir qui cherche a soumettre tous
les aspects de la consommation et de la production a ses plans.

[Et si la terreur du nucléaire était favorisée ou produite par les compagnies pétrolieres
qui n'aiment pas que 1'on évoque 1'énorme quantité de morts li€e a la possession et au
prix du pétrole (guerre d'Algérie, Liban, conflit irano-irakien, guerre du Koweit) ?].




DWYER T. (1991) Life and death at work. Industrial accidents as a case of
socially produced error PLENUM pub NEW-YORK, 318 p.

Analyse a paraitre dans le Travail Humain

Tom Dwyer est un sociologue néo-zélandais, d'origine irlandaise, qui, aprés des
recherches sur le terrain en Nouvelle-Zélande et en France dans le domaine des
accidents du travail dans le batiment, a soutenu sa theése en France sur la genese des
accidents du travail, et enseigne maintenant a 1'Université de Campinas au Brésil.
Dans "Life and death at work", Tom Dwyer reprend et structure 1'ensemble de ses
travaux tous orientés vers l'analyse des accidents du travail considérés d'un point de
vue sociologique.

Le livre de Tom Dwyer bénéficie d'une documentation considérable. Plus de 700
notes réferent A des travaux d'autres auteurs qui sont plus ou moins longuement
commentés. L'usage que le lecteur peut faire de cette remarquable bibliographie est
toutefois rendu quelque peu malaisé du fait de 1'absence d'une liste alphabétique des
auteurs cités en référence.

La documentation ainsi réunie par 1'auteur lui permet de tracer un historique de la
représentation des accidents du travail et de la lutte contre ceux-ci. Il décrit cette
histoire comme une suite de crises séparées par des paliers ol les solutions élaborées
par la société a la suite des crises demeurent acceptées.

Apres une période pré-industrielle ou l'accident apparait comme le résultat d'un
mauvais sort ou des péchés de I'humanité, la croissance rapide de la fréquence des
accidents bien étudiée dans les mines de charbon britanniques au début du XIXe
siecle, conduit 2 la création de la prévention technique réglementaire. Pour Tom
Dwyer "l'approfondissement de l'approche réglementaire, en particulier grice a des
réglements d'origine gouvernementale représente une continuation de la solution
weberienne 2 la notion marxiste de conflit de classe que les accidents du travail ont
aidé A rendre visible. Le développement de 1'école des colits-bénéfices en matiere de
sécurité du travail est 4 son tour une réponse au colt croissant de la solution
weberienne du point de vue économique et social; 1'école colit-bénéfices cherche a

construire une solution dominée par la rationalité de 1'économie de marché. L'école
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systémique - sous sa forme pure - cherche a construire une rationalité¢ sociale qui
dépasse les conflits économiques et politiques qui sous-tendent les autres approches.
Son projet de planification et de programmation totales du processus de travail, tend a
faire naitre une orientation culturelle favorable a cette entreprise”. Les recherches
ergonomiques et psychologiques sur la fiabilité humaine dont le rapport Rasmussen
(1975) est le texte le plus connu, font partie intégrante de 1'approche systémique.

Dans chaque institution de prévention, les 3 écoles réglementaire, colits-bénéfices et
systémique se trouvent représentées, mais elles ne satisfont ni les travailleurs ni les
public. Chacune des écoles a conduit a des impasses dans sa capacité de prévenir les
accidents ce qui souléve des questions sur les possibilités de changement. Au début
des années 70 [une fagon pudique pour Tom Dwyer d'évoquer les événements de
1968 considérés par 1'auteur comme_la rupture], compte tenu de 1'existence générale
des forces de rupture, les perspectives politiques apparaissaient favorables 2
1'émergence de changements fondamentaux. En fait, ces forces demandant par
ailleurs, une plus grande participation des travailleurs, semblent avoir eu plus de
succes pour obtenir une rigidification et une réorganisation de 1'approche normative.

Pour faire réussir 1'école sociologique des accidents du travail que Tom Dwyer a
créée et veut développer, 1'apparition du "public" dans le champ des accidents est
essentielle. Il existe, en particulier aux Etats-Unis, un "public” qui résiste a certains
types de développements techniques parce qu'il éprouve une "terreur du risque”. Cet
effet se produit quand les personnes se sentent exposées a des risques croissants,
inconnus, inhabituels, incontrdlables et susceptibles de produire un grand nombre de
morts. L'accroissement de la "terreur du risque" peut étre interprétée comme une
réaction 2 la croissance du pouvoir technocratique, pouvoir li€ a la sécurité
systémique, et dont 1'arrogance se trouve contredite par les catastrophes des dernires
années.

L'école sociologique comporte pour Tom Dwyer 4 hypotheses principales :

1) Les relations sociales au travail produisent des accidents du travail.

2) Plus lourd est le poids d'un certain niveau des relations sociales dans la gestion des
relations des travailleurs avec les dangers de leur travail, plus grande est la proportion
d'accidents produits a ce niveau.
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3) Plus fort est le niveau d'auto-contrdle par les travailleurs a un niveau donné, plus
faible est la proportion d'accidents produits au niveau que l'action des travailleurs
peut controler.

4) Plus grand est le degré de gestion de la sécurité par la direction a un niveau donné,
plus basse est la proportion d'accidents produits au niveau que la direction tend a
contréler.

Quelle que soit la valeur de ces hypothéses précises, tout chercheur, tout observateur
qui a étudié le travail sur le terrain sait combien les forces sociales distordent dans la
réalité les regles que chacune des 3 écoles antérieures ont émises. La nécessité d'une
approche sociologique de la constitution du risque a tous les niveaux de la conception,
de 1'organisation et de la gestion du travail, nous parait donc réelle, et le livre de Tom
Dwyer apporte une contribution significative a cette approche.

Un autre élément essentiel de la pensée de Tom Dwyer est l'existence chez les
travailleurs d'un “sentiment de vérité et de justice". Cette affirmation de l'auteur
correspond au retour trés intéressant de la morale sous la forme de 1'éthique dans les
réflexions actuelles sur la société. Ceux qui sont attachés a 1'analyse ergonomique du
travail, c'est-d-dire a4 la description du travail réel, ne peuvent qu'apprécier les
concepts de vérité et de justice tels que Tom Dwyer les évoque, mais il faudrait établir
des régles précises pour que le franchissement des limites de 1'observation objective
ne conduise pas & une manipulation sociale des valeurs que Tom Dwyer invoque. Il
n'y a, par contre, pas de danger si l'on suit avec les ergonomistes, les
recommandations de Hirschhorn cité par Dwyer. "Dans les systemes qu'ils utilisent,
les travailleurs doivent étre en état de constituer une vision cohérente de ce qui se
passe et de corriger le fonctionnement du systtme. Ces travailleurs doivent étre en état
de comprendre les conséquences de leurs décisions de controle".

La réflexion de Tom Dwyer sur le sentiment de vérité et de justice prend toute sa
valeur quand 1'auteur aborde la formation a la sécurité. "La vérité est une notion qui
se forme expérimentalement dans un contexte social; associée avec le sens de la
justice, elle constitue une fondation d'une tradition culturelle. Mais, dans les périodes
de changement rapide, quand l'expérience d'un processus ou d'un matériau est faible,
les chances des travailleurs de constituer un savoir fonctionnellement convenables sont
réduites ..."
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Les themes qui viennent d'&ire évoqués brievement sont loin de constituer le seul
contenu de ce livre d'une grande richesse, fruit d'une culture trés vaste qui va de
1'histoire de 1l'invention et de 1'usage de la lampe Davy en 1816, a 1'évolution du
sentiment de la mort dans le monde moderne comme le montre Philippe Aries. Ce qui
est trés rare dans un livre appartenant a la littérature anglo-américaine, c'est de
trouver autant de rapprochements judicieux entre auteurs de langue anglaise et auteurs
francais (Crozier, Faverge, Touraine, Quinot, Queré, Cottereau, Lenoir, Valentin,
Dejours, Laville, Montmollin, Roustang, Mottez, Leplat, Cuny, etc ...). On peut
avoir ainsi une image tres intéressante des convergences et divergences des modes de
pensée qui sont les ndtres avec la littérature de langue anglaise.

La lecture attentive du livre complexe de Tom Dwyer est d'une grande utilité, non
seulement pour les sociologues du travail ou les spécialistes de la sécurité du travail,
mais pour tous ceux qui cherchent 2 comprendre oll se situent le ou les fils de leurs
recherches et de leurs pratiques dans le tissu multicolore du travail pour emprunter a
Tom Dwyer l'une de ses métaphores. |

A. Wisner
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DWYER T. Life and death at work

1° Traduction partielle et commentaires

2° Analyse 2 paraitre dans le Travail Humain

Textes de A. Wisner (Février 1993)
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DWYER T. (1991) Life and death.at work. Industrial accidents as a case of
socially produced error PLENUM publ NEW-YORK 318 p.

Traduction partielle et commentaires

p. 5 - A ce point de sa réflexion, le sociologue devient plus précis : de quelle fagon le
probleéme est-il traité et comment les divers acteurs sociaux en définissent-ils le
traitement, quelles ressources lui sont consacrées et quelles forces sont mobilisées,
rejetées ou démobilisées dans la construction de modeles d'action qui deviennent
éventuellement dominants ? Existe-t-il des éléments que 1'on puisse localiser et qui
puissent servir de bases & partir desquelles 1'ampleur d'une action future puisse étre
accrue a partir des modeles dominants ? Ces questions sont assez générales pour
guider une recherche sur les origines historiques d'autres notions modernes d'erreur.

p. 16 - L'attitude fondamentale du capitaliste industriel {par opposition au capitaliste
traditionnel] est une orientation vers l'investissement dans les conditions de travail
afin d'accroitre la productivité et, de ce fait, le profit.

p. 18 - Beaucoup de travailleurs [mineurs] au début du XIXe siécle (invention de la
lampe Davy en 1816) en particulier ceux qui étaient qualifiés, pensaient que la
Science pouvait étre un outil de 1'émancipation humaine ... J'appellerai ces
travailleurs qui étaient activement en faveur de l'usage de la technologie pour
ameéliorer les conditions de travailleurs, des "travailleurs industriels".

p. 20 - Mr Thornley, un magistrat, s'apergoit que les mineurs (les mineurs autonomes
avaient percu le danger lors de leur opposition initiale aux lampes Davy) étaient
obligés de travailler dans des endroits qui avaient été considérés auparavant comme
dangereux, comme comportant trop de gaz. Comment cela se produisit, nous ne le
savons pas, qu'il s'agisse d'employeurs utilisant 1'autoritarisme ou offrant des primes.
L'effet important fut que la lampe fut imposée en dépit du jugement des {de certains]
travailleurs.

p. 21 - Quand la performance objective de la lampe [Davy] devint plus importante que
les criteres "de vérité et de justice", il apparut une nouvelle légitimité. Le refus du
travail est combattu par un instrument, le travail est progressivement objectivé et ainsi
chaque instrument de ce type détruit une partie de la tradition culturelle. Le pouvoir
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de traiter techniquement un danger est né et avec lui, la tradition culturelle de voir le
danger comme une production sociale est menacée ...
I1 existe six effets des instruments de sécurité congus techniquement :

1) quand le dispositif produit un taux plus bas d'un accident défini techniquement
(effet de 1'investissement efficace)

2) Le dispositif peut ne pas obtenir une baisse du taux des accidents définis
techniquement (effet de 1'investissement inefficace)

3) Le dispositif technique existe, mais l'investissement nécessaire n'est pas fait, le
taux demeure élevé (effet du non-investissement)

4) Les accidents définis n'existent pas. Il existe une différence entre les travailleurs
pour lesquels le dispositif est utile et ceux pour lesquels il ne 1'est pas (effet
d'inégalité [de 1'effet] de I'investissement).

