
/ Pro-Fessor Alain WisnerI ub
Conservatoire National des Arts et tiers
41 Rue Gay-Lussac
PARIS 5 FRANKRIKE

Dear Alain,

Nany thanks for your kind letter. Ny wife, Gun Ivergrd, will
arrive at your laboratory in the morning the 5th o-F 1une. Is
it OK i-F she arrives at about 10 o’clock in the morning?

Pity enough it will not be possible -For me to travel together
with her this time. However, there may be a small chance that
we will take a week’s holiday in Paris the week after her visit
to Paris. If you will be in Paris that week it might be possible
for us to continue our discussions then. I will write to you as
soon as I know anything more about our holiday.

With tho best wishes,
Yours sincarely,

Toni Ivergrd

8
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NATIONAL BOARD 0F OCCUPATIONAL SAFETYAIID HEALTE
Occupational Health Department

Adclress: Arbeta-skyddsstyrelsen
.Arbetsmedicinska avdelningen
5—100 26 Stockholm, Sweden

RESELRCH PROJECTS 1975

Medioa2. unit in Stockholm

Q Section for

1. Biological and biochemical effecte of organic solvents on the
cellular

and subcellular level (B. Eolmberg)

2. Studies on the cytotoxic effects of irritating substances
(e.g. solvente) (B. Rolmberg)

3. Animal exDeriments on biochemical effeots of organic solvents
and other gases (B. Holmberg, M. Winell)

4. Studies on the balance of the autonomic nervous system
(B. Holmberg). See also No. 92

5. Studies on the metabolism of organic solvents (I. Jakobson)

6. Studies on glutathione transferases (I. Jakobson)

7. Documentation on general toxicological effecta (B. Hclmberg,
M. Winell)

8. Documentation and other studies on carcinogenic effecta
(B. Holmberg)

9. Epidemiological in’veetigation jnPVC fabrjcator industries
(B. Ho]mberg, G. Molina,P. Westerholm)

Ç) 10. Studies on mutagenio substances (s. Walles)

11.. Toxicological evaluation and documentation on rubber ohemi—
cals (B. Eolmberg)

12. Biochemical methode for the study of mutagenic effects of
• chemical substances (I. Jakobson)

13. Risk estimation of the mutagenicity of different technical
chemicale (s. Walles)

Section for OccuationaJ.Medicine

14. Fibrogenetic effecte of different types of amorphous sili—
con dioxide (L. Swensson)
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15. Fibrogenetic effeots cf dif forent industrial atniospheric
dusts (Â. Swensson)

16. Studios on shift work: Inventory of occurrence (L. Swensson)

17. Reaction of respiratory orgaxs to cobalt exposure (L. Swenason)

18. Effects of prolonged occupational exposure to organic sol—
vents (L Swensson). See also No. 114 L

19. Investigation of exposure to carbon monoxide in foundries
(E. Lind.berg)

20. Sudies on prolonged exposure te different lead levels
(À. Swensson)

21. Effects of exposure to Lindane (B. Kolinodin—Hodman)

22. Lead resorption through the lungs (Â Swensson). See also
No. 66

23. Therniography used for early diagnosis of traumatic vasospas—
tic disease in vibration—exposed workers (G, Gexnne)

24. Work environment problenis ïn weidin Epidemiological in-.
vestigation, Sub project te No. 61 (Â. Swensson, U. Ulfvarson)

Section for Occuati.onaiDerrnato1oy

25. Pathogenesis of allergic contact cozerna (J. E. Wahlberg)

26. Contact allergies in industry (J. E, Wahlherg)

27. Prophylaxis cf contact eczerna (j. E. Wahlberg)

28. Incidence of metai allergies (j. E, Wahlberg). See also No. 46

29. Scrotal carcinoma (J. E, Wahlberg)

30. Skin absorption of explosives (j. E. Wahlberg)

31. Patch test methods (J. E. Wahlberg)

32. Guinea—pig maxiniization test (J. E. Wahlberg)

33. Percutaneous toxicity of organic solvents (J. E. Wahlberg)

34. Occupational skin cancer — hands and arms (J. E. Wahlberg)

Section for Phsicai Occupational Hyione

35. Studios of methoda for diagnosing vibration disease
(1.—M. Lidstrm)

36. Relation between the geneais of vibration inducod lesions

and vibration exposure, with reference to exposure time,
nr’v ahnrbed. frecuerxcv sDectrum and acceleration levels
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37. Studios 0f occupational eye diseases and lighting problems
(B. lCnave)

38. Effect of different agents on the nervous system (B. Knave)

39. Experimenta]. and opidemiological studies on the effeots of
human exposure to infrasonics (1.—N. Lidstr6m). See also No.

79.

Chernistry unit in Stockholm

40 Methods for the deterniination cf nanogram quantities of
meroury in biological materials (urines blood, etc) and
in ail’ (G. Lindstedt)

41. Methods for the deterrnination of trace metals in blood
and other biological specimens using atomic absorption
analysis (G. Lindstedt)

42. Isolation and characterization of meroury— and cadmium—
binding proteins in huinan hiood (o. Vesterberg)

43. Isolation and characterization cf leadbindin proteins
in human blood (0. Vesterberg)

44. Improvement of method for quantitation directly on thin—

layer chromatogram (j. sollenberg)

45. MethocL for the collection, storage and analysis of air
samples oontainirig solven-t vapour (u. Paimqvist). Sec also
No. 60

46. Analysis cf cement, cils an detergents for chromium, co
balt and nickel (G. Lindstedt i. Einarsson)

47. Methods for chrornatographic determination of organic sub
stances, e.g. solvents, in blood and urine (o. Vesterberg).
See also No SI

48. Kidney amage caused by exposure to cadmium (o. Vesterberg)

49. Biochemical studios in connection with human exposure to
solvents and other organio substances (o. Vesterberg). See
also No 81

50. Studies on urinary proteins in glomerular and tubu].ar kid—
ney damage (o, Vesterberg)

51. Testing of chemical methods for analysis of substances listed
in the Boards Direction on limit values for air contaminants
at places of work (G. Lindstedt)

52. Work environrnent problems in welding: Chemical investiga
tion. Sub project to No. 61 (G. Lirtdstedt, U. Ulfvarson)

53. Testing of analyticai methods for the assessinent of expo—
.1... ... , ff’
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Chemiytat_Ume

54. Chemical elements cf risks in sawmill industry (j.—O. Levin)

55. Medical staff personnels exposure to bactericides (i.—o. Levin,
K.-Â. Niisson)

56. Analytical methods for chernical substances listed in the
Board ‘s Direction on limit values for air contaminants at
places cf work (j,—o. Levin, C. T3iornquist, IC.—A. Niisson)

57. Bioc}iemical stu.dles in connection with exposure to chernical
substances (G. Blomquist)

Technical unit in Stockholm

58. Safety and hyiene problems of occupational health services
in small enterprises (u. Ulfvaxson)

59. Inveutiîations cf persons occupationally exposed ta anaes—
thetic gases (u. Ulfvarson)

60. Development cf physical model for absorption of solvent
vapours in mao (u. Uifvarson)

61. Work envirooment prohiems in welding (u. Ulfvarson)

62. Work environrnent 0f employees in hotels and restaurants
(u. Ulfvarson)

63. Evaluation of CO—instrurnents for field use (I. Skare)

64. Testing cf wet—chesd.oal methods for inorganic toxic gases
(I. Skare)

65. Evaiuation of detector tubes (I. Skare)

66. Uptake cf lead from lead dust in rat lungs (s. K.rantz).See also
No, 2

67. A comparative method study hetween elutriation and sedi—
mentation techniques used for particle sue analysis
(s. Krantz)

68. Accuracy of f low measurement for du&t sampling equipment
(s. Krantz)

69. Accuracy of mass determinationof dust collected on filters
(s. Krantz)

70. Analysis of asbestes dust with an infrared technique
(s. Krantz)

71. Analysis of asbestes dust with an optical microscopic
method (s, Krant)

72. Mehods for sampling and analysi cf respirable quartz dust
(s, Krantz)
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73. Methode for sampling cf ]iquid aerosoles (s. Krantz)

74. Investigation of direct— readin.g instruments for dust de—
terinination (s. Krantz)

75 Development cf a method for determination of the effeot on
work environment cf different technica]. eliminating aerosol
and gas reducing measures (L,, Olander, S. Krantz)

76. Testing 0f filtere axid dust coilectors for recirculated air
(L. Olander)

77 Solvents proect: Hurnan exposure and evaluation (. vrum).
Ses also No. 81

Technical unit at TJme&

78. Low frequency noise and vibratl.ons — methods of measurement
(ij, Liska)

79. Low frequenoy noise and vibrations biologicaJ. effeots
(L, Liszka)

80. Electroinagnetic radiation — methods cf measurement (L. Liszka)

Piysio1ojy uni t in Stockholm

Section for

81. Solvents project: Human exposure (i. Âetrand)

82. Solvents project: Animal exposure (i ]strand)

83. Solvents project: In vitro investigations (I. istrand)

SectIon for Technical Phsio1oy

84. Technique for determination cf whole bod.y vibration (J.—E.Hansson)

85, Studies of drivers’ seats (J.—E, Hansson)

86. PersonaJ. protective equipment at work with power chain sawe
(i,..E, Hansson), Ses aise No. 108

87. Ergonomic studies cf climbing slioes (J.E. Hansson)

88. Ergonomic and hygienic studies cf hand grinding machines
(J.—E. Hansson)

89. Ergonomic and hygienic studies of trucks (J.—E. Hansson)

90. Survey of the occurrence of”whole body vibrations” (J.—E.Eansson)

91. Investigation of the working environrnent cf caretakers (J.—E.
Hansson, I. Astrand)
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Section for 2l!ncl_Wr PhXsio1oy

92. Studie 0f the balance of the autonomic nervous system
(Â. Kilbom), See alo No, 4

93. Medical and physiologica]. etudie of silicosis patients
compared withhealthy person occupationally exposed to
silica dust (A, Kilboin)

94. Circulatory adptiori to iroxnetric work (Â. Kilbom)

Section for Climate Phoioloy

95. Physiological strain due to respiratory resistance caused
by respiratory protoctive devices (I. Holm4r). See a.lso No.
118

96. Physiologioal load durin work with protective suits
(I, Holm4r)

97. The effect on man cf work in coid envîronments (I. Holm4r).
Sec also No, 119

Work Physioyunt at Ume

98. Developent of a method for detection 0f the amplitude distri
bution of the EMG—signal recorded during long term work
(B. Jonsson, M. Hagberg)

99. Studies cf the reiationship between the tinie mean output of
the myoelectric signal ainplitc1e arid the performed. muscular
work (B. Jonsson, M, Hagberg, C Antti)

100. The effeot of different working levels on the load on the
shoulder muscles (B. Jonsson T. Niisson)

101. The effect cf different workin îevo).s on the load on mdi—
vidual muscles of the erector spinae muscle (B. Jonson)

102. Functiori of the shoulder and ami muscles in car driving
(B. Jonsson, s. Jonron)

103. Developinent cf a station for rneasuring total work capacity
(B. Jonsson)

104, Studies of the endurance J.jrnjt of force cf muscles in inter
mittent static work (B. Jonsaon, B.—E, Ericsson, C. Backman)

Work Psychology unit in Stockholm

105. Sawmill e:’gonomics: Development cf a method for analysis of
psychological job content (K, Baneryd)

106. Sawmill ergonomies: A programme for ergonomie measures
(K. Baneryd)
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107. Accidents ami work behaviour in loggiiag ope:ration(K. Baneryd,
E. Lagerl5f)

108. Factors influencing the use of personal protective eq.uipment
(K. Baneryd, F. Gamberale, E, I,ageruif). See aise No. 86
,‘i4t.

109. Mê aocidentin logging operation(E. LagerUif, L. Gustafsson,
E. Pettersson)

110. Methods de’veloprnent for measuring psychomotor functions
(F. Gainberale)

111. Perceived physical exertion during firefighting (. Gamberai,
G. Annwall)

112. Safety in forestry— an integrated action programme
(C. SundstrrnFrisk, B. Ager, B. Pettersson)

115. Prevention of accidents at work in the explosives industry
(K. Baneryd)

114. Effects of prolonged occupatiorial exposure to organic sol—
vents (F, Garnberale). Sec also No. 18

115. Investigation on health risks in connection with exposure
to jet fuel (F. Garnherale, B. Anshelm-.Olsson). See aise No
58.

116. Occupational hygienic and directional health exainination
of car sprayers (F, Cainberale) Sec aiso Îo, 58

117. Hujan exposure and evaluation (F, Gamberale). Sub project
toNo, 81

118. Physiological strain due to espiratory resistance caused
by- respiratory protective devices (F, Gamberale). See also
No, 95

119. The effect on inan ot’ work in coici environments (F. Gainberale,
A. Nordstr5ni). See also No. 97



arbetarskyddsfonden
Dotum Beteckning

1976—08—17 076—51

Handkiggare

C Hultin/TS Professor Alain Wisner
Laboratoire de Physiologi du
Travail et dErgonomie
Conservatoire Nationale des
Arts et Métiers
41, rue Gay—Lussac
750 05 — PARIS
FRANCE

Dear Professor Wisner,

Referring to my last letter I am sending you a final

program concerning the meeting in Stockholm, Sep—

tember 7 - 10, a presentation of the Swedish parti

cipants together with some information concerning

Swedish legislation, occupational health services

and research etc. Three of the presentations are

stiil missing but will be sent over under separate

cover as well as the Swedish abstracts.

Yours sincerely

‘Bo Oscarsson



ARBETÂRSKYDDSFONDEN
Swedkh Work Er,vironment Fund Stockholm, August 1 3th, 1976

Bo/SEd

Professor A. Wisner
Laboratoire de Physiolog du Travail

et d’Ergonomie
Conservatoire Nationale des Arts et

Mtiers
41, rue Gay Lus sac
750 05 PARIS, France

Dear Professor Wîsner,

By representatives of the French Embassy in Stockholm
I have Iearned that you will participate in the French
delegation, coming here jn Stockholm as our guests 6th -

lOth of September. I was very glad to hear this and look
forward to seeing you. In a few days I think you wiIl get
a programme for your visit here by Dominue Jerome at

heflGRST.

Perhaps you know that your study on shift work has attajned
great attention here in Sweden. I believe that many experts
and representatives of the organisation on the Swedish labor
market will be interested in meeting you to get more infor
mation about the study when you come here in September.
You will also meet some of them, who are members of our
board at a dinner-party, September 7th.

To get a little more information about the study I would
appreciate if you could send me a copy of the report be
fore your coming here.

Looking forward to seeing you.

Yours sincerely

Bo Oscarsson

Adress Telefon Teegramodress

no - in çç An Workhenlthfund



1975-12-31
1 (1-7)

NATIONAL BOARD 0F OCCUPATIONAL SAFETY.AI’1] MEALTE
Occupational Health Department

Address: Arbetarskyddsstyrelsen
Arbetsmedicinska avdelningen
S—100 26 Stockholm, Sweden

RESEAROH PROJECTS 1975

Med.ioal unit in Stockholm

Section for OccuationalToxioolog

1. Biological and biochemical effects of organic solvents on the
cellular and subcellular level (B. Holmberg)

2. Studies on the cytotoxic effeots of irritating substances
(e.g. solvents) (B. Holmberg)

3. Animal experiments on biochemical effeots of organic solvents
and other gases (B. Holmberg, M. Winell)

4. Stud.ies on the balance of the autonomic nervous system
(B. Holmberg). See aise No. 92

5. Studies on the metaboijsm of organic solvents (I. Jakobson)

6. Studies on glutathione transferases (I. Jakobson)

7. Documentation on general toxicologica]. effeots (B. Holmberg,
M. Wine].l)

8. Documentation and other studies on carcinogenic effecte
(B. Holmberg)

9. Epidemiological investigation in PVC fabricator industries
(B. Hoimberg, G. Molina, P. Westerholm)

0 10. Studies on mutagenic substances (s. Walles)

11. Toxicological evaluation and. documentation on rubber ohemi—
cals (B. Holmberg)

12. Biochemical methoda for the study cf mutagenic effecta of
chemical substances (I. Jakobson)

13. Risk estimation of the mutagenicity 0f different technical
chemicais (s. 1a1ies)

Section for Occuation.Medicine

14. Fibrogenetic effecte of different types of amorphous sili—
con dioxid.e (i. Swensson)
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15. Fibrogenetic offsets of different industrial atnzospheric
dusts Ci. Swensson)

16. Studios on shift work: Inventory of occurrence (1. Swensson)

17. Reaction of respiratory organs to cobalt exposure (1. Swensson)

18. Effects of prolonged occupational exposu.re to organic sol—
vents (L Swensson). Ses also N.o. 114

19. Investigation of exposure to carbon monoxicie in founciries
(E. I.indberg)

20. Studies on prolonged exposure to different lead levels
(1. Swensson)

21. Effects of exposure to Lindane (B. Kolmodin—Hedman)

fl 22. Lead resorption through the lungs (L Swensson). See also
No.66

23. Thermoraphy used for early diagnosis of traumatic vasospas
tic disease in vibratîon—exposed workers (G. Gemne)

24. Work enviromnent problems in weldin: Epidemiological in
vestigation. Sub project to No. 61 Ci. Swensson, U. Ulfvarson)

Section for Occu2ationalDeato1oy

25. Pathogenesis 0f allergie contact eczema (J. E. Wahlberg)

26. Contact allergies in industry (J. E. wahlberg)

27 Prophylaxis of contact eczema (j. E. Wa.hlberg)

C) 28. Incidence of etal allergies (J. E. Wahlberg). See also No. 46

29. Scrotal carcinoma (j. E. Wahlberg)

30. Skin absorption of explosives (J. E. Wahlberg)

31. Patch test methods (J. E. Wahlberg)

32. Guinea—pig maximisation test (J. E. Wahlberg)

33. Percutaneous toxicity of organic solvents (J. E. Wahlberg)

34. Occupational skin cancer — hands and arms (J. E. Wahlberg)

Section for hsical 0ccpationa1 Hyiene

35. Studios of methods for diagnosing vibration disease
(1.—M. Lidstr5m)

36. Relation between the genesis of vibration induced lesions
and vibration exposure, with reference to exposure time,
energy absorbed, freq.uency spectrum and acceleration levels
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37. Studies of occupationa]. eye diseases and lighting problems

(B. Knave)

38. Effect of different agents on the nervous system (B. Knave)

39. Experimenta]. and epidemiological studies on the effeots of
human exposure to infrasonios (1.—M. Lidstr3m). Sec also No.

79.

Chemistry unit in Stockholm

40. Methode for tue deterxnination of nanogram quantities of
mercury in biological materials (urine, blooci, eto) sud
in air (C-. Lindstedt)

41. Methods for tue deterrnnation of trace metals in blood
and other bioJ.ogical specimens using itomic absorption

analysis (C-. Lindstdt)

42. Isolation and characterization of mercury— and cadmium—
binding proteins in human b].ood (o. Vesterberg)

43. Isolation and characterization of lead—binding proteins
in human blood (o. Vesterberg)

44. Irnprovement of method for quantitation direo-tly on thin—

layer chromatogram (j. Sollenberg)

45. Methode for the collection, storage sud analysis of air
samples containing sol-vent vapeur (u. Palmovist). Sec also
No. 60

46. Analysis 0f cernent, eus and detergents for chromium, co

balt sud nickel (G. Lindstedt, . Einarsson)

47. Methods for chromatographic deterrnination of organicsub—
stances, e.g. solvents, in blood sud urine (o. Vesterberg).
Sec also No. 81

48. Kidney ainage caused by exposure te cadmium (o. vesterberg)

49. Biochemical studies in connection with human exposure to

solvents and other organic substances (0. Vesterberg). See
also No. 81

50. Studies ôn urinary proteins in glomerular sud tubular kid—

ney damage (o. Vesterberg)

51. Testing of chemical xnethods for analysis of substances listed.
in the Board’s Direction on limit values for air contamin.ants
at places of work (G. Lindstedt)

52. Work environrnent problems in welding: Chemical investiga

tion. Sub project to No. 61 (G. Lindstedt, U. Ulfvarson)

53. Testing of analytical methods for the assessment of expo—
sure to proteolytic enzymes in detergents (o. Vesterberg)
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Chemistry unit at Ume

54. Chemical elements of risks in sawmill industry (3.—O. Levin)

55. Medica]. staff personnel’s exposure to bactericides (J.—O. Ievin,
K.—A. Niisson)

56. Analytical methods for chemica]. substances listed in the
Board’s Direction on limit values for air contaminants at
places of work (j.—o. Levin, G. Blomquist, K.—A. Niisson)

57. Biochemical studies in connection wjth exposure to chemical
substancs Cc. Blomquist)

Technical unit in Stockholm

58. Safety and hygiene problems cf occupational health services
in email enterprises (u. Ulfvarson)

59. Investigations of persons oocupationally exposed to anaes—
thetic gases (u. Ulfvarson)

60. Development of physical mode]. for absorptîon of solvent
vanours in mari (u. Ulfvarson)

61. Work environment problems in welding (u. Ulfvarson)

62. Work environment of employees in hotels and restaurants
(u. Ulfvarson)

6. Evaluation 0f CO—instruments for field. use (I. Skare)

64. Testing cf wet—chemical methods for inorganic toxic gases

o (I. Skare)

65. Evaluation of detector tubes (I. Skare)

66. Uptake of lead from lead dust in rat iungs (s. Krantz).See also
No. 2

0 67. A comparative methods study between elutriation and sedi—
mentation techniques used for particle size analysis
(s. Kraritz)

68. Accuracy cf flow measurement for dut sampling equipment
(s. Krantz)

69. Âccuracy cf mass determinationof dust col].ected on filters
(S. Krantz)

70. Analysis of asbestos dust with an infrared technique
(s. Krantz)

71. Analysis cf asbestos dust with an optica]. microscopic
method (s. Krantz)

72. Methods for samp].ing and analyss of reEpirable quartz dust
( Krt
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73. Methods for sampling of liquid aerosoles (s. Krantz)