5) La mesure technique peut produire de nouveaux accidents (effet des nouveaux
accidents)

6) Les notions de vérité et de justice des travailleurs sont ébranlées (effet
d'ébranlement des notions de vérité et de justice chez les travailleurs).

p. 22 - Au milieu du XIXe sigcle, dans la puissance industrielle la plus importante (la
Grande-Bretagne), 3 modeles distincts de la sécurité¢ industrielle apparaissent. Le
premier modeéle, celui des capitalistes industriels qui cherchaient & accroitre la
productivité en investissant dans les conditions de travail, dont les dispositifs de
sécurité, constituent un élément. Dans le second modele, les capitalistes traditionnels
refusaient d'investir dans la sécurité comme sans rapport avec le profit. Finalement,
pour les travailleurs autonomes, c'est l'exercice de leur autonomie qui produisait la
sécurité la plus grande.

p. 22 - Le modele capitaliste industriel a gagné et devint le prototype de la sécurité
industrielle dans le monde entier [ceci n'est tout simplement pas vrai car la méme
histoire se produit au cours de toute industrialisation avec des mentalités diverses des
patrons et des ouvriers. Pourquoi Dwyer a-t-il abandonné son point de vue
comparativiste ?]

R R
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p. 23 - en 1833, une Commission Royale du secteur industriel fut priée d'établir un
systtme d'inspection organisé par 1'Etat "surtout pour ceux des industriels qui
désiraient que les heures de travail fussent réduites au niveau qu'ils avaient atteint"
[C'est la bataille de la réglementation sociale a laquelle la Grande-Bretagne veut
maintenant échapper en Europe, et c'est la volonté des P.V.D.I. d'échapper a la
législation BIT. Ils déclarent que cette réglementation est un outil des P.D.I. pour
empécher leur concurrence] .

p- 150 - Hypotheses générales

La réalité de la plupart des situations de travail est que le travail est dirigé a plus d'un
niveau et que les relations entre niveaux peuvent étre simples 2 un moment donné et
étre complexes a un autre moment. Une théorie sociologique a été formulée et
pendant le temps de son élaboration, de nombreuses hypotheses ont été soit suggérées,
soit déduites. Elles peuvent toutes étre vérifiées. Les 4 hypotheses principales les
mieux établies sont les suivantes :

1) Les relations sociales au travail produisent des accidents du travail.

2) Plus lourd est le poids d'un certain niveau de relations sociales dans la gestion des
relations des travailleurs avec les dangers de leur travail, plus grande est la proportion
d'accidents a ce niveau.

3) Plus grand est le niveau d'auto-contrédle par les travailleurs a un niveau donné, plus
faible est la proportion d'accidents produits au niveau que l'action des travailleurs
tend a controler.

4) Plus grand est le degré de gestion de la sécurité par la direction a un certain niveau,
plus basse se trouve étre la proportion d'accidents produits a ce niveau que l'action de
la direction cherche a contrdler.

p. 231 - Au début des années 80, les outils utilisés pour analyser le développement
des diverses institutions durant notre siécle, ont cessé de paraitre adéquats. Il semblait
que les institutions se soient ouvertes et se soient orientées autrement. D'un point de
vue analytique, 1'examen de la prévention semblait devoir étre accompli mieux en
classant les activités selon 3 écoles qui pouvaient étre considérées comme luttant entre
elles pour influer sur le terrain laissé libre par la rupture. Aucune de ces écoles -
1'approche par les normes, 1'approche codt-bénéfice et la sécurité systémique - ne peut
étre considérée aujourd'hui comme exercant une hégémonie similaire a celle qu'a
connue l'ingénierie de la sécurité aux Etats-Unis ou les interventions publiques




ailleurs. Chaque école, & un degré ou un autre, a réussi a pénétrer les institutions de
sécurité en transformant ainsi les termes du débat interne et les relations entre
institutions.
La notion que les "écoles" en soient arrivées a remplacer les institutions comme
1'élément clef d'analyse, est une idée nouvelle. Le terme d'école regroupe - doit-on le
rappeler - les fonctionnaires, les spécialistes, les disciplines et sous-disciplines
travaillant au sein d'espaces particuliers, politiquement définis. Chaque école a une
approche particuliere de 1'analyse, chacune découpe transversalement les institutions
et, de cette facon, permet aux membres de la méme école de se fixer des objectifs

communs en dépit de 1'existence de frontiéres qui sont disciplinaires, professionnelles
ou administratives.

Les changements institutionnels des années 70 ont contribué a la restauration de la
' paix sociale au sujet des accidents du travail. Toutefois, il apparait que la crainte de
nouveaux accidents, ceux qui tuent beaucoup plus de citoyens que de travailleurs, est
ressentie dans les nations les plus avancées. Les citoyens mobilisés tendent a placer
les cofits potentiels de tels accidents & un niveau si élevé que les firmes investissent
pour prévenir les Bhopal, Three Mile Island et Seveso, pour éviter de prendre les vies
du public. Une telle mobilisation augmente la préoccupation de 1'industrie vis-a-vis de
la prévention des accidents du travail en méme temps que l'industrie cherche a
convaincre le public que ses craintes sont sans fondements.

La structure de ce chapitre correspond 2 la construction et la mise en oeuvre d'un
métier 2 tisser. Les écoles sont mises en situation de contraste 1'une par rapport a
1'autre. Par ailleurs, une série de remarques sont tissées : ces remarques portent sur
les limites de chaque intervention, institution, changement institutionnel, social et
économique, et correspond 2 une réflexion portant sur les données historiques. Quand
le tissage s'arréte, une série d'impasses apparaissent a divers niveaux. En outre,
certaines écoles sont reconnues comme des outils qui servent a 1'émergence de forces
sociales nouvelles. Ces observations demandent que 1'on mette le tissu de c6té et que
l'on recommence en reprenant les fils négligés ou peu utilisés dans le tissage
précédent. Les contours d'une nouvelle école d'analyse des accidents, de leur
prévention et de leur compensation apparaissent alors de telle sorte que cette école
rende compte d'une analyse sociologique du phénomene.

e o ——
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p. 251 - Le systtme de compensation du type Bismark a transféré le poids de la
responsabilité des accidents du travail et de leur compensation des salariés aux
employeurs. Maintenant, le systtme innovateur néozélandais déplace la responsabilité
de la production des accidents des employeurs au progrés technologique et la

responsabilité de leur compensation aux bénéficiaires du progres, la société dans son
ensemble.

p. 252 -_reprendre les fils * : les changements de la compensation dans un contexte
plus large

On peut émettre 'hypothese que les développements comme ceux que nous avons
évoqués sont produits par 3 transformations culturelles chez les acteurs : un
changement dans la perception cuiturelle de la mort, une généralisation de la
perception d'un accroissement des risques et la combinaison d'une confiance générale
et d'une méfiance vis-a-vis des méthodes dominantes de gestion de ces risques. Pour
arriver 4 une compréhension de cet ensemble apparemment complexe d'hypotheses de
changement, j'ai besoin de faire d'importantes digressions afin de les examiner chacun
3 leur tour. En faisant cela, la préoccupation relative & la production d'accidents se
joindra & celle de la compensation et a quelques-unes des bases sociales d'une
éventuelle consolidation pour laquelle - faute de meilleurs termes - on emploiera le
terme d'école sociologique de 1'analyse des accidents et de la prévention. Dans cette
discussion, on fera largement référence 2 la littérature nord-américaine sur la sécurité
des systemes.

Perception de la mort. Les attitudes vis-a-vis de la mort se sont transformées en
Occident en parallele avec le contrle croissant sur la vie qui a été associé avec la
croissance de la société industrielle, contrdle attribuable a des facteurs tels que
1'épuration des eaux, 1'hygitne et la santé publiques, et plus tard les vaccinations.
Pour Philippe Aries, la mort de l'autre est devenue socialement plus importante que
notre propre mort. Depuis le début du XXe siecle, Aries note un autre changement,
1'apparition d'une attitude "moderne" vis-a-vis de la mort ol la mort est "interdite"
pour préserver le bonheur. Cette interdiction née aux Etats-Unis fut bétie sur les
ruines du puritanisme dans une culture urbanisée qui est dominée par la recherche du

* L'expression : “reprendre les fils" est une allusion a la métaphore des métiers a
tisser p. 234
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bonheur liée a la recherche du profit. La mort change ainsi qualitativement avec. :

1'accroissement de 1'espérance de vie, le désir d'immortalité s'accroit et la lutte contre
les accidents est considérée comme une lutte contre une mort laide.

P. 254 - Les craintes collectives d'exposition au risque

La croissance en importance de 1'élite technocratique, peut étre considérée comme un
effet du changement culturel qui a créé de nouvelles exigences, exigences que 1'élite
déclare étre capable de satisfaire. Des enquétes américaines montrent que les citoyens
se pergoivent comme exposés a des risques plus grands que dans le passé ...

11 est difficile de comprendre pourquoi le public se pergoit comme sujet a des risques
plus grands que dans le passé. Aux Etats-Unis ou les considérations relatives aux
risques ont une importance politique et économique majeures, 1'espérance de vie est
de 72 ans, accroissement considérable par rapport a 1'espérance de vie de 50 ans un
si¢cle auparavant. Une observation aussi simple que celle que la coexistence de
risques vitaux plus faibles et d'un accroissement des peurs constitue la base de tout un
champ nouveau de recherche ...

p. 256 - L'absence de confiance du public dans les industries dangereuses a deux
bases objectives : le secret et l'impression d'absence de contrdle public de la
situation ...

p. 258 - Ainsi, pour Perrow, les risques devraient étre contrélables, leur potentiel de
destruction réduit, on ne devrait utiliser que des matériaux comportant des risques
relativement bien connus vis-a-vis de 1'homme et les systeémes de production devraient
étre transparents. Pour Perrow, la réduction des couplages, le ralentissement et la
simplification des activités réduiraient aussi bien les accidents que la crainte que 1'on
observe dans le public. Certaines technologies qui font trés peur au public, ont “en
compensation peu d'avantages et reposent sur des systtmes de production ayant de
hauts niveaux de capacités intrinseéques de défaillance et doivent étre abandonnées.

p. 265 - La sécurité systémique : de 1'auto-promotion aux effets pervers.
... Il est trés probable que la demande pour la sécurité systémique va s'accroitre a la

suite de l'accident de Challenger, mais la sécurité systémique apparait maintenant
comme incapable de réaliser ses promesses, 1'élimination des accidents. En fait, le
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désir inhérent 2 la sécurité systémique, de 1'importance des relations sociales dans la
gestion des relations entre les travailleurs et leur travail, introduit de nouveaux
problemes. Des effets pervers telle que l'atteinte du sentiment de vérité et de justice
des travailleurs, l'introduction de nouveaux types d'accidents, 1'inégalité et les effets
inefficaces des investissements, apparaissent a nouveau sur la scéne.

Beaucoup de processus modernes de haute technologie sont congus de telle fagon
qu'ils sont si complexes, si pleins d'inconnus et si étroitement connectés a la fois sur
le plan fonctionnel et sur le plan temporel [comme le montre Perrow], que les
travailleurs sont incapables d'acquérir les qualifications nécessaires pour exécuter le
travail avec slreté, et la direction est incapable de coordonner le travail de fagon a
prévenir des phénomeénes étendus de désorganisation. La conception du processus de
travail a rendu impossible aux travailleurs la construction de notions adéquates

relatives a4 1'état du processus et au controle de danger pour batir un modele de
"vérité".