74. Investigation of direct— reading instruments for dust de—
termination (s. Krantz)

75. Development of a method for determination of the effect on
work environment of different technical eliniinating aerosol
and gas reducing measures (L. Olander, S. Krantz)

76. Testing cf filters and dust collectors for recirculated air
(L. Olarider)

77 Solventsproject: Human exposure and evaluation (P. 5vrum).
See aise No. 81

Technica]. unit at Umeâ

78. Low frequenoy noise and vibratjons — methods of measurement
(L. Liszka)

79. Low frequenoy noise and vibrations — biologicai effeots
(L, Liszka)

80. Electromagnetic radiation methode measurement (L. Liszka)

Work Physiology unit in Stockholm

Section for WorkandEnvironmentPhysiolog

81. Saivents pro3ect: Human exposure (I. istrand)

82. Solvents project: Ânimal exposure (I. i.strand)

83. Solvents proect: In vitro investigations (I, Âstrand)

Section for Techni cal Phsioloy

84. Technique for determination of who].e body vibration (J.—E.Hansson)

85. Studies of drivers’ seats (J.—E, Hansson)

86. Personal protective equipment at work with power chain saws
(J,—E. Hansson), See also No. 108

87. Ergonomie studies of climbing shoes (J.—E. Hansson)

88. Ergonomie and hygienic studies cf hand grinding machines
(J.—E. Hansson)

89. Ergonomie and hygienic studies of trucks (3.—E. Hansson)

90. Survey of the occurrence of”whole body vibrations” (J.—E.Hansson)

91. Investigation cf the working environment of caretakers (J.—E.
Hansson, I. Astrand)
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Section for 24n!cl_W2r Phsio1oy

92. Studies cf the balance of the autonomie nervous system
(1. Kilbom). See also No, 4.

93. Medical and physiologica]. studies of silicosis patients
compared with healthy persons oocupationally exposed to
si].ica dust (A. Kilbom)

94, Circulatory adaption to isometric work (1. ICilbom)

Setion for Climate Phsio1oy

95. Physiologieal strain due to respiratory resistance caused
by respiratory protective devices (I. Holin4r). See also No.
118

96. Physiological load during work with protective suits
(I. Holmêr)

97. The effeot on man of work jn cold environments (I. Holm4r).
See also No, 119

Work Physiology unit at Ume&

98. Development of a method for detection of the amplitude distri
bution of the EMG—signal reoorded during long term work
(B. Jonsson, M. Hagberg)

99. Studies cf the relationship between the time mean output of
the inyoelectrie signal amplitude and the performed muscula
work (B, Jonsson, M. Hagberg, C. Antti)

100, he effeet of different working leveis on the load on the
shoulder muscles (B. Jonsson, T. Nilsson)

101. The effect cf different working leve].s on the load on mdi—
vidual muscles cf the erector spinae muscle (B. Jonsson)

102. Function of the shoulder and. arm muscles in car driving
(B. Jonsson, S. Jonsson)

-103. Development of a station for measuring total work capacity
(B. Jonsson)

104. Stud.ies cf the endurance J.imit of force of muscles in inter
mittent etatic work (B. Jonsson, B,—E. Ericsson, C. Backman)

Work Psychology unit in Stockholm

105. Sawmill ergonomies: Development of a method for analysis cf
psychological job content (K. Baneryd)

106, Sawmill ergonomies: A programme for ergonomie measures
(K. Baneryd) -
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107. Accidents and work behaviour in logg’ing operation3(K. Baneryd,
E. Lagerl6f)

108. Factors influencing the use of personal protective eq.uipment
(K. Baneryd, F. Qamberale, E. Lagerlf). See also No. 86

•/Yeti-
109. acoidentin logging operation(E. Lagerl6f, I. Custafeson,

E. Pettersson)

110. Metbods development for measuring psychomotor functions
(. Gamberale)

111. Perceived hysica1 exertion during firefighting (. Ganiberal,
G. Annwall)

112. Safety in forestry’- an integated action programme
(C. Sundstr5m—Frisk, B. Ager, B. Petterseon)

113. Prevention of accidents at work in the explosives industry
‘iU (K. Baneryd)

114. Effecta of prolonged occupational exposure to organic sol—
vents (F. Gamberale). See also No. 18

115. Investigation on health risks in cormection with exposure
to jet fuel (F. Gamberale, B. Anshelm—Olsson). See also No
38.

116. Occupational hygienic and directional health examination
of car eprayers (F. Gamberale). Ses also No. 38

117. Human exposure and evaluation (F. Gamberale). Sub project
to No. 81

118. Physiological strain due to respiratory resistance caused

C by respiratory protective devices (. Gamberale). See
No.95

119. The effect on man of work in cold environments (. Oainberale,
Â. Nordstr5m). Ses also No. 97

(D



ORDER FORM

To be sent to

C National Board of Occupational Safety and Health
Arbetarskyddsstyrelsen
Publication Service
Fack
S-10026 STOCKHOLM SWEDEN

Please send me the following material

The National Occupational Safety and Health Administration: a brief presentation

English

French

E German -
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Swedish version.

JjJ Swedish Workers’ Protection Act and Ordinance. In English.

ProposaIs for a new work environment legislation. Summary of the final report by the com
mission on the work environment. In English.

Directions No

NoticeNo

[] Arbete och halsa No

LI Methods Report No

Investigation Report No

Training Report No

List of publications and duplicated reports from the Board’s Occupational Health Department.
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[EMPLOYEES AT9J

HI 1ANY Operating staff .843
Other staff 908
Total, about 3,751
of which

vionen 17 Z

non—Sedish subject 12% (about 4bO

LOPINOURS j Office hours, 8-17 20 %
• Day hours, 7—16 25 Z

• Shif t vtork, 06—14-22 50 Z
(5—shif t: 7 da’s free, 4 afternoons,

1 day free, 4 rriornings, 4 nights)

o [Y1E1 Office eîployees have individual rionth

salary

Operating staff have periodic viage

4,835 5.135 Svî Crs + shif t cŒnpensation

(Shiftviorker about 644l5 Sv: Crs/year)



Five out of one hundred leave per

year, 4%.

Corresponding figure for sirnilar

industries is 10 %.

t rqO ABSENTEEii I The absenteeisn for illness and on—

the-.job injuries ishalf the average

rate for the total industry (that is 9 Z).

[ INDUSTRIAL

-

[00ES PEOPLE LIKE IT AT W?

Çle have a wel] bui]t out and organized

activity vith joint industriai council,

departrnent counci is, priiary groups and

meetings on the job places, vihere

questions regarding the job environient,

regulations and personnel policy are

discussed and decided about0

Î

DO ANY EPLOYEES

LEAVE THEIR JOBS?
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GRÀNCES
OXELOSUNDS JRNVERK
Tàstestae, handiâggare

Mot:agareArende Kopia ti!I

11 The rul2s

1. Ail jobs
2. Overtie
2 Ck4-J4,-
i. ii t :Di

4. Ilolidays
5. [ioliday pay
6. Layoff benef i t
7. Visit to cioctor

8. ae deducUon
a) il mess, industrial injuries
b) other absentseisi

9. Eip1oy;isnt, beçjinnin and
endin

10. Startin rate
a) bsinners
b) undsraced

il. Training, ieetings and
negotiati ons

12. Travelling tins
13. Teiporary tra;isfcr
14. Definite traisfer

OokLimer’tnarnn

Detum

BIad nr

Betekning. Reg nr e d



Dok’,i, BJa nrGRANGES
OXELSUNDS JRNVERK

Djrn Beteckmng. egnr e

Tjânstestalle, hanIggare

Mot g3re Aende KopiatiH

iAGES SY3Tc.i at ranrjes ,xe I osuids Jarverk

aes, v:ork cluration, holiday

Four vieek period ‘Ja3s

Uhy? — The kind o production
orking hours — variation (101:_192)

Includes ail ianua1 vorkers

[_J The systo;i

Each job is placod on a vae level. Thsre are six
levels (J] J9)0 This is bssd on a job evaluation,
vhich expresses tho difficul U es of the job (ski] Is,
cxporicnce, v;orkin condiUons etc). The prosent vae
ran:e is fro; 3.145 skr to 3.445 skr per four vieeks
(February 1975).

4.000 1
3.965

3.900! 3.905

1 3,845
3.8OO 3.78&

3,700
3.725 F

3.665
3.600.

- --‘-

—)7o -‘
- -5iS -5 jb

-



o eo

1971 1972 1 1973 1974 1975 Raw Steelw. Plate
iron miii

TURNOVER

OJ v;crkers 6,6 6,1 6,2 4,7 3,8 7,6 3,0 4,0
others 3,5 4,3 4,0 5,7 3,0

iokos in Sw.1 stoelind. 15,9 V,l 14,3 16,4 14,2

3Eur:EIsM (iilness and in—
dLiriai injuries)
OJv:orkers 8,4 7,9 6,0 7,4 7,1 6,6 6,2 7,4

others 2,6 2,7 2,9 3,4 3,9
‘ im’ p

JVrr1 jt

OJ workers 2,4 3,0 2,5 1,7 1,1 1,9 1,6 17
others 1,2 1,1 0,7 0,6 0,5

INDUSTRIAL INJURIES
JùU0hFs)

OJ orkers 41 39,6 38,4 38,5 60 32 40
‘orkors in 3w. steeiind. 46 48 51



The main points of our

PERSONNEL POL[CY

1 The importance of ihe organizational structure
for the individuals’ viorking possibilities and
working satisfaction must be considered.

2 The dernand for wanpov:er shah be carefully planneci
O for a considerable period0

3 The recuiting of personnel shah] be carried out
with great care0

4 Further education and developrnent as far as the
qualifications adniit.

5 The e1ployees’ physical and mental health is very
important for the conipany as vieil as for the etn—

0 ployees theniselves.

6 Rational, simple and efficiency—prorioting v:aqes!
0 salary.—systenis shah be aitned at.

7 inforiiation — consulting. Natural vlays for app—
hication of the coiupany’s personnel— and organiza—
tion pohicy.

8 The responsibihity for the enpioyees’ reconcihiation
to society should princioahly rest uon the local
governnient.



LOCAL PERSONNEL POLICY

‘orking method

1 The need for different policies is brouqht b the

Q
fore by the Personne] Council0

2 Project group (with representatives f roni the copany
and the personnel organizations)

3 Proposai to the Joint Industrial Council

4 Sent oui b ail efnpioyees for cœiients
(+ ihe personnel organizations)

5 Revised proposai is sanctioned by ihe Joint
Industrial Council

6 Distribution b ail eniployees

1 [s b be applicable b ail eip1oyees

2 The departnient councils checks the application

3 iiakes ii possible b treat the vihole staff in a
sirnilar way



Joint
industrial
counci]

Managen1eni f -

I Training
CQ1i ±faa_ I

Main
depar tni e n t j

D epar tne t

Prirnary qroups



A GOOD JORK1NG PLACE?

Ever thought of leaving? 11 Z Yes

Te]1 friends and acquaintances
to apply for a job here? 55 Z Yes

Teli your own children? 42 Z Yes

Hov are the personnel questions
managed? 47 Z Better

YES, IT 13 G000 HERE

bùt I person out of 5 does not viant his o’:in children
to viork here0
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MAN AS iE SEE HIt

1 Ye viant everyone to make a good work and
ta be responsible for it

2 Ability to deveiop imagination, skiii and
creative force exists in people

o
3 In ail our viork vie shah strive af ter a

cornniunity that is distinguished by
sinceri ty
confidence and
respect for each others’ opinions

4 In ail relations personai integrity shah]
be respected and protected

5 The worth of each person shah be respected
C) by givinçj hii opportunity to as riuch as

possible influence dcci si ons and ineasures
that can affect hiinseif

I



PERSONNEL POLICY

— Very great efforts shah be donc to provide for
eniploytnent security

— The ernployment security nust be based upon a long—
range personnel—planning

— It shah be possible for the ernployees to contribute
to the changes

— The proceedings shah be adapted to the single
individual ‘s situation

— Econoinc security



A 12—POINT PROGRANME FOR 1 NCREASED JOB—SATISFACTION
AND PRQDUCTIVITY

Elirninate obstacles

1 I ‘iage/salary—systeis
2 tEEI ‘‘Iorking environrent
3 F 1 Rules and routines

Create co—influence

4 The shape of the jobs
5 Planning and organization
6 Changes

Alter the jobs

7 Contents
8 Difficu]ty
9 lnfluence

10 Appreciation J.L
e li LZE] ieaningfulness 10

12 LIJ Developtnent 9t’

7
6

5

2



Dokumentnarnrt Btad nrf ‘GRÀNCES
1(2)L’ OXELOSUNDS JRNVERK Datm

1975—05—07
TjststàH. h3ndâggare

AA/IngeS elinde r/M1
Mot reArende Kopia 1111

INDUSTRIAL DEMOCRACY

at Granges OxeU5sunds Jrnverk

Agreements about Work’s Council and safety regulations
since 1948 resp 1937.

In 1973 we agreed. about a new organization adjusted to
the local situation (an exception from the central agree—
ments).

Fewer groups and councils, more frequent meetings and
specified authorities and responsibilities.

— At the executjve level a Joint Ind.ustial Council,
14 members (4 f rom the company, 1 SIF, 1 SALP and 4Metali + 1 safety officer and. 1 safety representative
f rom Metall),which meet every- 4 Nonday$.

Decision questions: Safety and working conditions

Layout and design of working places

Administrative principles and
management techniques

Consultation questions: Changes of importance in production
Work methods and production processes
Plans, budgets and investments

Information questions: Reports f rom the company

Investigations and planned pro,jects

Information company — community

Ç
— Close to the personnel department is a Personnel Council

(3 from the companr, 1 SIF, 1 SALP and 5 NetaflD. Noets every
4 weeks together with the personnel department and has 6 se—parate meetings.

Decision questions: Personnel policy

Discipline rules

Plans for development of personnel
adminis tration

Consultation questions: Employment of personnel officers

Short time plans for personnel department

-3o
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OXELOSUNDS JS?RNVERK Datrn Beteckning. Re nr cd

1975—05—07
Tjânst€stIe, handaaare

AA/Inge Selinder/ML
MotagareAreride Kopa liii

INDUSTRIAL DET1OCRACY
at Gr.nges Oxell5sunds Jirnverk (conttd)

Information questions: Present personnel situation

Labour market prognoses

Attitudes and opinions

— At main department level (e g steeioiant, roliing miii)
ve have Department Councils. They have the same authority
and responsibility as the Joint Industrial Council and the
Personnel Council for the separate main department. The
working part of these càuncils are their working comrnittees,
which for instance decide about investments in better working
conditions and breaks against discipline ruies.

— Ail these councils are representative and so are the jjint
consultant groups. They work on department level, where wo
have continuou.s shift work, and coordinate questions from
the five different shifts. Most frequent questions in these
groups concern safety and working environment.

— This change of organization resulted in fewer representatives
in total. To compensate for that we use to have two pen house
meetin a year. They are arranged. ‘oy the JOint Industrial
Council, and their purpose is to give ail employees a possibi—
lity to have their questions answerecl directly and to be in—
formed about questions of current interest.

— And probably the most important thing in the long run for
the industrial democracy: therrirnarygrouDs, These are the
working groups — the foreman and his group, a -roup of clericai
workers and their boss. This is the place where most of the
day—to—day probierns can and shah be solved by consultation
and participation. A new management style and more activity

Ç from ail is requested.

— What about the resuits up tili now?

We are pleased with the developrent. After the first year we
had an enquiry among the involved. representativeS, which gave
us a strong support in our intentions — this was a better orga—
nization.
Now we have co—determination on ail decision leveis, a doser
contact between the operating “line”—organization and the groups
and councils. The problems are handled and solved on the rigt
level, and there is less confusion about which way to drive a
question. We have got a way to work, which we think can make it
possible to handle the new situation, which will corne with the
new labour legislation.
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RECONSTRUCTION AND GENESIS 0F ACCIDENTS

ADVANTAGES AND DIFFICULTIES

Accident anlysis has aiways been considered a preferred way
of approaching safety studies and devising preventive measures.
But the starting point of ail such anlyses is aiways an attempt,
however summary, to reconstruct the genesis of such accidents.
This is confirmed by the most comrnonpiace reports, and both the
advantages and deficiencies thereof are known. It is to enhance
the advantages and remedy the deficiencies that more systematic
methods have been worked up with a view to standardizing the
gathering, preseritation and aniysis of data relative to accidents.
In principie and use, such methods pose problems, some of which
are discuss2d herein. This will be done primariiy by reference to
an analyt5c method with which we are more farniliar (KRAWSKY, MON—
TEAU, CUNY, 1972), certain aspects cf which wili be developed by
CUNY in his paper.

This method. is an original attempt at arrivai at the genesis
and it gives a good insight into the difficulties underlying such
attempt. The foliowing criticai re±’iecticns owe much to it.

I) JUSTIFICATION 0F THE STUDY 0F THE GENESIS 0F ACCIDENTS

To study the genesis of an accident is to study the conditions
in which the accident occurred. Such genesis is characterized b: the
factors brought into piay and by the ruis governing their relation—
ships, which rules can record the sequence of events ieading up to
the accident. The concept of sstem will accordingly frequently be
evoked in study cf the genesis. The system is the aggregate cf the
factors taken into consideration by the analyst, with its opera—
tional ruie: man/machine, shcp, department, production une systein,
socio—technical system, ail are examples cf the various types cf
systems to which the genesis may relate. The accident, an unpianned
event, results from a dysfunction of the system (]IEPLAT and CUNY,
1974). It thus is a symptom cf such dysfunction (as fever is a
symptom 0f sickness). The model underlying any genesis study will
therofore be the following:

Dysfunction (s) r--

_>
accident

To reconstruct the genesis will thus be to give structure and con
tent to this model diagram. Such reconstruction raises certain
probleins.

— Choice.rf the reference system: The dysfunction 0f the elementary
system giving rise to the accident can itseif be conceived as a
product cf another system which becomes the source cf the dysfunc—
tion. Such source itself can be considered as the. product of another
system and so on. The diagram then becomes:

Dysfunction 3 Dysf.2 — dysf.l— accident
a dysfunction to the left of the arrow being considered as the
source of the one to the right. The relatïoiis between the systems
productive cf such dysfimctions may be various, the interlocking
relation flot being the only one as shown by the following example.
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rThe terininoiogy may vary with the writers. Thus JOHNSON (1973)
refers to the “error change’t sequence, BENNER (1975) to
“condition event”.

We can “go back” to a more or iess remote point in the genesis and
it is helpful to have cut—off criteria: thus we can confine our—
selves to dysfunctions having their sources in the company. It is
to be recommended, in ail cases, that the trace—back not be cut off
too early.

— Accidents, breakdowns and risk factors:

If an accident is a symptom of dysfunction, such dysfunctions may
have other symptoms — accidents or even breakdowns. Tt can then be
seen how.genesis study ties in with prevention study. To identify
a dysfunction is to detect an accident source, a risk factor. A
dysfunction in the chain leading to the genesis is an accident

O source or risk factor insofar as it generates events 1eadin; up to
the accident; but it is also a consequence of sources 0f dysfuncticn
when it is assigned. to its antecedents in the chain or the system
(LEPLAT, 1975).

Such a conception aiso suggests the existence of other dysfunction
indicators than accidents and that along this une safety studies
can have other starting points than accidents, although it will
stili remain to be demonstrated that accidents and breakdowns ex
press the same dysfunction. Thus, study of traffic accidents has
shown that they are correlated with injuries in a given situation
(intersection) oniy from a certain level of gravity. (RUSSAN and
SABEY 1972).

II) MODI OPERANDI AND DTFFICTJLTIESOF GENESIS ZTUDY
It is cïoubtless not by chance that, after the great amount oL wok
devoted to safety, agreement is far froin being reached on a method
calculated to discover the geilesis of accidents. Like any historical
event, an accident is the resuit of manifold determinants: technicai
economic, sociological, psychological, physiological. Study of the
genesis cf an accident, like any clinicai study, is the hardest
there is since it necessitates a grasp of the interaction cf such
determinants. There are only ica1 limits to the genesis study.
A first category of difficulties encountered in any genesis recon—
struction is that cf the validity cf the available evidence. The
second is that inherent in any study of error in identification of
the causal factors and mechanisrns. This second category is particu—
larly tricky when human beings play a role in the genesis. Any as
cription of the accident to dysfunc-bions calis for a system func—
tioningmodel. The easiest model to adopt is the normative model 0f
the operation which describes how it should proceed. .t3ut, as is
well known, actual work rarely coincides with such a model and
accident interpretations may thereby be distorted if care is flot
taken. It is necessary, but sometimes difficuit, to define the func—
tioning cf the system in which the accideiit occurred — in particular
the mcdi operandi of organization 0f the subject’s conduct.
This indicates the importance of analysis of work in the dual sense
0f analysis of work exigencies and analysis o± the operator’s beha—
‘rieur to meet those exigencies. The dysfunction can be identified
only by due knowledge of the aperation, just as the checks to be
made to diagnose a breakdown require due knowledge of the machine
(in the absence of standardized procedure, of course).
In light cf these preliminary remarks, let us consider certain Drob
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lems arising at the various stages of the reconstruction.

— Choice of facts: As discussed, an accident can be iriserted into
variôus systems, hence the factors hable to intervene in the gene—
sis are numerous. Choice of such factors depends on manifold cond.i—
tions, including:

• the analyst’s qualifications: worker, engineer, safety officiai,
psychoiogist, doctor wihl tend to assign priority to the read
grids corresponding to their speciaities.

• the analyst’s relation to the accident—event. •This wiil vary
according to whether he is the victim, a witness, ons directiy
responsible. The maximum distortions are those leading to dis—
tortion of certain facts to avoid certain interpretations.