Le rapport Rasmussen de 1975 est un élément central de référence pour 1'école
systémique de sécurité et est utilisé fréquemment par ceux qui cherchent 2 vendre
1'idée : les accidents de centrales nucléaires sont des situations proches de
I'impossible. La Commission de Contréle Nucléaire (Nuclear Regulatory
Commission) des U.S.A. s'est montrée critique vis-a-vis de ce rapport du fait du
traitement simpliste qu'il accorde aux accidents systémiques, types d'accidents propres
aux systtmes complexes. Ce type d'accident que nous examinerons empiriquement
apparait comme largement ignoré par la littérature de sireté systémique. Cela a
conduit E.W. Hagen, un des directeurs du journal Nuclear Safety a observer que les
spécialistes des accidents travaillent activement dans un domaine dont on n'a pas
montré qu'il constituait le probléme principal, ce dernier étant la complexité de ces
systemes en elle-méme.

Charles Perrow fait une distinction entre les défaillances des composants et les
accidents systémiques. Ces deux types d'accidents commencent par des défaillances
d'instrument, mais dans les accidents systémiques, les défaillances multiples
interagissent selon des modalités qui n'ont pas été prévues par les ingénieurs systeme
et par ceux qui ont été formés 2 les utiliser, alors que dans les cas de défaillance de
composants, les phénomenes peuvent étre anticipés et compris ....
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CONCLUSION

p. 268 - Toutes les industries considérées du point de vue de la sécurité systémique
ont au moins un point commun : quand les travailleurs développent un sens de la
vérité et connaissent les dangers de leur travail, ils peuvent décider de les accepter ou
de les refuser. Ces industries peuvent différer selon deux aspects importants : d'abord,
il peut se révéler impossible pour les travailleurs de développer une notion de vérité,
et par ailleurs, les accidents peuvent inclure une exposition du public 4 de graves
périls ...

... L'élite technocratique parle comme si elle, et elle seule, était 1'incarnation de la
raison et du progres. Elle ignore les recommandations politiques du type de celles de
Perrow, et se moque des conceptions populaires de vérité et de justice, des craintes de
désastre et des demandes pour des contrdles socialement transparents des technologies.
L'opposition montre le colt élevé - économique, politique et social - du
développement technocratique de certains processus industriels et en faisant cela, a été
capable de ralentir la réalisation de certains projets technocratiques ...

Des mouvements sociaux peuvent contraindre a l'abandon de 1'énergie nucléaire,
symbole de 1'4ge technocratique. Cependant, un tel abandon ne pourrait étre considéré
comme le signe d'une blessure mortelle du pouvoir technocratique. Ce dernier
continuera a pénétrer toutes les spheres de la vie de diverses fagons et un des modes
de pénétration au poste de travail sera la sécurité systémique ... Inutile de dire que la
plupart des spécialistes de la sécurité associés 2 cette école [systémique] continueront 2
exclure toute notion de productjon sociale des accidents ...

p. 270 - L'approfondissement de 1'approche réglementaire, en particulier grace a des
réglements d'origine gouvernementale, représente une continuation de la solution
weberienne 2 la notion marxiste du conflit de classe que les accidents industriels ont
aidé a rendre visible. Le développement de 1'école des colits-bénéfices est une réponse
au colt croissant de la solution weberienne du point de vue économique et social.
Cette école cherche une solution dominée par la rationalité de 1'économie du marché.
L'école systémique - sous sa forme pure - cherche a construire une rationalité sociale
qui dépasse les conflits économiques et politiques qui sous-tendent les autres
approches, bien que son projet de planification et de programmation totales du
processus de travail cherche a faire naitre une orientation culturelle favorable a cette
entreprise.

—————— -
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Nous avons vu que chacune de ces écoles a rencontré des impasses dans sa capacité de
prévenir les accidents, ce qui souleve des questions sur la possibilité de changements.
Au début des années 70 [une fagon pudique de parler des événements de 1968
considérés par l'auteur comme la rupture], compte tenu de 1'existence générale de
forces de rupture, les perspectives politiques paraissaient favorables a 1'émergence de
changements fondamentaux ... En fait, ces forces demandant, par ailleurs, une plus
grande participation des travailleurs, semblent avoir eu plus de succgs pour obtenir
une rigidification et une réorganisation de 1'approche normative ...

p. 271 - VERS UNE NOUVELLE ECOLE

La vaste majorité des militants des mouvements sociaux se sont incorporés dans les 3
écoles. Ce qui, au début des années 1970, apparaissait comme une base politique
potentielle pour une nouvelle école, est beaucoup moins net aujourd'hui ...

p. 275 - LE REAJUSTEMENT DU PRISME : LA REUNION DES FORCES
POLITIQUES ET DES BASES INTELLECTUELLES ...
ELEMENTS DE LA SCENE POLITIQUE ...
EMPLOYEURS ...

... Dans "au-dela de la mécanisation"”, Hirschhorn a consacré un effort considérable a
I'examen des équipes autonomes. En pensant & Three Miles Islands et a d'autres
accidents sur des réacteurs nucléaires, il montre que "nous devons concevoir les
situations de travail de telle sorte que les travailleurs puissent effectivement utiliser er
les commandes, les modifier et les régler pour prévenir les défaillances et les erreurs
que l'ingénieur n'avait pas anticipées". Il propose que, dans les systemes, les
travailleurs soient en état de constituer une vision cohérente de ce qui se passe dans
leur domaine, et qu'ils aient la capacité de la corriger. Ces travailleurs doivent étre en
état de "comprendre les conséquences de leurs décisions de contrdle”. Il développe
encore son argument les nouvelles technologies exigent que nous développions une
culture de 1'apprentissage, une appréciation des phénomeénes qui apparaissent et la
compréhension du savoir tacite, un sens des relations intersubjectives et une
appréciation de nos choix de conceptions organisationnelles”.
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-.Ce que Hirschhorn appelle "travail post-industriel" est géré avec succeés quand les
travailleurs ont la capacité de développer leurs propres notions de vérité et d'agir
selon elles ...

Apres avoir considéré les activités industrielles classiques en Suéde, une discussion
montre que la qualité de la vie de travail peut étre améliorée quand les travailleurs
assistent la direction dans les décisions d'investissement ...

p. 276 - UN INTERMEDE : L'EDUCATION A LA SECURITE ET LA NOTION
DE VERITE CHEZ LES TRAVAILLEURS ...

... Dans quelles limites est-ce que 1'idée que les travailleurs peuvent étre éduqués a la
sécurité contredit 1'idée centrale dans ce livre - selon laquelle les travailleurs ont un
sens de la vérité et de la justice qui les guide dans l'exécution de leur travail, et que,
quand ils sont orientés vers une fagon slire d'agir, et qu'ils peuvent agir de fagon
autonome par rapport a la domination des forces sociales a d'autres niveaux, ils
construisent une situation de travail sire. La vérité est - nous 1'avons vu - une notion
qui se forme expérimentalement dans un contexte social; associée avec le sens de la
justice, elle constitue une fondation d'une tradition culturelle. Dans les périodes de
changement rapide, quand 1'expérience d'un processus ou d'un matériau est faible, les
chances des travailleurs d'obtenir un savoir fonctionnellement convenable sont
réduites ...

p. 277 - ... Les relations sociales imprégnent la construction de la représentation de
la sécurité chez les travailleurs. Par exemple, les travailleurs peuvent rejeter des
dispositifs de protection qu'ils considerent comme injustes, et créer alors de fausses
notions de causalité qu'ils construisent comme ayant une valeur de vérité rationalisant
ainsi leur rejet. [Avec une telle dialectique, on peut manipuler la notion de vérité et de
justice chez les travailleurs au-dela du raisonnable] ... Pour que les explications
causales puissent étre considérées comme adéquates, il faut, dans la perspective
développée dans ce livre, qu'elles soient confirmées en référence avec le systtme de
signification des travailleurs. Ce processus éducatif "de haut en bas" est inversé par la
logique de quelques études récentes ou, au lieu d'accepter les définitions des causes de
risque données par les professionnels, les chercheurs ont trouvé des données
significatives grice a des entretiens avec les travailleurs. Les résultats obtenus ainsi
conduisent a la construction d'hypotheses causales ...
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Les programmes "d'éducation” reposent souvent sur l'idée qu'il existe une seule vérité
et sont considérés comme efficaces quand cette "vérit€" est acceptée par les
travailleurs. Un tel succes ne représente souvent rien d'autre que la soumission
idéologique des salariés aux perspectives de la direction. Une telle conception est
violemment opposée du point de vue adopté dans ce livre ...

p. 282 - ... Une telle évaluation conduit a2 une conclusion assez pessimiste au sujet
des bases politiques possibles pour une école sociologique qui se trouve ainsi sur un
terrain fragile. Ces bases sociales ont été désagrégées par un double processus grice a
la combinaison de la répression par le capital et les bureaucraties publiques et grice a
l'intégration dans les autres écoles ol se trouvent la production et la transmission du
savoir. Dans les comités et les représentations des travailleurs dans les situations de
travail, c'est la paralysie scandaleuse du mouvement syndical qui est en cause [Ce
genre d'appréciation ne me parait ni scientifique, ni en particulier sociologique, mais
politique et militant. En effet, la question scientifique-sociologique est celle de savoir
pourquoi les syndicats sont paralysés dans ce domaine. Dwyer devrait réfléchir a la
question fondamentale dans son domaine, du pouvoir dans les organisations et du
changement des forces sociales depuis 1988 du fait de la transformation politique et
économique du monde] ...

p- 284 - Ceux qui ont une expérience sociale des accidents, les voit traités en termes
matériels. Ceux qui regardent les accidents a partir de conception de vérité et de
justice sont considérés comme évoquant des valeurs par ceux qui affirment traiter la
sécurité en accord avec les "faits". Le probleme des relations sociales a été transformé
en un probleéme que l'on peut résoudre par la négociation et 1'administration. Mais
une telle transformation a produit un vide entre travailleurs et syndicats. Une des
conséquences de ce vide est la rupture : les travailleurs se heurtent non seulement aux
hiérarchies syndicales en voulant une priorité plus forte pour la sécurité, mais aussi
contre les approches actuelles de la sécurité - approches formulées activement ou

passivement avec le soutien syndical.
p. 284 - UNE ECOLE NOUVELLE ET SOCIOLOGIQUE : REGARD FINAL ...

... Quand la majorité des accidents est produite par des primes de rendement, le réle
des interventions "techniques" est faible. Certaines formes de désorganisation et de
sous-qualification peuvent émaner de l'incapacité de certaines structures des tiches a
tenir compte des limites des performances humaines; dans de tels cas, les disciplines



s

comme l'ergonomie, la psychologie cognitive et la médecine peuvent chacune jouer
un réle analytique. De nouveaux instruments légaux peuvent distinguer les différents
types de relations sociales. Par exemple, la production délibérée par les employeurs
de la sous-qualification des travailleurs, doit étre distinguée de 1'offre habituelle de
récompenses financieres quand un proces a lieu pour prévenir ou punir la production
d'accidents ... Le systtme judiciaire peut développer de nouveaux critéres pour
évaluer la responsabilit¢ de l'employeur et des salariés dans la production
d'accidents : les accidents produits par l'autoritarisme doivent étre soumis 2 la
1égislation criminelle, ceux qui sont produits par la routine a la législation pénale ...