• the analyst’s position in the production process. It has been
d.emonstrated that the types of variables invoked to report acci
dents vary accordi.ng to the une of command leeI (as between
workers and foreman for example)

• the analysts’ attitude: thus VIBERT (1957) has shown in an inves—
tigation of conversion of companies that ‘3workers satisfied with
their work, integrated into and participants in the business are
inclined to ascribe accidents to ‘personal’ causes. Contrariwise,
dissatisfied, unintegrated, non—participant workers tend to cite
‘non--personal’ causes entailing liability of the companyt’ (p 42’

• the anaiyst’s opportunities for intervention. 11e wili tend to
prefer variables hable to lead to interventions which he can
effect. Thus, if he is flot in a position to change work organiza
tion and methods and. his activities relate to protective instruc
tions and 3quipment, he wili then be primariiy alive to what
involves the operator’s conduct

• knowledge of the system and its functioning. Such knowledge is
indispensable for assessment of the pertinence of the facts to be
gathered, i.e. theirconnection with the accident. The importance
of work analysis in he dual sense mentioned above cannot be
overstressed in this connection.

Several types of measures have been developed to meet the difficul—
ties arising from these conditions. The first consists 0f drawing up
a list of possible factors the possible presence of which the ana—
lyst will have to check off as to the accident in question. This
procedure is designed to broaden the analyst’s field by calling his
attention to a wide range of factors. The danger of such checklists
is that they prompt the mention of facts the relation of which to
the accident may be very tenuous. Such factors can then be broken
down into “primaryt’ and “secondary’, ttproxiaten or “remote”.

A basic ment of the method worked up by the INRS will be to proffer
a criterion of pertinence of the factors to be reported.. Such fac—
tors must be facts, flot interpretations. The facts antecedent to the
accident and assumed to be related to it which are selected are
those corresponding to variations in the work situation from its
usual characteristics. An inventory of variations is taken starting
from the accident and proceeding therefrorn progressively in order to
broaden the field of investigation as much as possible.” (KRAWSKY,
MONTEAU, CtJNT, 1972, p. 6). Identification of the variations calis
for thorough familiarity of the analyst wïth. the work and. the usual
conditions thereof.
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— Reconstruction cf the genesis and interretation thereof

The gathering cf thc facts conveys at least implicitly a certain
conception cf the genesis. Organization of the facts will also bear
the stamp cf such conception and will clarify it to a degree. Such
organization is designcd to connect up the gathered facts, to bring
iit their interdependence0 It wil].. in most cases lead to a 11tree’1,
the origin of which is the accident and which will be rarnified to
a varying degree cf complexity. Let us take for example the INRS
method (KRAWSKY, CUNY, MONTEAU, l972) Figure 1 is an example of an
organizational diagram resulting therefrom. The diagram organizes
ail cf the facts according to certain rules coded as follows, P and
Q being variables (or events)

1°! P —> Q P is necessary and sufficient for the appearance cf Q
2/ P_2Q P increases the probability 0f appearance of Q
:ioI p

‘
‘ P and Q are independent

4°! Pli
2 P,, P.) and P are necessary for the appearance cf Q
P3 bt nt suffcient. Corijunction thereof is nec2ssary

and sufficient for such appearance cf Q.
Carving up of the facts, like interpretation and organization
thereof, depends in large part on the way in which the analyst

__

conceives the genesis.e the. working model cf the zystem that he
has adopted. But such models, even when they are ciarified, gerie—
rally rernaiL. quite surnmary and partial.

TJOHNSON, who has developed a complex system of analysis, bases it
on a quite vague energy concept. The accident is defined as an
undesirable tranfer cf energy producing injurios and damage.
(1975, p. 7), and energy as ‘1the capacity to do workt’ (id.). Such
energy may take varicus forms: kinetic, electrical, acoustical,
etc. The interpretation will be oriented by this concept and in
prevention an effort will thus be made to channel such energies
so as to keep them from being harmfui.

BENNER (1975) has proposed a theory of disturbance according to
which accidents appear at the end cf a series cf events produced
by actors causing actions. Such actors may be men or equipment
items (machines, instaltions, etc.). If an action cannot adapt
to surrounding conditions, the resultant disturbance triggers a
series cf events resulting in the accident. After identification
cf the actors, the conditions they cperate in can be pinpointed
and thereby their maladjustment to certain conditions.

The INRS method is based on a very general conception 0f activity
as the execution of a task by an individual with a certain piece
of equipment in a partiilIar enviroentETt identifies these four
components in the genesis cf the accident and makes an analysis in
ternis cf activity.

It is also based. on the concept thatthe activitywhich led to the
accident reflects a change from the usual activity: occurrence of
an accident means that there was a prior variation.

These general models can be used for gathering and organization of
facts. However, they provide oniy a quite formai frame f..r the ana—
lysis. They wiil have to be specified in more differentiated modeis
to make prediction possible.
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III) Use of the reconstruction of the genesis ani limitations thereon

The aim 0f the reconstruction o± the genesis is the prevention of
which it is the instrument. Use of such reconstruction can assume
various forms and also raise problems which will now be taken up.

C1in.cal use: This me&ns the use of each prticular case. It con—
sits of investigating into how the chain described might have been
broken. It appears that a distinction must be drawn between two
major methods The first consists of devising measures calculated
to eliminate the sources of dysfunction. Let us assume, for example,
that the genesis of a road. accident involved a ‘vehicle whose brakes
failed’. Measures will be devised calculated. to eliminate the possi—
bility oi recurrence 0f the situation by taking action as to the
source of the dysfunction which might be poor organization cf the
maintenance service. The second rnethod involves investigation of
the possible defences to the events generated by a dysfunction. In
the posulated accident, ways will be scught to prevent the harmful
consequence of the absence of brakes, for example by training the
driver in remedial action to be taken. (110w to stop a vehicle whose
brakes have gone with as few harmful consequences as possible.)
Training could thus be baseci flot only on acquisition of skills to
cope with normal situations, but a].so those required to meet dis—
rupted situations, even if in principle they should not arise.

P • Statistical use: This use involves data derived from a series of
accidents. Thishould make it possible to d.otermine the frequency
of characteristics of the genesis and to check the relations thereof
with features of the system and its functioning.

Statistical use entails deinition cf reliable indicators of the
genesis, which properiy su.mmarize the information contained therein,
while providing comparisons between geneses cf different accidents.

The genesis can be characterized by the nature of the events making
it up, events considered as components or factors of the accident.
This is obviously a quite summary characterization, but not devoid
of interest. Said. events will then be categorized, frequently into
the classes which served as a guide for gathering of the facts.

Let us take for example the event: ntthe driver overloaded his1orry.
It will be noted that it already constitutes a generalizing coding
since we refer to driver and lorry which desigiiate categories which
might have been specified. There could be a category “the worker
overioaded a vehicle”, “the operator is using a piece of equipment
outside the norms” or a 11task’ category, etc. It is very difficuit
to fix the proper cut—off point on this “specificity — generality
axis. Headings which are too general provide little information and
resuit in assimilation of very different facts which play varied
parts in the genesis. Headings which are too specific, grouping
only a srnell number of facts, provide meager support for hypotheses
as to the role of the factors.

This way of characterizing the genesis remains quite static and it
is desirable to try to apprehend. sequences of factors, representing
elementary mechanisms.

An attempt 0f this type has been made at the INRS (Darmon et al.,
1975). 16 2—component sequences were identified (Individual (I),
task (T), machine (Ma), environment (Mi). Tiiese pairs define
11potential accident factors” or complex accident factors or risk
factors.

For example, the pair (Ma, Ma) defines the incomvatibility of tech—
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nical members or products inter sese. This factor groups classes
of diverse situations: the authors mention some of them: incompata—
bility cf equipment or technology, chemicais hable to damage a
piece of equipment, etc.

Here again the probiem is to seek the proper level on the “specifi—
city — generality” ladder. It may be that, at least initially, it
might be desirabie to specify the class factors hy rnaking the ana
lyses in situations which are homogeneous in certain respects (same
production sector, same technology, for example). Interpretation cf
the sequences would be easier and iaight lead more direc.tly to a
diagnosis and corrective action.

It seems preferable to us not to thin out too prematurely the con—
crete data cf the genesis by transiating them into toc general a
language. Pondering of 1±0 entirety of a concrete diaram or the
materiai portions thereof may lead to detection of configurations
typical of events constituting compiex dysfunctions reflected at
several leveis. It was in this way that ironworks nvestigations
identified dysfunctions cf the ‘poorly regulated cc action” or service
intersection type. Such standard dysfunctions must themselves have
their mcdi operandi and mechanisms specified in relation to the
contexts.

1
— A difficulty in use cf the genesis data

Study of the gcnesis shows us how the dysfunctions cf & system cen
lead to accidents. An initial idea, mentioned above, is to base
prevention on elimination cf such dysfunction. Great prudence in
this connection is however dictated. Sight must neyer be lest of
the fact that the system is the zite cf numerous and complex inter
actions. Ehimination of a dysfunction wihi flot automatically resuit
in enhanced safety.

This phenomenon has been wehl described in the area cf road safety
(NAATANEN and SUMMALA, 1976). Ehimination cf certain accident
source defects in the infrastructure (shar or bhirid turns, narrow—
ing lanes) does net necessariiy lead to an over—all irnprovement in
safety. It results in higher speeds, an accident factor in turn.
The benefit thereof is to a degree cancelled out because “ail other
things do not remain equal” and there is a restoration cf the bal
ance cf the system. If the measure is te be reahiy effective, it is
thus necessary te be aware cf these mechanisms in order to prevent
them from happening. For example, in the case just mentioned, speed
is so to speak a regulating variable in the system and the varia
tions cf that variable must be blocked if the improvement cf the
infrastructure is to conduce te greater safety.

Such interaction among the factors cf a system and the requirement
that a risk factor not be isolated from the context in which it
occurs is ihlustrated by a study made by DOGNIAUX and reported by4_
KEYSER (1976), demonstrating that the harmfuhness of certain risk
factors depends on certain other variables, psychosocial variables
in the particular case studied. “In the oldest division, the risk
factors of noise, heat, congestion, stress, etc. converge ad hib,
but the accident rate is low. The workers organize themsehves more
or less as .they see fit, the supervisory staff are democratic and
above ail the company’s cuitural values are not intericrized. Divi
sion 3’s situation is the converse: well ventilated premises, more
space, authoritative supervision, acculturation to the company and
more accidents” (p. 98).

Thus, if study of the genesis provides better information as te the
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functioning 0f the cystem as it is at the time of the accident,
caution is needed in deducing effective preventive measures there—
frorn. Eliinination 0f certain dysfunctions Inay, by virtue 0f the
changes they entail, resuit in emergence of new risk factors else—
where.

Iv) CONCLUSION

In conclusion, we wiii stress certain conclusions from the fore—
going discussion.

a) Importance of work analysis in genesis reconstruction.

Analysis of accident genesis is inseparabie from wcrk analysis and,
more generaliy, analysis of the systems piaying a part in the pro—
duction of an accident. As sickness cannot be properly treated and

__

prevented without knowledge of the functioning 0f the bodv, so
accident interpretation and the devising 0f prevontive meaures
cannot bo dissociatcd from thorough knowledge of the work and sys—

J tems in which the accident occurs.

b) Requircment of competence of the anaiyst.
C) Genesis reconstruction thus requires great competence on highiy

diverse levels, in the province of technology and the social sci
ences. Such competence cannot be acquired without systematic train
ing, founded on soiid basic knowledge and attainments. One does iiot
become a safety specialist overnight, at any ievei.

e) Identification of genesis models and risk models.

Such identification, as has been emphasized, should be correlative
to a classification of systems and dysfunction3 thereof. This is
the price 0f avoiding the drawhacks of over—forniai models and over
generaiized factors.

d) Devisin of preventive measures.

It snould flot be overiooked that this does net in ail cases derive
directly from knowledge 0f the risk factors in a given situation
alone.o
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SOME RESEARCH TENDENCIES IN THE FIELD 0F W0RK SAFETY IN FRANCE

- A FACTUAL APPROACH

Alain WISNER

1.0 A biological view on the working class

Big differences in life expectancy, in ageing between manual

workers and clerical workers.

These differences are flot only related to working conditions

but also to the general life conditions (food, housing, medical

care).

The part of working conditions is anyway very important

and specially the work accidents.

During the life 0f a manual worker, we may observe:

— 5 accidents followed by a rest period

— 0,5 severe accidents

— 5 Z permanent incapacity degrees

These values are multiplied by 2 (at least) in building and

public works industries and by 3 or more in lots of agricultural

activities.

To these work accidents, we have to add the road accidents:

15.000 killed and 300.000 wounded every year in France. A high

proportion of these road accidents are, in fact, work accidents.

The accidents and the general conditions at work and in life.
‘J)

accelerate the ageing of workers. One can make a distrinction

between “normal ageing” and “marks of life”.

2.0 New trends in the main fields of research on work safety in France

2.1 The worker

— Reduction in the tendency to use personal selection

— Increasing interest for the characteristics of the different

categories of the workers population

— women 40 Z

— ageing people (>40 years old) 50 %. These people have aged



2.

more quickly than the rest of the population in relation

to their past working conditions (marks 0f life) C.N.A.M.

— Handicaped people. A handicap has no absolute value.

It is strictly related to the task and has ta induce changes

in the task and/or environment.

— Increasing interest for the body and mmd changes inducing

higher risks and related ta the working conditions:

(AuoR, ROHR, SZEIcELY, MONTEAU, JARRY)

— toxîcs (INRs), drugs

— mono tonous work

— overload (LAVILLE, CAZAMIAN)

— shift work inducing lack of sleep and 10w vigilance

(cAZAMIAN, FORET)

— Increasing interest for some types 0f limitation that have

not yet been enough explored

— effects of peak menial and physical load’

— short term memory

— body image and space representation though visual and

vestibular inputs — training and ageing of these abilities

(c.N.A.M. — C.N.R.S.)

2.2 Task and technical layout

— Legislation, standardisation, reinforcement

— Psychophysiological studies 0f the technical layout

•

— theoretical layout (as it is conceived in the engineering

department)

— real layout (how things are now working at the shop floor)

TEIGER

— operational image (how the worker understands the things

working) PAILHOUS

— training related to these analyses (real layout and operational

image) and the knowledge 0f the permanent contribution of the

workers’ initiative to the smooth functioning of the technical

layout.



3.

— 3 criteria for the machine design and the evaluation of the

individual protective devices:

— protection efficiency (JAUNET) with many researches in the

field of biomechanics (IRCOBI, ONSER, INRS), ventilation (INRs),
noise (CNAM — cNRs).:

— comfort

— easy performance at work

— An interesting approach of the real mode of utilization of the

machines and individual protective devices is the careful examina—

tion oS used machines and i.p.p. (FAvERGE, RNTJP, ONSER, INRs)

2.3 Communications

— Formai or informai
TANKOVSTCY

— Verbal or non—verbal )

3 main aspects:

— perception (aconstics)

— identification (phonetics’

— meaning (semantics’

Verbal cnmmunication (ROsT0LLAND — CNRS — CNAM’)

How foreign workers understand verbal orders shouted in a nQiSy

place: important safety roblem in France, where manv foreigners

are working in building industry and steel works.

2.4 Psycho—sociological problems

— Type 0f supervision

— Attitude of management toward sa$ety

— Study of safety probiems with the workers

— committees for hygiene and safety

— ERACT (Research and action teams for working conditions (ui)
— Type of management action (?) on safety

— rewards or punishment

— teaching or advertisement

— Image 0f the plant among the workers, their interest for the

jobs.

— Type oS salary (piece rate ...)
— Pressure on quantity or quality of production

I
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2.5 Systems research

— Accidents as a symptom of organization failure (FAvERGE, LEPLAT,

c)
— Description of potential factors of accident (rERIc, MONTEAU,

QUINOT, SZEKELY)

— Decision and action trees (c.E.A., Atomic Energy Center)

— Use of these extensive approaches in special areas:

road (cHIcH), agriculture (SE)

o -

o
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LA PREVENTION DES ACCIDENTS DU TRAVAIL

Recherche et description des facteurs potentiels d’accidents.

E. QUINOT - M. MERIC - M. MONTEAU - J. SZEKELY

Dans les deux exposés qui précèdent, Messieurs LEPLAT et CUNY ont montré
cornent pouvait être abordée par voie d’enquête, l’analyse structurale d’un
accident, prenant en compte le maximum des antécédents qui l’ont provoqué,
tout en indiquant les liaisons logiques et chronologiques qui unissent ces
antécédents.

Pour mener à bien cette analyse, le praticien recueille sans les interpré
ter des faits de deux types

- ceux qui présentent un caractère inhabituel par rapport au déroule
ment normal du travail,

- ceux qui présentent un caractère permanent et contribuent à la génèse
de l’accident avec le concours des faits inhabituels.

Les résultats de l’analyse sont ensuite concrétisés par un arbre des causes
illustrant I’enchanement des antécédents (causes) qui ont concouru à l’ap
parition de l’accident. Cet arbre est construit en partant de la blessure,
terme ultime de 1’ “histoire” et en remontant la chaîne causale, chaque fait
recueilli comme antécédent entraînant systématiquement les questions simples
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suivantes

- ce fait a-t-il un antécédent au moins ? Si oui, quel est-il ?

- a-t-il été suffisant ? Si non, quels autres antécédents sont inter

venus ?

- a-t-il entrainé d’autres conséquences ?

Les réponses à ces questions font apparaltre respectivement trois catégories

de liaisons entre les faits

- des enchaînements simples X — Y

X.’
- des conjonctions (simples ou multiples) - — Y,

Xi J
I. i

- des disjonctions (simples ou multiples) X —r --

‘-Yi

Mis bout à bout dans l’ordre chronologique, les enchaînements composent

l’arbre des causes relatif à l’accident étudié. On en trouvera un exemple

en annexe. L’algorithme décrit ci-dessus est intéressant à plus d’un ti

tre

- Il permet d’élargir considérablement les connaissances que l’on peut

avoir du sujet d’un accident.

- Il oblige à poursuivre les investigations sans se contenter d’une

description schématique ne rendant compte que des derniers maillons

de la chaîne événementielle. A vrai dire, cette investigation s’ar

rête quand certains faits trop antérieurs à la blessure, chronologi

quement ou causalement, sont tombés dans l’oubli, ou, plus simplement,

quand l’analyste estime qu9l possède un tableau suffisament cohé

rent et complet de l’accident.

- De plus, l’arbre des causes est un outil de communication objective
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entre les membres du groupe de responsables qui discuteront du chox

des mesures de prévention.

L’arbre des causes se construit, corne tout arbre, du tronc qu’est l’ac

cident vers les branches que sont les antécédents ;mais,il est bien évi

dent que les faits s’accomplissent en sens inverse. L’analogie avec l’ar

bre a ses limites : l’arbre des causes a ceci de particulier que, si on

lui coupe une seule branche, l’enchaînement des évènements s’arrête et

l’accident n’aura pas lieu. C’est un fait capital pour la prévention

supprimer une seule des multiples causes, c’est éviter l’accident.

Relatant une “histoire” particulière, l’arbre des causes éclaire objecti

vement la genèse d’un certain événement (accident) appartenant au passé.

Ce point est déjà fort utile. Mais, sa véritable richesse n’en demeure

pas moins ailleurs : seul ou associé à d’autres arbres, il devient en

effet un outil de prévention à condition d’introduire un nouveau concept,

celui de “facteur potentiel d’accidents”, concept auquel la suite de

cette note sera consacrée après une remarque préliminaire.

La démarche qui conduit à l’arbre des causes peut être appliquée à l’ana

‘lyse-de la genèse de tout événement, heureux ou malheureux, intéressant

le monde du travail ou celui de la vie courante. A ce titre, elle mérite

rait d’être enseignée à l’école, permettant ainsi à l’enfant de se dégager

d’une représentation naturelle trop simpliste des enchaînements qui lient

les “choses de la vie”. En prenant conscience de la complexité du réseau

causal qui explique et prépare certains des événements importants de son

existence, il apprendrait à y rechercher et à y reconnaître les séquences

et les situations privilégiées et prémonitrices qu’il lui serait loisible

de contrôler si besoin était.

X X

X
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Pour introduire et pour éclairer la notion de facteur potentiel d’accidents

(F.P.A.), il suffit d’imaginer la démarche du responsable de sécurité qui

chercherait à exploiter les diagranries d’accidents survenus dans un atelier

ou même de tous ceux qui pourraient y survenir.

Il se donne comme mission de trouver les mesures préventives qui auraient

permis de rompre les enchaînements constatés en un ou plusieurs points et

de la façon la plus économique, c’est-à-dire en édictant le moins possible

de règles. Il serait alors tout naturellement conduit à rechercher dans ses

documents les situations ou les relations communes au plus grand nombre de

diagrammes.

S’il s’agit, par exemple, d’un atelier de menuiserie, il ne manquera pas

de constater d’abord que de nombreux accidents proviennent d’une absence de

protection sur les outils tranchants. En décidant d’équiper les machines

de protecteurs, il éliminera le maillon terminal des diagrammes, détournant

ainsi de leurs conséquences douloureuses, l’ensemble des événements qui les

avaient préparées et pourraient, sinon, y conduire de nouveau. Dans le cas

de situations visiblement et évidement dangereuses, il existe un nombre

important de risques - F.P.A. connus avant la lettre - déjà couverts par la

prévention grâce à l’application d’une réglementation adaptée et à la mise

en place d’un contrôle technique. Ces mesures interviennent la plupart du

temps sur les antécédents proches de l’accident.

Mais, dans le même atelier, nombre d’accidents ne se solderont pâs par une

blessure par outil tranchant, en particulier : tous les accidents considé

rés généralement comme le résultat du hasard, d’un “malheureux concours de

circonstances”. C’est qu’en se limitant à la mise en place de protecteurs,

le responsable de sécurité néglige une partie importante des informations

que peuvent lui apporter les arbres des causes dont il dispose. Une ques

tion se pose donc à lui : existe-t-il des faits, des liaisons ou des confi

gurations caractéristiques situés causalement bien en amont de la blessure

et sur lesquels il pourrait faire porter son action de prévention ? Les ré

sultats des recherches menées par quelques équipes de psychologues durant

les dernières années (Faverge, Leplat, ...) donnent à cette question fonda

mentale une réponse affirmative
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L ‘accident est la conséquence d’une situation de travail qui se dégrade

d’abord très progressivement, ensuite plus rapidement, pour se terminer

soudainement par la blessure. Les situations qui précèdent la blessure,

même très en arivnt, ne sont pas qz2elconqus, mais, au contraire, carac

téristiques et spécifiques. On peut les décrire, les nommer et les

classer. C’est précisément cette spécificité qui justifie la notion de

facteurs pôtentie Zs d ‘accidents.