"LE PUBLIC" : UN NOUVEL ACTEUR POLITIQUE ENTRE EN SCENE ...

p. 287 ... D'un point de vue sociologique, le "public" apparait comme une catégorie
trop nébuleuse pour étre considéré comme un acteur social capable d'influencer les
politiques de siireté. Nous avons vu qu'il existait aux Etats-Unis un public qui résiste
a certains types de développement parce qu'il éprouve une "terreur du risque". Cet
effet est produit chez les gens qui se sentent soumis a des risques croissants, inconnus,
inhabituels, incontrdlables, susceptibles de produire un grand nombre de morts et
répartis inégalement. L'accroissement de la terreur du risque a été interprétée comme
une réaction a la croissance du pouvoir technocratique, pouvoir lié a la sécurité
systémique. Ceux qui éprouvent la terreur du risque sont considérés comme un
segment d'un acteur, en préparation dans le domaine anti-technocratique, un acteur
qui cherche a construire un pouvoir démocratique suffisamment fort pour se
confronter avec un adversaire qui construit son pouvoir sur la base du savoir, renforcé
par les outils de la complexité et du secret, un pouvoir qui cherche a soumettre tous
les aspects de la consommation et de la production a ses plans.

[Et si la terreur du nucléaire était favorisée ou produite par les compagnies pétroliéres
qui n'aiment pas que 1'on évoque 1'énorme quantité de morts liée & la possession et au
prix du pétrole (guerre d'Algérie, Liban, conflit irano-irakien, guerre du Koweit) 7].
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DWYER T. (1991) Life and death at work. Industrial accidents as a case of
socially produced error PLENUM pub NEW-YORK, 318 p.

Analyse a paraitre dans le Travail Humain

Tom Dwyer est un sociologue néo-zélandais, d'origine irlandaise, qui, apreés des
recherches sur le terrain en Nouvelle-Zélande et en France dans le domaine des
accidents du travail dans le bitiment, a soutenu sa theése en France sur la genese des
accidents du travail, et enseigne maintenant a 1'Université de Campinas au Brésil.
Dans “"Life and death at work", Tom Dwyer reprend et structure 1'ensemble de ses
travaux tous orientés vers 1'analyse des accidents du travail considérés d'un point de
vue sociologique.

Le livre de Tom Dwyer bénéficie d'une documentation considérable. Plus de 700
notes réferent a des travaux d'autres auteurs qui sont plus ou moins longuement
commentés. L'usage que le lecteur peut faire de cette remarquable bibliographie est
toutefois rendu quelque peu malaisé du fait de 1'absence d'une liste alphabétique des
auteurs cités en référence.

La documentation ainsi réunie par l'auteur lui permet de tracer un historique de la
représentation des accidents du travail et de la lutte contre ceux-ci. Il décrit cette
histoire comme une suite de crises séparées par des paliers ou les solutions élaborées
par la société a la suite des crises demeurent acceptées.

Apres une période pré-industrielle ol l'accident apparait comme le résultat d'un
mauvais sort ou des péchés de 1'humanité, la croissance rapide de la fréquence des
accidents bien étudiée dans les mines de charbon britanniques au début du XIXe
siecle, conduit 4 la création de la prévention technique réglementaire. Pour Tom
Dwyer “"1'approfondissement de 1'approche réglementaire, en particulier grace a des
réglements d'origine gouvernementale représente une continuation de la solution
weberienne 2 la notion marxiste de conflit de classe que les accidents du travail ont
aidé 2 rendre visible. Le développement de 1'école des coits-bénéfices en matiere de
sécurité du travail est & son tour une réponse au colt croissant de la solution
weberienne du point de vue économique et social; 1'école cofit-bénéfices cherche a

construire une solution dominée par la rationalité de 1'économie de marché. L'école




systémique - sous sa forme pure - cherche & construire une rationalité sociale qui
dépasse les conflits économiques et politiques qui sous-tendent les autres approches.
Son projet de planification et de programmation totales du processus de travail, tend a
faire naitre une orientation culturelle favorable a cette entreprise”. Les recherches
ergonomiques et psychologiques sur la fiabilit¢ humaine dont le rapport Rasmussen
(1975) est le texte le plus connu, font partie intégrante de 1'approche systémique.

Dans chaque institution de prévention, les 3 écoles réglementaire, cofits-bénéfices et
systémique se trouvent représentées, mais elles ne satisfont ni les travailleurs ni les
public. Chacune des écoles a conduit 2 des impasses dans sa capacité de prévenir les
accidents ce qui souléve des questions sur les possibilités de changement. Au début
des années 70 [une fagon pudique pour Tom Dwyer d'évoquer les événements de
1968 considérés par 1'auteur comme_la rupture], compte tenu de l'existence générale
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des forces de rupture, les perspectives politiques apparaissaient favorables a
1'émergence de changements fondamentaux. En fait, ces forces demandant par
ailleurs, une plus grande participation des travailleurs, semblent avoir eu plus de
succes pour obtenir une rigidification et une réorganisation de 1'approche normative.

Pour faire réussir 1'école sociologique des accidents du travail que Tom Dwyer a
créée et veut développer, 1'apparition du "public” dans le champ des accidents est
essentielle. Il existe, en particulier aux Etats-Unis, un "public” qui résiste & certains
types de développements techniques parce qu'il éprouve une "terreur du risque". Cet
effet se produit quand les personnes se sentent exposées a des risques croissants,
inconnus, inhabituels, incontr6lables et susceptibles de produire un grand nombre de
morts. L'accroissement de la "terreur du risque" peut étre interprétée comme une
réaction 2 la croissance du pouvoir technocratique, pouvoir li€ a la sécurité
systémique, et dont 1'arrogance se trouve contredite par les catastrophes des dernieres
années.

L'école sociologique comporte pour Tom Dwyer 4 hypotheses principales :

1) Les relations sociales au travail produisent des accidents du travail.

2) Plus lourd est le poids d'un certain niveau des relations sociales dans la gestion des
relations des travailleurs avec les dangers de leur travail, plus grande est la proportion
d'accidents produits a ce niveau.




"rald
e
B R

- 3) Plus fort est le niveau d'auto-contrdle par les travailleurs & un niveau donné, plus

faible est la proportion d'accidents produits au niveau que l'action des travailleurs
peut contrdler.

4) Plus grand est le degré de gestion de la sécurité par la direction a un niveau donné,
plus basse est la proportion d'accidents produits au niveau que la direction tend &
contrdler.

Quelle que soit la valeur de ces hypotheses précises, tout chercheur, tout observateur
qui a étudié le travail sur le terrain sait combien les forces sociales distordent dans la
réalité les régles que chacune des 3 écoles antérieures ont émises. La nécessité d'une
approche sociologique de la constitution du risque a tous les niveaux de la conception,
de l'organisation et de la gestion du travail, nous parait donc réelle, et le livre de Tom
Dwyer apporte une contribution significative a cette approche.

Un autre élément essentiel de la pensée de Tom Dwyer est l'existence chez les
travailleurs d'un "sentiment de vérité et de justice". Cette affirmation de 1'auteur
correspond au retour trés intéressant de la morale sous la forme de 1'éthique dans les
réflexions actuelles sur la société. Ceux qui sont attachés a 1'analyse ergonomique du
travail, c'est-a-dire 2 la description du travail réel, ne peuvent qu'apprécier les
concepts de vérité et de justice tels que Tom Dwyer les évoque, mais il faudrait établir
des régles précises pour que le franchissement des limites de 1'observation objective
ne conduise pas a une manipulation sociale des valeurs que Tom Dwyer invoque. 11
n'y a, par contre, pas de danger si l'on suit avec les ergonomistes, les
recommandations de Hirschhorn cité par Dwyer. "Dans les systtmes qu'ils utilisent,
les travailleurs doivent étre en état de constituer une vision cohérente de ce qui se
passe et de corriger le fonctionnement du syst¢me. Ces travailleurs doivent €tre en état
de comprendre les conséquences de leurs décisions de contrdle”.

La réflexion de Tom Dwyer sur le sentiment de vérité et de justice prend toute sa
valeur quand 1'auteur aborde la formation a la sécurité. "La vérité est une notion qui
se forme expérimentalement dans un contexte social; associée avec le sens de la
justice, elle constitue une fondation d'une tradition culturelle. Mais, dans les périodes
de changement rapide, quand 1'expérience d'un processus ou d'un matériau est faible,
les chances des travailleurs de constituer un savoir fonctionnellement convenables sont
réduites ..."
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Les thémes qui viennent d'étre évoqués brievement sont loin de constituer le seul
contenu de ce livre d'une grande richesse, fruit d'une culture trés vaste qui va de
1'histoire de l'invention et de 1'usage de la lampe Davy en 1816, a 1'évolution du
sentiment de la mort dans le monde moderne comme le montre Philippe Aries. Ce qui
est trés rare dans un livre appartenant a la littérature anglo-américaine, c'est de
trouver autant de rapprochements judicieux entre auteurs de langue anglaise et auteurs
francais (Crozier, Faverge, Touraine, Quinot, Queré, Cottereau, Lenoir, Valentin,
Dejours, Laville, Montmollin, Roustang, Mottez, Leplat, Cuny, etc ...). On peut
avoir ainsi une image trés intéressante des convergences et divergences des modes de
pensée qui sont les ndtres avec la littérature de langue anglaise.

La lecture attentive du livre complexe de Tom Dwyer est d'une grande utilit€, non
seulement pour les sociologues du travail ou les spécialistes de la sécurit€ du travail,
mais pour tous ceux qui cherchent 2 comprendre ol se situent le ou les fils de leurs
recherches et de leurs pratiques dans le tissu multicolore du travail pour emprunter a
Tom Dwyer 1'une de ses métaphores.

A. Wisner
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Paris, le 22 Février 1993

Monsieur le Professeur Tom Dwyer
The Graduate School and University Center
of The City University of New-York
33 West 42 Street
NEW-YORK, N.Y.
(U.S.A)

Cher Tom,

J'ai regu avec plaisir votre lettre du 8 Février ol j'ai senti que votre activité était
toujours aussi forte et votre travail passionnant.

Je souhaite d'abord vous rassurer sur 1'analyse de votre livre dans le Travail
Humain. Je me suis apercu que personne n'en était chargé. Je sais, par ailleurs, qu'il
est impossible de demander le moindre travail supplémentaire a Christophe Dejours
qui est épuisé par d'énormes activités d'enseignement et de recherche; il ne peut lire
et écrire que pour cela. Comme, par ailleurs, j'ai beaucoup travaillé sur 1'organisation
du travail, j'ai demandé au Travail Humain de me confier 1'analyse de votre livre. Je
suis donc en train de le lire a cet effet. Ce n'est pas une tiche facile puisque je ne
suis pas un sociologue, et que je ne voudrais pas que mon analyse, tout en restant
bienveillante, soit aussi marquée par 1'incompréhension que celle de "Accident,
analysis and prevention”.

11 est vrai que vous ne guidez pas le critique,car vos hypotheses fondamentales
sont situées assez loin dans le texte au cours d'un chapitre, et qu'a la fin, il n'y a pas
de conclusion qui résume vos opinions sur la fagon dont vous avez - ou non -
confirmé vos hypotheses. Mais 1'essentiel n'est pas 1a. Vous montrez fortement que
la folie des préventions techniques et réglementaires aboutissent a des impasses
dramatiques du fait de la négligence volontaire et systématique de la vie sociale
industrielle. En ce sens, il est parfaitement vrai que vous montrez la protection sociale
des accidents. Etant donné la persistance de mon orientation anthropologique, je
regrette que vous ayez abandonné dans ce livre le point de vue comparatiste.

En effet, nos sociétés industrielles different beaucoup les unes des autres. Je suis
frappé, en particulier, par la persistance au Brésil, en Thailande et aux Philippines,
comme en Algérie et en Tunisie, d'un patronat pré-industriel.

Je vous adresse, ci-joint, le texte anglais d'un article que j'ai préparé a la
demande de la Revue Sociologia del Trabajo. Cet article paraitra en espagnol. Vous




trouverez également le texte d'une communication que j'ai faite & Sao Paulo pour
I'Instituto de Estudios Advangadas.

Je vais séjourner au Brésil pendant le mois de Mai, mais contrairement 3 mon
projet initial, je n'y resterai qu'un mois, et seulement & Rio pour travailler 4 la
COPPE. Il me faut, en effet, réduire quelque peu mes activités a cause de mon 4ge et
de mes problémes familiaux.

Je serai d'ailleurs a la retraite le 30 Septembre 1993, mais serai nommé 2 cette
date Professeur Emerite pour 3 ans. Cela veut dire que j'aurai la possibilité de
continuer 2 diriger des theses (j'en ai une quinzaine encore en chantier) et & accomplir
des missions officielles. Si je suis assez en forme, je reviendrai au Brésil en 1994 pour
consacrer 1'essentiel de mon temps a Sao Paulo ou 1'ergonomie est a la fois prospere
et tres dispersée, ce qui rend mon travail de consultant difficile. Je pourrais éventuel-
lement aller vous voir 2 Campinas si vous le souhaitez.

J'ai noté avec plaisir votre intention de venir en France en 1993/1994, mais je
suis assez dépourvu pour vous aider : d'une part, je n'aurai plus de poste officiel dans
6 mois, et d'autre part, les personnes que vous pourriez intéresser me paraissent indis-
ponibles ou nommées trop récemment a leur poste.

Je vais pourtant essayer quelques démarches auprés de 1' Agence Nationale pour
1' Amélioration des Conditions de Travail (ANACT), du Centre d'Etudes et de
Recherche sur les Qualifications (CEREQ), car les Directeurs me paraissent proches
de vos positions, mais ils auront peut-étre peur, dans les conditions politiques qui vont
prévaloir, de présenter des vues sur les accidents du travail qui attaquent trop
fortement les positions officielles ...

J'essaierai aussi de vous mettre en contact avec Gilbert de Terssac, car c'est un
sociologue et un ergonomiste trés ouvert.

Tout cela n'est pas facile car les conditions de travail n'intéresse pas
'Intelligentsia frangaise trop secouée par le choc du mark.

Je voudrais étre avec vous a New-York car je suis fasciné par cette ville
merveilleuse et horrible ...

Bon courage pour votre oeuvre courageuse et constructive.

Bien amicalement.

A. Wisner
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The Graduate School and University Center /
of The City University of New York

Ph.D. Program in Sociology / Box

Graduate Center{ 33 West 42 Street, New York, N.Y. 10036?099 M le Professeur Alaig Wj_gp_er,
212 642-2401

’ CNAM,
ETATS veris 41 yue Gay-Lussac

75005 Paiis,
France

2193
Chey Alain Wisner,

ie vous écnis de New York od je continne mesg recherches sur I'interdisciplinarité et ol je
profite bien de cette ville merveilleuse. Les Etats Unis, avec 1'élection de Clinton et Gore, vient
d'embarquer dans ce que la plupart des mtellectuels que j'ai recontrée décrivent comme etant de
"I'inconnu”. Néanoins ce méme monde est tés content que la longue penode des gouvememems
républicains est terminge et personne ne cache des éspoirs gw'une nouvelle époque va 2'ouvrr. C'est
fascinant!

T'ai &t wes content de vous revoir en pleine forme a 830 Paulo 1'année derniére. Etj'espére
que le reste de cet année s'est bien passé. Lors de nos discussions vous avez manifests un desic
d'aller 3 Campinas et je voudreis bien voir vote disponibilitt quant & un possible voyage. Comme je
travvaille en sciences sociales je ne powrrais point &tre la principale personne & assurer le patronage de
wotre séjour, il faudrait que ce soit un professeur d'une autre unité {je pense & Igut). Je pourrais
toutefois organeey I'appui officiel de mon unité a votre eventuel séjour.

L'autre jour j'awvais déjeune svec mon éditevr et il m'a demandé des informations quant &
1'état des comptes rendus du livre. En ce moment je continue de les attendre avec une cériaine
impatence. {Que je sache une demie dovzaine sont en train d'étre publiés ou écxits, etqu'il n'en est
sortique deux. Le compte rendu dans Accident Analvsis and Prevention a é% favorable mais 1'auteur
n'await pas compris le livre! L'autre, et comme wous pouvez imaginer sur le plan intellectuel ce sont
les comptes rendves francaises qui m'importent le plus, devrait vous plaire, il a et publié en octobre
dans La revue francaise de sociplogie}. Lors de votre visite a S8o Paulo je vous ai demandé de vous
renseigner aupres de la revue Le Travail humain svr la possibilite d‘vn compte rendu de mon livre. Je
voug rappelle que j'en avais fait envoyer un exemplaire & la revve en I'adressant & Christophe Déjours
£n tant gue membre du conseil de rédaction. Je vous écris pour que je puisse avoir des conditions de
fowrnir une réponse 4 I'interrogation de mon éditeur sur Le Travail humain.

Le depver point de cette lettre est que je vais essaver de vemur en France cette annge et je
commence & investiger les possibilites de donner des cours ou de trouver d'autres movens de appui
financier. Je sais que wous allez prendre wotre retraite et que les choses au CNAM doivent changer-
maus je voudrais vous demander les conseils sur ou je dois chercher pour essayer de réaliser ce but.
Pour yons aider dans votre réflection j'ai pris la liberté de vous envover un exemplaire de mon
curncwlwn {mais je vous prie d'excuser les exreurs de frangais).

Je vais vous exphqmr quels sont mes projets pour 1'année de 1993. Je dois donner mes
cours & C'ampinas jusqu'a la fin du mois de juin. Ensuite ]e devrais voyager pour donner des conrs et
taire des recherches en Océanie pendant les mois de 1ml]et aoctobre, et Je n'ai aucune obligation an
Brésil inequ'sn mois de mars de 1994. Donc je suis disponible pour un séjour en France entre le
commencement de novembre de 1993 et la fin février de 1994 {mais je ne compte pas passer wute
cette périnde en France). Quant & mes possibles activites: je pourrais donner un cours de troisiéme
cycle sllant jusqu'a une trentaine d'hewres sur une sociologie des accidents du travail (utilisant mon




livre comme base), ou je povxrsis faire autrechose- icl mon curriculum vous donnera une idée de ce
que je pouryais faire.

J'ai écnis 4 une colégue & I'INSERM (Annie Thébaud-Mony), et hors de Paris j je viens de
recevoir une lettre de Jean Philippe Hesse de la Faculté de droitet de sciences politigues & 1'Universit
de Nantes (qui #dite la reve, qui d'aillevrs ne sort plus depuis longmmps Histoire des accidents du
travail) ow il discute les possmﬂmes d'un séjour dans sa universite. Je me toume maintenant vers
sFons,

Je zaiz que wouz étes surchargés de demandes qui vous arrivent de tous les coins du globe, et
j'al hesité avant d'sjouter ma conmbutmn T espem que vous auxiez Ia possibilitt de me donner unge
repOnse quant & votre dlspombﬂm pour aller & Campinas en m'écrivant au mois de mars & Campinas.
Je souhaite pouvoir donner une reponse a mon éditeur sur la question du compte rendu- 3i possible
asant de quitter les Etats Unis (le numéro de %lécopie ici c'est le 212-642-24-19).

J'espere que cette lettre wous trouve en pleine santé, :
Aton amtcalwond, P

l/as:fm& Sc hdlar
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Double remis & A. Weill-Fassina
e v cadon o5 4 "(Z;E_Cw?

Paris, le 5 Mars 1993

Madame Marion Chesnais
Université Paris VIII

Equipe de Psychologie cognitive
et Ergonomique

2 rue de la Liberté

93526 Saint Denis

Chére amie,

Annie Weill-Fassina, a qui je faisais part du souhait de Tom Dwyer de voir son
livre analysé dans le Travail Humain, et a qui je précisais que j'étais disposé a faire
cette analyse, a bien voulu prendre contact avec vous. Je vous remercie d'avoir donné
une réponse favorable a cette demande.

Vous trouverez, ci-joint, mon texte. Je suis tout a fait disposé a le modifier au
cas ou cela serait souhaitable.

Veuillez agréer, chére amie, l'expression de mes sentiments dévoués.

A. Wisner



Paris, le 4 Mars 1993

Professeur Tom Dwyer
Rua Haddock Lovo 547
Apto 71

01414 Sao Paulo Brésil

Cher Tom,

Je vous remercie de m'avoir donné 1'occasion de lire plus attentivement votre
remarquable livre, comme je vous 1'avais promis dans ma lettre du 22 Février.

J'ai écrit une analyse qui paraitra dans le Travail Humain, mais peut-étre pas
dans le prochain numéro. Je serais curieux de savoir si j'évoque bien ce qui vous
préoccupe ou si je suis passé, comme les autres, 4 cOté de vos idées essentielles. Ma
fagon habituelle de travailler sur un livre en anglais est d'en traduire des passages et
d'y ajouter, entre crochets, quelques remarques parfois assez vives.

L'ensemble de ces fiches (il y en a maintenant 500 pages) constitue une bonne
partie du matériel sur lequel je donne mon séminaire d'anthropotechnologie et sur
lequel les étudiants peuvent travailler. J'ai donc joint ces notes préalables au projet de
texte pour le Travail Humain, car j'y exprime plus librement mes réflexions.

Je crois que 1'ensemble sera pour nous une matiere de discussion passionnée
quand nous nous reverrons a Paris ou au Brésil.

Bien amicalement.

A. Wisner
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uUNICAMP M. le Professeur Alain Wisner,
CNAM-LENET,
41 rue Gay-Lussac
75005 Paris,
France
18.111.93

Cher Alain Wisner,

A partir de votre lettre de 22 février que j'ai regue a la veille de mon départ de New
York j'ai eu une enorme satisfaction de savoir que vous alliez faire un compte rendu de
mon livre pour le Travail Humain. Cette lettre a été accompagné de deux de vos textes (que,
malheureusement, je n'ai pas encore eu le temps d'étudier) et des bonnes nouvelles: que
vous viendriez 4 Rio au mois de maj et que, méme si la situation est difficile, vous iriez
faire quelques démarches pour voir les possibilités de man acceuil en France 3 partir de la
fin de cette année.

Quelle surprise agréable Jaieuen rentrant 4 Sgo Paulo la semaine demniére de
trouver une nouvelle lettre, le compte rendu de Life and Death at Work et des traductions
partielles et commentaires i méme!

Quand jai lu le résultat final de votre long travail je me suis senti au comble de la
joie avec l'evaluation trés genereuse que vous avez faite du livre. Ensuite j'ai Iu votre lettre
et les traductions partielles du livre- quand je me suis rendu compte que vos 500 pages
(quel effort!!!!) de fiches de lecture constituent “une bonne partie du matériel sur lequel"
vous donnez votre "séminaire danthropotecimologie et surlequel les étudiants peuvent
travailler” je ne croyez pas a mes yeux! -

Je suis réellement trés content que vous -qui faites un travail dont je suis un grand
admirateur- avez donné une telle recommaissance a ce travail.

Maintenant je commence & penser que toutes ces armées passées 4 travailler presque
seul sur ce sujet - un temps que je n'aurais jamais passé sans votre appui et celui d'Alain
Touraine- ont valu le coup. C'est drole que je pensais toujours que avoir &crit un bon livre
mais jamais je n'aurais imaginé que le livre aurait le type d'acceuil que vous venez de le
donner. L'émotion que je sens, méme quelques jours aprés avoir regu votre
correspondence, reste trés grande.