L’existence d’un nombre important de FP.A. à peine soupçonnés et même tota

lement inconnus ainsi démontrée, on doit imaginer une méthode qui permette

de les recenser.

Le responsable de sécurité cherchera dans la diversité infinie des cas par

ticuliers les similitudes et les invariants par voie de généralisation et [
de classement dans des catégories cohérentes et utiles. L’exemple suivant

illustrera cette typologie

Soit la succession d’événements, fictifs mais vraisemblables, suivante

Un vitrier perd le marteau qu’il utilise habituellement pour fixer

les vitres ; il se sert alors d’une pince. Le carreau casse. L’inci

dent est à l’origine d’autres incidents et même d’un accident.

Cet enchatnement partiel d’événements, extrait du compte-rendu de

l’enquête-accident, peut se schématiser de la façon suivante

- 1-

incident
ou

blessure
Le vitrier perd il utilise et casse la
son marteau ... une pince ... vitre
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Il s’agit là d’une “histoire” particulière mais qui, déjà, dans le cadre
restreint de la profession de vitrier présente une certaine généralité.
En effet, cet enchaînement peut apparaltre dans plusieurs arbres condui
sant à des accidents de vitrier, mais à des niveaux très divers, plus ou
moins en amont de la blessure. La séquence (1) i- (2) annonce une si
tuation dangereuse. Elle constitue un indicatéur utile et peut entraîner
un comportement correctif du vitrier averti.

Par extension, en changeant les termes vitrier, marteau, vitre et pince,
il est permis d’envisager le cas d’autres professions, tout en conservant
la notion d’utilisation d’un outil mal adapté qui entraîne une perturba
tion de la tâche.

Enfin, en éliminant les éléments circonstanciels du récit, ne se préoccu
pant ni des antécédents, ni des conséquences de l’utilisation d’un matériel
inadapté, on ne retiendra que la notion

Matériel inadapté - perturbation de la tâche.

Le tableau suivant donne un exemple des récits homologues relevant de ce

type de séquence

ANTECEDENTS MATERIEL PERTURBATION DE CONSEQUENCES
DIVERS INADAPTE LA TACHE DIVERSES

Tournevis prké burin (pour ripage coupure
à un collègue dévisser)

Pas d’affatage scie usée sciage difficile incident de sciage
de la scie

Plus de lùnet— lunettes de difficultés de 1cc— usinage non confor
tes en stock protection turc, erreur de ré— me

rayées glage de la machine

Réparation élec— schéma élec— erreur dans le flou— court—circuit
trique sans trique caduc veau branchement
remise à jour du
schéma
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Cette séquence mérite d’être isolée et considérée en elle-même. En effet,

les enquêtes montrent qu’elle intervient dans nombre d’accidents. Elle

se retrouve, par exemple, dans beaucoup d’accidents de manutention qui

présentent à eux seuls 40 % des accidents du travail avec arrêt.

Une telle séquence qui est commune à plusieurs arbrŒ des causes ayant donné

naissance à un accident sera appelée ‘FACTEUR POTENTIEL D’ACCIDENTS”. Elle

a été mise en évidence et explicitée au terme de deux étapes

- La première est l’extension d’un cas concret cette étape permet

de s’affranchir des circonstances particulières dans lesquelles

sont apparus le ou les éléments de la situation de travail à l’ori

gine d’un accident ;

- La seconde consiste à isoler, sous forme de configuration plus ou

moins complexe, les éléments ainsi dégagés et à les utiliser comme

L’ènsemble de ces récits peut se schématiser comme suit

Facteur Potentiel d’Accidents I

des indications de risque potentiel.
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Pour chaque facteur potentiel d’accident, il peut être établi une monogra

phie qui, dans un véritable cadre nosologique, regroupe l’ensemble des indi

cateurs caractéristiques ainsi que les mésures de prévention spécifiques

destinées à y faire face. On trouvera en annexe II un plan type de monogra
1

phie.

Au terme de ce qui précède, il est possible de définir, de façon formelle,

le concept de facteur potentiel d’accidents.

Par définition, un facteur potentiel d’accidents a les quatre propriétés

suivantes

1. Il augmente la probabilité de survenue d’accidents dans les entre

prises car il est susceptible de participer, de près ou de loin, à

leurs réalisations ;

2. Il présente un caractère de généralité telle qu’on le rencontre dans

un grand nombre d’entreprises ou de situations de travail ;

3. Son identification dans le système appelle des mesures préventives

spécifiques

4. Sa suppression est compatible, ou peut être rendue compatible avec

la réalisation des objectifs (production, ...).

Deux exemples vont permettre de préciser le type de facteurs potentiels

d’accidents qui méritent l’attention. Ils sont situés très loin des événe

ments à prévenir et, de ce fait, sont mal connus et peu décrits.

Le premier concerne la “coactivité”. On dira qu’il y a coactivité dans un

système quand deux équipes sont employées à des tâches différentes dans un

même lieu de travail. Comme leur tâche respective s’effectue en parallèle,

les communications instituées entre les deux équipes peuvent être insuffi

santes ou inexistantes.
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Chaque équipe est supposée travailler dans de bonnes conditions de sécurité.

A priori, l’enchainement particulier des événements relatifs à chacune des

tàches ne devrait pas conduire à l’incident ou l’accident.

Mais, la coactivité crée une situation nouvelle : elle apporte un risque

potentiel qui lui est propre. Par exemple, les membres de l’équipe n° 1

(appartenant au service Roulage d’une usine sidérurgique) comuniquent en

tr’eux (coup de sifflet) et ce signal est perçu par les membres de l’équi

pe n° 2 (maçons et manoeuvres construisant un nouvel atelier); il est mal

compris (“arrêt” au lieu de “marche”). D’où une réponse inadaptée d’un des

membres de l’équipe n° 2 (ne se dégage pas des voies) et accident.

Il apparaît à la lumière de cet exemple, délibérément simpliste, que la

coactivité provoque et facilite des séquences d’événements caractérisés qui

peuvent conduire à des accidents. Ce risque n’est pas couvert par la règle

mentation en vigueur concernant le travail des deux équipes pris individu

ellement ; il se rapporte à une situation en fait inédite dont le caractère

dangereux échappe aux opérateurs. Les mesures supplémentaires de prévention

à mettre en oeuvre n’ont rien de commun avec celles qu’aurait pu imaginer

chaque équipe pour son propre compte (par exemple : réduire la distance

hiérarchique entre les cellules de travail appelées à travailler en coac

tivité afin de faciliter la coordination).

Il va de soi que cette situation peut également déclencher d’autres séquen

ces dangereuses d’événements du fait d’autres incompatibilités latentes

entre les deux équipes en coactivité.

La coactivité est un facteur potentiel d’accidents au sens développé ci-

dessus.

Un second exemple concerne l’incompatibilité de matériels de générations

différentes. Il s’agit de la juxtapositior dans le même processus de fabri

tion, de deux ou plusieurs matériels (outils, installations, ...) d’àges

technologiques différents. Ce facteur potentiel d’accidents est décrit dans

la monographie abrégée donnée comme exemple, en annexe III.
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Les cas cités paraissent assez hétérogènes. Les termes qui les désignent
sont provisoires ; de plus, ils sont insuffisamment décrits. Mais, ils
montrent l’importance que joue, ou peut jouer, un facteur potentièl d’acci
dents dans la genèse d’accidents. Ils montrent aussi les limites des pos
sibilités d’actions techniques et réglementaires actuelles, face à ce type
de risque.

Il faut remarquer l’extraordinaire diversité que recouvre l’expression

unique de “facteur potentiel d’accidents”. A l’une des extrémités de l’é
chelle, on trouvera des facteurs très particuliers comme le manque de pro
tection sur une machine dangereuse, à l’autre extrémité, des facteurs plus
généraux, mettant en jeu des situations globales et abstraites (coactivité,
incompatibilité de matériel et de technologie). Il existe même des facteurs
qui traduisent une configuration regroupant de nombreux sous-facteurs

une situation de récupération, par exemple, se caractérise par une urgence

qui incite les opérateurs à faire appel à des outils de fortune, à des mo

des opératoires informels ou proscrits, à la coactivité temporaire entre

l’équipe de production et celle d’entretien, ... Il faut savoir que les

facteurs potentiels d’accidents relèvent d’une typologie hiérarchisée, ce

qui n’est pas sans présenter de grandes difficultés pour leur recensement

et leur description.

La démarche qui conduit à la découverte des facteurs potentiels d’accidents,

si elle s’appuie sur l’étude objective et méthodique des accidents, n’en

reste pas moins,à l’heure actuelle, empirique. Elle demande beaucoup à l’ex

périence et à l’intuition de l’analyste ; c’est pourquoi, la mise au point

des algorithmes de recherche, en même temps que la composition de monogra

phies, seront deux soucis majeurs de l’I.N.R.S. dans les années à venir.

X X

X



— 11 —

Quelles méthodes utiliser pour appliquer dans le cadre même de l’entreprise

les notions et les actions développées ci—dessus ? C’est probablement aux

yeux du praticien la question fondamentale. On peut en préconiser deux

La première méthode s’appuie sur l’examen de quelques accidents sans gravité,
survenus dans l’entreprise et dont on aura tracé préalablement l’arbre des
causes. Il est préférable de choisir des accidents bénins, car il est diffi

cile de se dégager des éléments affectifs et passionnels qui accompagnent

l’examen d’un acèident grave (du moins quand l’enquête suit de peu l’acci

dent). De plus, rien ne distingue les chalnes événementielles qui précèdent
les deux types d’accidents.

Une réflexion en groupe des membres du Comité d’Hygiène et de Sécurité de
l’entreprise (C.H.S.), des généralisations, souvent faciles, permettent de

mettre en évidence des facteurs potentiels d’accidents propres à l’entre

prise, mais restés ignorés jusque là corne tels (on pouvait, en effet, con

natre l’existence de ces situations sans mesurer leur capacité à engendrer

des accidents). On trouvera en annexe I les conclusions d’une de ces réu

nions au sujet de l’accident qui a déjà servi d’exemple dans cette note. Un

coninentaire accompagne l’arbre des causes ainsi qu’une des pages du “carnet

de bord” de gestion de lasécurité où sont notés les différents moménts in

téressants de cet arbre, les mesiii’escuratives ininédiates proposées et les

facteurs potentiels d’accidents qui ont été dégagés. Ceux qui, parmi ces

derniers, apparaissent corne suffisannent généraux seront systématiquement

recherchés dans d’autres postes ou dans d’autres ateliers.

Cette première méthode, d’ares et déjà opérationnelle, sera appliquée l’an

prochain par l’I.N.R.S. à de nombreuses entreprises. Elle permet aux mem

bres du C.H.S. de se familiariser avec la notion abstraite de facteur po

tentiel d’accidents. Elle conduit aussi très directement à la seconde.