Vous m'avez dit dans votre lettre “Je serais curieux de savoir si jévoque bien ce qui
vous préoccupe oul si je suis passé, comme les autres, 4 c6té de vos idées es sentielles." Les
notes de lecture que vous m'avez envoyées reproduisent le sens précis de ce que je dis dans
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le livre. Ce que j'ai trouvé genial c'est que votre compte rendu est trés sensible aux
certaines grandes dimensions du livre et que vous les avez rendues acessibles aux lecteurs
non-sociologues. Je trouve toutefois intéressant comment chaque critique du livre apporte
8€8 propres perspectives en analysant le livre; vos préoccupations sur I'éthique, la sécurité
systemique et I'ignorance générale des auteurs frangais par les auteurs anglo-américains
sont des choses que personne n'a commenté jusqu'a ce moment et que J'avais toujours
pensé importantes. Votre conclusion est aussi trés differente de celle d'autres critiques
parce que vous poussez le livre dans la direction ot il peut &tre utile 3 la compréhension
d'autres dimensions du travail qui ne soient ni liées aux accidents, ni liées aux erreurs.

Votre analyse du livre s'est basée sur les chapitres 1, 2 et 6. Aussi bien dans les
traductions partielles envoyées que dans le compte rendu vous avez laissé la théorie
sociologique et I'essai de la tester au deuxidéme plan. Or, moi-méme j'ai fait la méme chose -
l'année dernitre -dans l'article apparu dans le Jornal da Tarde et dans les premiers débats
sur le livre- ce que m'a valu des fortes rapproches de certains sociologues. Ils auraient tous
préféré que je donne priorité aux chapitres 3, 4 et 5. En quelques mots on pourrait dire que
dans ces chapitres une théorie sociologique est construite qui congoit que les accidents du
travail sont produits pour relations sociales du travail 4 trois niveaux -rendement,
commandement et arganisation. Que la bibliographie classique de 1a sociologie du travail et
les recherches sur les accidents du travail sont utilisées pour donner une base théorique et
empirique & cette notion, et que l'auteur essaie de tester quelques hypotheses (que vous
citez) derivées de la théorie dans une série d'études congues de telle manidre 3 étre semi-
experimentale,

Je dois vous remercier vivement de tous vos efforts de comprendre le livre, je dois
dire, de nouveau, que je suis trés content avec le type de compréhension que vos avez
transmis au Travail Humain et que Je suis trés heureux avec l'évaluation que vous en faites.

Nos prochaines discussions vont étre trés intéressantes, j'aurais des remarques 3
faire sur certains de vos commentaires en paranthéses qui ont accompagné vos traductions
et je crois qutun grand sujet de discussion pourrait-&tre la liasion entre une approche
sociologique et I'anthropotechnologie.

Tres amicalement,

[l Ferey

I AR SIS i b oo o e T S SRSy Bl



Paris, le ler Octobre 1993

Professeur Tom Dwyer

Rua Haddock Lobo 547

Apto 71

01414 Sao Paulo SP
Brésil

Cher Tom,

Ma note de lecture sur votre livre vient de paraitre dans le Travail Humain.
Elle vous a procuré au moins un lecteur, Jacques Leplat, mais pas un acheteur car
les Professeurs Emérites comme lui et moi n'ont pas de crédits; aussi, lui ai-je
prété mon exemplaire.

Je vous félicite encore et espere avoir 1'occasion de reparler avec vous de nos
intéréts communs quand je serai pour un mois a Sao Paulo, probablement entre le
15 Avril et le 15 Mai 1994,

Mes correspondants seront, comme d'habitude, Leda Ferreira, Afonso Fleury
et Laerte Sznelwar.

Bien amicalement.

A. Wisner



MINISTERE DE L'EDUCATION NATIONALE

'\%M CONSERVATOIRE NATIONAL DES ARTS ET METIERS

ERGONOMIE ET NEUROPHYSIOLOGIE DU TRAVAIL

Paris, le 3.4 Aprit 1991

Mr. Tom Dwyer

Rua Haddock Lobo 547, Apto 71
01414 Sao Paulo SP

Brésil

Dear Tom,

I am so sad not to have been able to meet you when we were so closed neighbours in Rua Haddock
Lobo. Iam always so happy to meet you, full of friendship and humour. I would also have been
very happy to know more about your important and excellent researches.

But my stay in Brazil was very short and so loaded that at the end of the day I was exhausted. Iam
no longer young and I had a lot of former, actual and future students in that couptry that I was
obliged to receive. I had also a lot of teaching. You know that our Brazilian friends are not really
reasonable.

Please forgive me. Anyway, I shall be back in Brazil next year at the same period.

May be you will visit Paris in between and why not, at the IEA Congress I organise on 15th-20th July
atLa Villette ?

With my best regards,

Yours sincerely,

\/\//\//

A. Wisner

Encl. Preliminary programme IEA 91.






rua Haddock Lobo 547 apto. 71
01414 S&o Paulo,
Brasil

Vendredi le 8 février

Cher Alain Wisner,

je profite du fait que nous sommes voisins pour passer vous
laisser mon emploi de temps. J'ai eu un imprevu avec mon emploi de
temps et je dois aller & Campinas de lundi & mercredi, mais je rentre
tous les soirs vers 20.30h.

Par ailleurs, je serai & S8o Paulo ce weekend, le samedi et le
dimanche soir je suis pris & partir de 19.00h. De reste, je devrais
divider mon temps entre la rue et la maison. Vous pouvez me
téléphoner & 280-48-48 si vous avez de temps disponible pendant la
journee, sendo, je vous propose que lundi ou mardi soir on prend "un
pot" ou qu'on dine dans un des restaurants du coin.

J'espeére que votre semaine s'est bien passée sans que vous n'en
étes pas trop fatigué.

MW

Do S
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Double remis & Mme Monni 7 Janvier 1991

Monsieur le Professeur Queinnec
Université Paul Sabatier

118 route de Narbonne

31062 Toulouse cedex

Cher ami,

J'ai regu une lettre bien tardive de Tom Dwyer dont vous

trouverez une photocopie ci-jointe ainsi qu'une copie de ma
réponse.

Je vous adresse également une copie du texte de l'article
qu'il m'a fait parvenir car il est, de toute fagon, trés inté-
ressant. Toutefois, ne vous préoccupez pas trop de 1l'inclure dans
une Table Ronde : il y a des limites & ce que 1l'on peut faire
pour rattraper les erreurs des autres ...

Bien amicalement.

A. Wisner

P.l. T



Double remis a Mme Monnier 7 Janvier 1991

Monsieur Tom Dwyer
Rua Haddock Lobo 547
Apto 71

01414 Sao Paulo

Cher ami,

Merci de votre lettre du 17 Décembre. J'ai relu votre
article que je trouve encore plus intéressant sous sa nouvelle
forme car il serre de plus prés les relations de 1'ergonomie,
mais comme j'ai eu moi-méme des mésaventures avec les journaux
britanniques d'ergonomie, je ne sais ce qui se passera car ils
ont une définition trés étroite de 1l'ergonomie.

Vous trouverez, ci-joint, la deuxiéme circulaire du Congreés
d'Ergonomie, et vous verrez qu'hélas la date limite de réception
des résumés était le 25 Octobre pour une réunion de décision qui
a eu lieu fin Novembre.

Bien que j'aurais beaucoup aimé vous entendre a Paris, je
pense qu'il est trop tard pour nous adresser une proposition.
Toutefois, il n'est pas impossible que vous participiez & une
Table Ronde sur la sécurité au travail, si cette derniére existe
et si son animateur le souhaite.

Si vous étes revenu & Sao Paulo au début Mars, je serais
heureux de vous y rencontrer car j'y serai jusqu'au 13, sur
l'invitation du Professeur Alfonso Fleury, Département d'Ingé-
niérie de 1'Ecole Polytechnique. Leda Leal Ferreira, Fundacentro,
Rua Capote Valente 710, s'occupe de mon emploi du temps. Son
appel téléphonique est 011 853 65 88.

A bientdét, je l'espére.

Bien amicalement.

A. Wisner
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6 Février 1989

Monsieur Tom Dwyer

IFCH/DCS

Universidade Estadual de Campinas
Caixa Postal 1170

13100 Campinas SP Brésil

Cher ami,

Je vous remercie de votre lettre du 25 Janvier, et suis
heureux des bonnes nouvelles que vous me donnez.

Nous lirons votre livre avec grand intérét et nous recevrons
avec plaisir tous les documents que vous voudrez bien nous
envoyer comme vous l'avez fait avec votre lettre.

Je vous fais parvenir, sous pli séparé quelques textes que

j'ai écrits depuis quelque temps, et qui sont voisins de vos pré-
occupations.

Vous y verrez peut-étre, qu'a mes yeux, votre approche et
celle de Dejours ne sont pas contradictoires mais complémen-
taires.

Les diverses situations sociales que vous décrivez
s'expriment par des phénoménes d'angoisse et de défense
collectifs.

Toutes mes fécilitations.

Bien amicalement.

A. Wisner
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LIFE mMbD DEATH AT WaRRE-
m sociology of indusirial acoidents
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LA TRODUCT 10

Thiz hbook sets oot to integrate the =tody o f
induztrial accidents into the sociclogw of work  =and in
=o doing 1t i discovered that the actions of accident
analustis and preverntors cowld be more etrfectiwve 1T ey
intearated sociological insiabts.

1m

itheypoba l i Ehopal P E R8T recEnt industriad
aocirdents trhmt haose  exmposed ciwilian populations Lo

deanth, i1mmense risks and Tear ot Lhinos to GO « i
produocticn can be explained with reterence to the =t
of zocint relatilons of work and their prevention car

i

or
i

11—

perceived 3E having been realizable throwah  chanoss 1
these relations. There 1z little analygtical dafrerarn

pemtwesn the relaticonz producing such acordents and tho;e
that produced mang mining. consiruction oF manefaciuring
accidents  lazt century. Social relations CaRN b
purce1uud az oagiwing birvth e Lhe wast maioril by af
accidents produced an andustrg.

The originsl sustematic atiempts s Gdenl w1ty
indu=trial aocidents aemnpEhazised the b dda s ot
ztandardised responses to risk, eilther throuah rulez and
laws aor the development of ep@inesring measureas, This

=1111 dominates in  todaw’'s  world = N Y

in

12 that emanatesz from  thiz  book 13 that 1t

o 1E responsible for maintzaining acoident rates
h1qhwr than thaey would be had 2 scociclogically 1 rFormed
preventztive approzch been adopted. The basic elements
maae T rom

ot this AR *arh can be located in analgf*

the @ra in which the pre-modern notion ~ihat accidents
e om punishment for  =in—  was  discarded. Honaeer,
FrewsEntian et foris Franee, bz ond Tar o1 ng 1 e
development of industrial capiltzalism. e buresuncratic
mhtate and  of  @nginesrineg professions, systeamatical iy

tmpeded the development of a  preventive approach that
places the itransfarmation of work relations w3t 1ts
cantre. Mew preventive approsches confest standards
e el past . E aluin the wiewpocint  of 1olomi on
ara by 1 Fiey dizplan crwcial { s
e transiate into reality oan oawc =weh s
That which ocourred Lo Lhe Challanger and e T ERELER LT T
af  public aoppositicon Lo what  zre perceilwved  of Al
danaercouws indusiries.

i)
2]

Thiz book ziiuates: the dewvelopment o the  modarn
potion of accidents, thelr prevention and COMEETER L0,
i the transtformation towards industrial  societua. Thi=
dewelopment resulted 1n the Tormation of  structurally
=imilliar interventions in wll asduoanced conntrles, i1 bk
the transtormation towards a0 "post-andusirial’ sc
the maiure of Thes intervantions  comes  under  sttack
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Pateyratbyres PrELE  E, CopeE o crgantsatian. L

additicn 3 non-soacial lewel. the indiwvidual-member lewvel
1z 1dentified. The literature on dindustrial  =scoidents
and  caze =ztudies of French constrection sites  are
focused on throwab this theoard, and oariows studies  are
intergretead in the liaht of ypotheszes drawn from 1 t.
The mmpotheses are dewvelopsd Ffuriher.

Chapter 4. @ method for testing the theorw 1z boalt.
The idesnl test would oe an experimental one oot Lhe
difficulties ar thiz laad to the decizion to amwesiligaile
the semi-experimental situation that =hitiwork provides,

When zuch work takes plaos under rotatilng  =ustem bty
peEgchologioal  and  endilnesying warliables O fie Lo
conztant, &arg warlations that cooonr in arc1dwnt ractes

= arily b u'pldlned by b ey aotors. it i=m
decidaed to continus to 2@ case =hudy ﬂpprcduh, bar . Lo
zalect a mambsr of m”FLPlﬂQQ: wheare =imiliar  manzgement
stules are used under different fechnical sastiems and
where different managemsnt stuales s CoCompamg =imi liar
tomehnical sastemsz,. in this way contrals are inoreasaed az
iz the possibility of ageneraliszation of  resulis. 21
critericon of explanpztion 15 developed et mohutzts

e

Fanding of Weber? and the relationship belusan thiz and
the theory 1z dizcussed.

muzt neca

Chapter 5. The theory wasz subjected o tests 1o Zewen
morkplaces, threse of these are treatad in =aome  detzil
here. These three caze studies are representative of the
mider study stprewvicusly published 38 3 research repoaris,.
and demonstrate the uitility of sociclogical explanation.
The data from the =zewen plants = systematized and
fupotheses drawn from wariows theoretioal apEronches Lo
zatety are subjected fto 2 series of statistical ezt
1 ez 50c1m1ﬁqiral tpotheses are =ssen Lo hEaos e
grestest explanatory  power for  esplaining rises  and
falls in 3CL1dmnt ratas,

Thiz theors and hupothezes demonstrate 1 e CoEe Lo

ric lead L changes LT

interactions  that produece ar

ez walidated relate to the
1
"

aocidaent ratez. HE":! hupr‘:thw:—_

positive influance of = ceria
and, 1n 1tz absence, to o e
contral in redecing acoidents,

no o form of workerss conteol
tman FTarm  of  managerial

Thi= confirmation ot i e walidita ot 1 b
saciological appronch 15 comEl dered T (0= BT

itnsutfficient canditian for it Lo he 1 carEora tad 1t
practice, mnd 1t i: to the gquestion of eztablizhing  the

conditions  far the ithaory = wntilisarion i 1t
relationzhip to the whole sstablizhed Tield

of  mnalusis
t

and prevention that research must bubgequan+l T T

ST IOM B

Chapter ©. The rise of 1ndestrial society WEE
azzociated with changes 1n the perceplions of CauEes and
LT NELhdnlimi of companzation Tor accidenitis. Hazaed on
an analusis of British conl minss the emergence  of Lha
l:;il approach to scident prevention 1z traced. The role

af engipering standards in preventins accidents, in
producing npew accldants. in proaducing imedgquallties  and
in transforming emploger and worker action iz Tocused
cin. stmte intervention to entorcs @iwen standards an all
tarer bers b omomens Frosrmirerd =mn o rtocdustrial or Ml e n cor ot loan

PP —



of capitalism ooy 1tE = TR R A T coroEE L Lot
Hobesbawme, The constant reference 1o standarvds broke
the cultural  traditicon Yot Quered by which workers
analyzed and reascited Lo the dangers of e ok oot
Douglasss., Thiz breabdown was important Slnos within
thiz tradition existied the elemaents of a zooial oritigues
ot mooident produection and ldeas as Lo how changes an
zocial conditions could dand dide reduece mccidentz=. The
actions of both caplizd  and  labowr were transtormed.
social  peace was  bualdt uwp o around the aQuaestiaon of
mccident productian,

in the ares of compenzaticon two distinct groups of
workers cowld be adentitied.  those made destitute by
accldents and thoze who banerited Trom some  protection.
I the mining sector dizasters made the lack ot adeqgquats
imdemniTicaticon w hilahlyg rarE bl e ECOT1E L Foro b d e .
el f-help  Tunds  grew  ws did public CrltLClEm oT

(e

accidentiz. Emplogers countaracted with their owun tTunds
= nd coibia T ted AT wilsteancse  of worker FLLTS tunds.
Emploder tunds becams Sonroes of  Socisld contliict  and.
aventualla, a3 soloution Lo the maltiple contliotls  wa
fennnd . the pilonsaer modern =ocial we ] Tare AR R -
e L e 0 mhata EEE P L Eed conmpw L sEary acoidant
:Qmpanga+1nn AR RN R anc I N R vt =
Hoth acorldent production and prevention ceased to D
z=ubitect to coantlict, and the wizibility of the accident
eroblem declinad.

e
o

Lhapter v. The dewvelopmaents Tocuzad on in Hritain
wer e copiled throwghoot the indusivializing World. In the
tinitted states the lead camse  trom  the praivate sector
where i1ndustrizal caprtalists founded privaete sateilu  and
compenzatian schemes. In  the latter an expanszican 1n
=R Tety SnolnEsying ooonrrad. I Hraitain e nimen
inEpectorates orau,

Datety institutions dewelops meEd 101 e, G Te T
EEgcholood, @raconoml o, gl clarg,. 1nEpaectarates
Fhair functions and  development are amaluzed. 1t =
townd thal external and internel demands uapon Them HE
atften caontradioborg, thiz teads e tansiloans Ty T, e
inztitutions., and theze are managed LT thraese distinct
wEgE: ba submission Lo anse zet ofF demands alt the espanze
ofF obtherz,. by obthe integration of contradilotorg deEmE o =,
an by E=ciEzion~ where the 1nztitution divides Lo zwoad
the strains of hawing  to deal with demands =sean
prcompatlble,

iy
i

=
Towards the end ot Lhe Lot = the  Eence Ty L tra

%]
surroundad the trestment of indusztrial accidentz =i1nce
the end of the First World War broke down. B oruptors aas
Erodu ced in Franoe. 1 e tirm ted mhwmtes, Hritain.
Fastralia, Ttaiv. T - Y T g g 2 solentistis,
doctars InEpaectars, Judass  and  especiallg Lo ke s
sturted gquaesticoning  the dominant approaches Lo the
treatmant of acoidantz.

Lhaptar . {he AN ~R TR -1 T o B OSEr1lEs oT mEICr
FELLIEIORE OT proctilces. In these afforts orf rewizian 114
Ny Found that +h~ dominant practices  weare., at  best.
mesting with li1ttle success in preventing sccidents. in
IR Ti Ao vm o nations modilrTications irn Erevantive
Epractl ces coourred, with @i @ cap Ll ons thaze
representad w contirnuntion of alraeady corER Cra ad
prachtlces. Hongear . a0 =ubtle ohange was  ooourring.
institutionm]l practl s were 1nNorensl giu CULEE T L DT g

ai
]
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MEDET B L0 TR LIon or  Lhnil=x Lhe  amergenos ot Lhireas
coEt-banari b
i d g

= T ]2 s

(R O CETS e i
anmlusis, standaed arwd EuEtam  E=mf
smraety coms o b cmrried ot betuas =

Each sohoool 12 anasivsed and the liwmitationzs of 1tz
aotian shown,. 2e lamt baticons sl bt oain omocidents wndg
zocial discantaent wven. Ferrowr, thew mag sum toasther to
prrodnos m meEw ruptuare 1n om not too distant futurs. fhe
EoCloloni ol e o Bsooldaent Erocdu ot ion @ nd
Erewention cowid, 1n o such 3 case step an to F1ld T e
FEEe DEecoming B onew piavol of research and action. Sooiald

Fohoeals or pra

carden |

sorors carable of developing the politicsdl asctiocon 1o
FUWEEGrt s=uch a change are located. Thed can be tound pot
Gl mmong workers and within the institetionz, ot also
in 3 wider public. Thizs publilic 152 52 nmew @cior  onn  Lhe
industraial accident moane: 1t perceilves 1tself BE
increasingly exposaed to Lhe rizks of accidents prowoked
1T industries sublect o technooratic contrady el

daemands 3 demooratl o pouer capabie  OfFf  mERmglng these

rizhkE,
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Article:

New Challenges
for Ergonomics

The Gauntlet Thrown by
Recent Reflections on
Industrial Safety

by Tom Dwyer

(Assistant professor, Department of Social Sciences, State University of
Campinas (UNICAMP), Caixa Postal 1170, 13100 Campinas, Sao Paulo, Brazil.)*

The rise of ergonomics as a discipline and practice is intimately
associated with the rise of technocratic power. This power is
exercised through the transformation of knowledge into a force
of production. It is applied in all aspects of life, and its
generalisation has led to contemporary societies being character-
ised by names such as “post-industrial”, “third wave” and
“technocratic”. In exercising its role ergonomics deals with
both industrial and post-industrial forms of production, it enters
into contact with approaches to industry (such as factory
inspection) that have their roots in industrial society, and
approaches (such as systems safety) that are post-industrial,

As a discipline ergonomics traditionally locates its difficulties of
operation at various levels:

(i) Political. it sees itself as being insufficiently influential on
government, industry and unions.

(i} Internaltothe discipline: itis dividéd between approaches
that are based on differing methods and assumptions'.

(iii) Cultural: the internationalisation of industrial processes
has shown that design principles which prove efficient in
one country may not be so in another2.

In recent times, largely with the rise of post-industrial
society, new difficulties have emerged for the discipline:

(iv) Technological: the new technologies require new develop-
ments in the field of ergonomics (eg in computing software,
design should include reference to operator capabilities)?.

(v} Interdisciplinarity: the former boundaries between dis-
ciplines that study work are being broken as scientific
developments lead to the making of complex connections
between formerly separate disciplines.*

(v} The recomposition of analytical frameworks: formerly
separated into disciplines, the study of work accidents (a
central preoccupation and a large part of ergonomics)
finds itself increasingly linked to multi-disciplinary schools
of analysis: cost-benefit analysis, standards approach
and systems safety.5

In spite of such challenges and points of instability ergonomics
cannot remain paralysed by debate, it has its job to do: {a) of
correcting existing job design (b) of influencing the design of
new industries.

Itis inthe design of new and highly dangerous industries which,
although small in number, are carriers of huge destructive
potential, that ergonomics may have a crucial role to play.
Through addressing these industries some of the crises of both
industrial ergonomics and those associated with the rise of

VoD np k. Lecomter 1753

post-industrial society can be located . . . these “crises” can
only be ignored at our peril. They simultaneously open up new
challenges to the discipline.

Many modern high-technology processes are conceived of in
such a way as to be so complex, both functionally and
temporally, that operators are unable to acquire the qualifica-
tions necessary to manage work safely, and management
unable to prevent their submission to disorganisation. The
social nature of much post-industrial work process design has
made it impossible for operators to form clear and correct
images aboutthe state of processes and the control of dangers
in “exceptional” situations.

Charles Perrow in his book NORMAL ACCIDENTS, makes a
distinction between component failures and system accidents.
Both types of accident start with component failures, in the
latter multiple failures occur and these interact in ways
unanticipated by system designers and by those trained to
operate these systems, in the former single or multiple failures
are anticipated and comprehensible.t This distinction is then
used by the author to interpret the Three Mile Island incident: in
one sequence of events water flowed the wrong way and an
unexpected accumulation of hydrogen caused the risk of
explosion should pumps have been used to extract the water.
These were just two incidents among the "multiple failures
[that] interacted in an incomprehensible manner” during the
event.”

Perrow’s account of Three Mile Island, the CFDT's examina-
tion of the French nuclear industry and accounts of Chernobyl
indicate the recurrent nature of negative effects of reliance on
engineered safety.® At Chernobyl safety devices were un-
hooked in an experiment designedto increase safety, at Three
Mile Island safety devices did not function, both examples
show that some safety investments are ineffective. In 1980 the
Indian Point Number 2 reactor sprang a leak, river water
seeped into the containment building, eventually 100,000
gallons collected undetected—the moisture level indicators
had been designed to detect hot and not cold water! This leak
was only discovered through an operator errori®

A mere thirteen seconds after the beginning of a series of
changes that would produce the Three Mile Island incident
there had been a “false signal causing the condensate pumps
to fail, two valves for emergency cooling out of position and the
indicator obscured, a PORV [pilot-operated refief valve] that
failed to reseat, and a failed indicator of its position. The
operators could have been aware of none of these.”" in other
words, the operators were denied a possibility to conduct an
independent verification of what was occurring: they were
denied—via the process of plant design—access to know-
ledge about the state of work processes.

Plants are designed to produce accidents! Workers come to
treat processes as though they are in one state when in fact
they are in another, thus new errors are introduced into the
system. Perrow uses this principle to explain the Three Mile
Island case: “They thought they were avoiding LOCA [loss of
coolant accident] when they were in one and making it
worse.”"

Industries built to system safety specifications rely on human
beings to run them, these human beings have their work
managed by social relations.'? Such relations are ignored in
the calculi surrounding industrial and post-industriat design,
designers and management are quick to blame human failure
in all accidents. From Bhopal to Seveso to Challenger
examples can be found of disorganisation, underqualification
and authoritarianism being routinely used to manage work.”
From the viewpoint of a sociological analysis the employ of
such relations would have, sooner or later, produced
accidents.

Perrow, writing an article directed at some central ergonomics
issues stated there is no doubt that “system design decisions

7




have been associated with problems of excessive demand on
opertors, tedium and withdrawal, lack of system compre-
hension, maintenance problems and unauthorised deviations
from mandated practices."

What should be done about complex industries of the type
herein discussed? The reply to this question depends on who
is being asked. Perrow reasons that where the impossibility of
worker access to knowledde coexists with catastrophic risks to
the general public and low-cost alternatives, nuclear power
and weapons are examples, the industry should be aban-
doned. Where potential benefits and catastrophic potential are
high, such as in DNA research and development, chemicals
manufacture and transport, restrictive measures should be
taken to design-in worker and public access to knowledge and
controls on work."

In the absence of these measures what should be done? The
crucial political actors in industrial safety—employers—have
formulated a reply. Some employers have reached the con-
clusion that the relations used to manage work under normal
conditions may be counterproductive! in complex industries,
where workers are primarily engaged in the management of
exceptional events, some employers have recognised self-run
work teams as the only efficient way to manage the processes.
Hirschorn, in writing BEYOND MECHANISATION, has dedi-
cated considerable effort to examining these new practices.
Reflecting on Three Mile Island and other nuclear reactor
incidents he argued, “we must design jobs in such a way that
workers can effectively control the controls, modifying them
and regulating them to prevent failures and errors unantici-
pated by engineers.”® In the systems he proposes workers
must be able to form an integrated vision of what goes on in
their area, and have the capacity to correct it. Workers need to
be able “to understand the consequences of their control
decisions.”'” “[N]Jew technologies . . . demand that we develop
a culture of learning, an appreciation of emergent phenomena,
an understanding of tacit knowledge, a feeling for interpersonal
processes, and an appreciation of our organisational design
choices.®

Current design criteria function to make it impossible for
workers to develop the knowledge necessary to safely run their
complex industries. Design decisions must henceforth incor-
porate Hirschorn's insight.

A Swedish study, after considering conventional industrial
activities, makes the same point. Greater safety can be
achieved when workers assist management in certain invest-
ment decisions.” This finding forces management’s com-
ponent parts—engineers, accountants, industrial medical practi-
tioners—to redefine their traditional method of research that
guides their safety interventions. In so doing, it forces them to
enter into a new dialogue with specialist disciplines inthe area
of industrial safety.

It seems as though a space is gradually opening up within
management theory for the acceptance of new notions of
accident production and prevention. The opening of this space
is not only driven by the emergence of post-industrial tech-
nologies and the findings of social science research butalso by
the perceived economic costs of traditional legal and engineer-
ing stancdards approaches. Rinefort's cost-benefit study pro-
posed “human changes” as being more cost-effective than
engineering ones.?® A tradition in ergonomics has emphasised
this human factor?', but in the English speaking world it has
remained in the shadow of an ergonomics that is engineering
dominated.

The resolution of some of the crises of modern ergonomics
would seem to pass through a recuperation of this tradition, the
incorporation of the insights of modern sociology and the
establishment of new relations with other disciplines acting in
the field. This resolution implies thatthe discipline free itself of a
subservience to the legal and engineering approaches that,

during this century, have dominated all aspects of safety
management. A ready market for a renewed approach would
now appear to exist in both post-industrial work—because of a
series of technological imperatives, and in industrial work—
where the excessive costs and limited benefits of traditional
approaches are forcing employers to search in new directions.
The gauntlet has been thrown down.

Footnotes

1. de Montmillon, M. 1982. L'analyse du travail, l'ergonomie,
la “qualité de la vie du travail” les Américains et nous. In
Le travail humainv. 45 n. 1, pp 119-124.

2. Wisner, A.1985. Quand voyagent les usines. Paris, Syros.
Attempts to develop an "anthropotechnology of work™ in
response to problems associated with such transfers.

3. Bailey, RW. 1982. Human Performance Engineering: A
Guide for System Designers. Englewood Cliffs, Prentice-
Hall.

4. Dejours, C. 1980. Travail: usure mentale. Essai de
psychopathologie du travail. Paris, le Centurion.
Dejours, C. et al. 1986. Syndromes psychopathologiques
consecutifs aux accidents du travail. In Le travail humain
v.49n. 2, pp 103-116.

Duclos, D. 1984. La santé et le travail. Paris, La
Decouverte.

Political developments have led to new disciplinary and
interdisciplinary practices, see . ..

Milanaccio, A. and Ricolfi, L. 1976. Lotte Operaie e
Ambiente di Lavora: Mirafiori 1968-1974. Turin, Guilio
Einaudi.

Specifically in the area of ergonomcs some questions are
raised by . ..

Davis, P.R. 1983. Ergonomics in the United Kingdom—
Another Crossroads. Ergonomics v. 26, n. 2, pp 121-2.

5. See Chapter 8 of my forthcoming book which has the
provisional title “Life and Death at Work™.

6. Perrow, C. 1984. Normal Accidents. New York, Basic
Books, pp 70-1.

7. Perrow, C. 1984. p. 31.

8. Hawkes, N. etal 1986. Chernobyl: o fim do sonho nuclear.
Rio de Janeiro, Jose Olympio. pp 77-87.
Syndicat CFDT de I'Energie atomique 1975. L'Electro-
nucléaire en France. Seuil, Paris.
SNPEA-CFDT 1976. L'usine de la hague. CFTD, Paris.
(Supplement to Rayonnement n. 21.)
See also for the United States . ..
Adato, M. et al. 1987. Safety Second—the NRC and
America’s Nuclear Power Plants. Bloomington and
Indianapolis, Indiana University Press. {Union of Con-
cerned Scientists).

9. Perrow, C. 1984. p. 45.
10. Perrow, C. 1984. p. 21-2.
11. Perrow, C. 1984. p. 26.

12. Dwyer, T. 1983. A New Conception of the Production of
Industrial Accidents: a sociological approach. in New
Zealand Journal of Industrial Relations. v. 8, n. 2, pp.
147-160. for an exposition of this theory.

13. Lagadec, P. 1981. La civilisation du risque. Paris, Seuil.

Cerruty, G. et al. 1977. Survivre a Seveso? Grenoble,
Maspero and Presses Universitaire de Grenoble. are texts
that discuss Seveso.

New York Times. 28/1/85, 30/1/85 and 3/2/85 on Bhopal.
Rogers, W.P. (Chairman) 1986. Report of the Presidential
Commission on the Space Shuttle Challenger Accident.
Washington DC., Presidential Commission.




14.

15.
16.

17.
18.
19.

20

21,

Schwartz, H.S. 1987. On the Psychodynamics of Organi-
sational Disaster: the Case of the Space Shuttle
Challenger. Columbia Journal of World Business.v. 22, n.
1, pp 59-67. Develops a different explanation, using
psychological categories and referring to the existence of
an existential dilemma in NASA.

Perrow, C. 1983. The Organisational Context of Human
Factors Engineering. In Administrative Science Quarterly.
v. 28, December, pp 521-541. (p. 523).

Perrow, C. 1984. pp 342-352,

Hirschorn, L. 1984. Beyond Mechanisation: Work and
Technology in a Postindustrial Age. Cambridge, MIT
Press. p. 159.

Hirschorn, L. 1984. p. 162.
Hirschorn, L. 1984, p. 169.

Gardell, B. and Johansson, G. (eds) 1981. Working Life: a
Social Science Contribution to Work Reform. J. Wiley and
Sons, Chichester. pp 7and 63.

See also. ..

ANACT 1983. L'apport des salaires & la sécurité. Lettre
d'Information de I'Agence nationale pour I'amélioration
des conditions du travail. n, 74,

Rinefort, F.C. 1980. A New Look at Occupational Safety . ..
a cost-benefit analysis of selected Texas industries. in:
Petersen, D. and Goodale, J. 1980. Readings in Industrial
Accident Prevention. New York, McGraw Hill. pp 36-48.

Faverge, J-M. 1967. Psychosaciologie des accidents du
travail. Paris, PUF.

Tom Dwyer has a doctorate in sociology from the Ecole des hautes études
en sciences sociales, Paris. He has taught at the Conservaltoire National
des Arts et Métiers doctoral level courses on ergonomics, and has worked
as a sociologist in Austraha, New Zealand and Brazil

Bits and Pieces

Now available. Ergonomics in Industry: Proceedings of
the Second Conference of the New Zealand Ergonomics
Society 1988. Held at Wellington, August 1988. Topics
covered: anthropometry, workplace design, design of
tasks and jobs, manual materials handliing, health and
safety, trends in accident prevention, work environment
design. 256 pages. ISBN 0-9597898-0-4. Price: Society
members $28.00 incl. GST; non-members $33.60 incl.
GST. Copies of the Proceedings are available from the
New Zealand Ergonomics Society, 840 Tremaine Avenue,
Palmerston North.

Dozens ot members have not lived up to their 1988 New
Year's resolution to make a contribution to the newsletter.
The Editor has fond hope that 1989 will see members
sending in masses of information, on courses and work-
shops being planned, on case studies, on national and
international items of interest. She also expects to be
overwhelmed with letters, cartoons, offers of articles, and
other contributions. Yes, dear.

Conferences

The first World Conterence on Accident and injury Prevention
will be held in Stockholm on 17-21 September 1989. The
overall theme of the conference: “Safety—a universal concern
and a responsibility for all” will be discussed in main panel
sessions and will be picked up in paper presentations,
workgroups and poster sessions. An invitation to submit a
paper is extended to people working in the area. For further
information contact:

First World Conference on Accident and Injury Prevention
c¢/- Stockholm Convention Bureau

P.O. Box 6911 '

S-10239 Stockholm

Sweden
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