La seconde méthode consiste à examiner systématiquement les lieux et les

situations de travail pour repérer des facteurs potentiels d’accidents déjà

recensés et décrits par ailleurs, notannent sous la forme des monographies

mentionnées ci-dessus.
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Les deux méthodes sont complémentaires, la première est assez facile à

mettre en oeuvre par une équipe en formation, la seconde la complètera au

fur et à mesure des progrès de cette formation et des connaissances acqui

ses. La participation des membres du Comité d’Hygiène et de Sécurité que

préconise la première méthode fait de la sécurité l’affaire de tous, non

pas pour laisser endosser à chacun une part de responsabilité, mais pour

que tous puissent accéder au niveau de conscience et de connaissance né

cessaire à la maltrise des situations dangereuses. Cet objectif ne saurait

être atteint sans la participation intelligente de chacun à l’analyse des

conditions mêmes du travail. A l’époque où la maturité technique tend à

s’universaliser, il est loisible de souhaiter qu’une maturité plus simple

ment humaine prenne à son compte les menaces que l’environnement industriel

et technique fait peser sur l’homme. Ce n’est pas là le moindre des mérites

de la méthode proposée.
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ANNEXE I

EXEMPLE D’ANALYSE D’IJN ACCIDENT

“Nettoyage à chaud sous pression”

Alors qu’il s’apprêtait à nettoyer un filtre avec un jet, M. X. reçut l’eau

chauffée à 85°C, sous 50 kg de pression, au niveau de l’entrejambe.

Le complément d’analyse a permis d’avoir une connaissance plus étendue et

plus précise du mode opératoire suivi par la victime et du matériel qu’elle

utilisait. Le poste concerné était confié à un responsable (la victime)

disposant d’une “machine à laver” qui, après avoir chauffé l’eau à 85°C,

la propulse sous 50 kg de pression . L’opérateur venait de terminer le la

vage d’un chariot élévateur et devait ensuite nettoyer un filtre. Pour ce

fair,il devait sortir le chariot du local où s’effectue le lavage. Afin

d’interrompre l’écoulement de l’eau pendant le déplacement du chariot, la

victime a posé l’extrémité (B) du tuyau sur le sol et s’est dirigée vers

la vanne d’arrêt située en A. Sous l’effet de la pression, l’extrémité B

du tuyau s’est redressée dirigeant le jet vers la victime qui ne portait

pas de tablier protecteur, ce jour-là. Le système mural qui maintenait le

tuyau enroulé s’est donc révélé insuffisant.

Il est apparu au cours de l’analyse que l’extrémité B avait été pourvue

d’un pistolet d’arrêt, supprimé par la suite.

La discussion qui eut lieu en réunion de C.H.S. a permis d’éclaircir ce

point important. En effet, avant que la machine ne soit confiée A un seul

utilisateur, ce matériel était à la disposition de tous les services. Le

fait apparait clairement dans l’arbre des causes prolongé (page 17).

Personne n’en étant responsable, ni particulièrement informé du mode d’em

ploi, la plupart des employés arrêtaient le jet uniquement au moyen du pis

tolet sans fermer systématiquement l’alimentation en eau de la machine.

De ce fait, l’eau contenuedans la machine continuait à chauffer ce qui eut

pour effet de détériorer progressivement l’ensemble de la machine. Pour

remédier à cet inconvénient, le pistolet fut supprimé ce qui rendit obli
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gatoire l’usage de la vanne d’arrêt A.

Par la suite, ce poste fut confié à un seul employé qui devint responsa
ble du matériel, mais, le pistolet ne fut pas remplacé (il semblerait que
cette absence n’ait pas été signalée). Tout ceci explique que, même pour un
bref arrêt, M. X. était dans l’obligation de manoeuvrer la vanne placée en A.

Cette analyse est intéressante à plus d’un titre, notaniient la suite du
diagrame réalisée en réunion du C.H.S., car elle illustre la dégradation
progressive d’une situation de travail, dégradation qui, finalement, donne
lieu à un accident.

Par ailleurs, elle rend parfaitement compte de la diversité de mesures cura
tives qu’un tel type d’analyse permet d’obtenir. L’éventail de ces mesures

s’étend du confort des protections individuelles, à l’organisation de l’u
tilisation d’un matériel en passant par la mesure purement technique.
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NETTOYAGE A CHAUD SOUS PRESSION

Tablier en caout
chouc lourd et chaud

Ne porte pas
de tablier

Sortir
Fenwj ck

Nettoyer filtre

Voir suite page suivante

Impossibilité
d’arrêter le
jet en B

-vo.
Reçoit eau
à 85°C sous
50kg de pression

Système de main
tien inefficace incontrôlée

Il faisait
chaud

Arbre des causes de l’accident

Blessure à
l’entrejambe

Tablier particu
lièrement gênant
ce jour là



Mode d’emploi
non respecté

Suppression du
pistolet

Détérioration
de la machine

COMPLEMENT A L’ARBRE DES CAUSES PRECEDENT

ne à la dis-1
ion des dif
t:s services

Pas de service
responsable de
l’entretien

Désignation d’un unique
utilisateur sans recon
sidérer l’ensemble du
problème

Pistolet non
remplacé

Impossibilité
d’arrêter le
jet (en B)

L’opérateur ne
signale pas l’ab
sence du pistolet



ENSEIGNEMENT TIRE DE L’ACCIDENT

LIBELLES
POSTE DES MESURES CURATIVES FACTEURS POTENTIELS

FACTEURS D’ACCIDENTS PARTICULIERES IMMEDIATES D’ACCIDENTS

Lavage du Machine à laver à la dispo- - Affecter et former un seul responsable Utilisation anarchique d’un même
matériel sition des différents ser- au nettoyage, matériel pour plusieurs services,

vices de l’usine. - Lui confier l’entretien courant de la équipes ou individus
machine à laver,

- Lui attribuer une machine à laver en
bon état

Suppression du pistolet. Mettre un pistolet dont la fermeture Modification du matériel suppri
Nouveau mode opératoire. arrête également l’alimentation en eau niant une sécurité (1).

de la machine.

L’absence du pistolet n’a Encourager auprès du personnel d’exécu- Mauvaise circulation de l’informa-
pas été signalée tion et de la maflrise le signalement tion ascendante.

des anomalies en matière de sécurité.
1. en l’invitant à le faire,
2. en donnant suite aux propositions

perti nentes.

Tablier lourd et chaud. - Mettre à la disposition des opérateurs Protections individuelles incompa
des tabliers plus confortables, tibles.

- Tenir compte du confort au moment de
l’achat des tabliers.

Système d’enrouleur mural - Renforcer le système en posant un guide Dispositif de sécurité insuffisant
peu fiable. orienté vers le bas et placé près du sol par conception.

(voir figure page 15).

(1) Cette mesure présente l’avantage sur la précédente d’être plus fiable, à la condition que le dispositif
surajouté soit lui-même fiable.

—



- 19 -

ANNEXE II

PLAN TYPE DE MONOGRAPHIE

[Titres Type, N° dans le type J
1 - Connaissance du facteur potentiel d’accidents

1.1 - Définition

1.2 - Exemples concrets

Description de situations types où le facteur
potentiel d’accidents étudié joue un rôle es
sentiel et concourt à la genèse d’un incident
ou d’un accident.

1.3 - Cormnentaires

- Importance et rôle du facteur incriminé

- Spécificité et originalité

- Généralisation et limites

2 - Pratique : Reconnaissance et prévention

2.1 - Eléments de diagnostic (séméiologie)

- Eléments nécessaires au diagnostic précoce

- Questions essentielles à poser

2.2 - Prévention spécifique

Mesures préventives auxquelles on n’aurait pas
fait appel s’il n’avait pas reconnu le fac
teur potentiel d’accidents.

Bi bi iographie
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ANNEXE III

LES FACTEURS POTENTIELS D’ACCIDENTS

MONOGRAPHIE n°

Extrait du rapport I.N.R.S. n° 200IRE — septembre 1975

I - CONNAISSANCE DU FACTEUR POTENTIEL D’ACCIDENTS

1.1 — Définition

Juxtaposition dans un mtne processus de fabrication de deux ou plusieurs

matériels (outils, installations.,..) d’age technologique différent.

1.2 — Exemples concrets

Les trois cas suivants illustrent le r6le du facteur étudié, aux

trois niveaux que sont le poste de travail, l’équipe, le service.

Premier exemple

Au niveau du poste de travail, les deux cas les plus courants sont

d’une façon générale, l’intégration d’un élément neuf à un ensemble usé

ou l’inverse (élément usé, ensemble neuf). Cet état de fait peut

entraîner un mauvais fonctionnement du matériel qui risque de se solder

•1

Facteur potentiel d’accidents étudié

INCOMPATIBiLiTEDEMATERIELS

OU DE TECHNOLOGIES
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Les exemples les plus connus se rapportent notamment à l’entretien des

véhicules (cas du changement d’un seul pneu).

Deuxième exemple

Evacuation des produits laminés par pont—roulant. Un laminoir

vient d’être modernisé. A son extrémité, les feuillards sont

évacués sur une aire de stockage par un pont—roulant. Après la

période de mise au point des nouvelles installations, il s’avère que

le pont—roulant dont la capacité d’évacuer les produits est restée

inchangée, a du mal à assurer sa mission, en dépit de son rythme

de travail élevé. Les feuillards, stockés à l’extrmité

du laminoir de façon précaire, encombrent l’extrémité du hall de

laminage et constituent un danger nouveau. De plus, la périodici

té de l’entretien du pont n’a pas varié malgré le régime accru.

Il s’en suit des incidents techniques fréquents qui, se soldant

par des arrêts, aggravent la situation. Ces faits seront t6t ou

tard à l’origine d’un accident.

Troisième exemple

Ttansport du minerai dans une mine de fer.

De petites berlines, anciennes, de faible capacité (1,5 t) desti

nées à l’évacuation du minerai par voie ferrée sont chargées par des

camions dont le rendement élevé oblige à prévoir des longueurs de

rames très importantes. Le freinage des berlines ne peut être commandé

de la locomotive de telle sorte que, lorsque la voie est en pente,

il faut freiner les rames de façon intensive dès le départ pour éviter

un entraînement dangereux. Il en résulte une usure accélérée des

matériels : rames, rails, attelages des berlines, locomotives.

Tous ces faits sont à l’origine de nombreux déraillements et in

cidents multiples, se répercutant aussi bien en amont du processus

de travail, qu’en aval.

En résumé, il y a, à la fois, endommagement du matériel et diminu

tion de la sécurité.

:. i.

: •*tu

rj L
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1 .3 — Commentaires

Le facteur potentiel d’accidents incriminé apparaît fréquemment à la

suite d’une modernisation partielle ou progressive d’une unité de

travail (atelier, poste). Il s’en suit un décalage qui se traduit

le plus souvent par une différence de performance (vitesse, capacité,

rendement) de résistance ou de fiabilité des matériels juxtaposés.

Cette différence, acceptée au point de vue technologique, est en fait
génératrice de multiples incidents.

Ce facteur potentiel d’accidents est d’autant plu8 répandu que les efforte
de modernisation sont constants. Or, rares sont les cas où la moderni
sation concerne simultanément l’ensemble d’un système. Il faut noter

que ce facteur apparaît souvent graduellement ; il sera alors d’autant

moins perçu que les opérateurs s’habituent à une détérioration progres
sive, qu’ils tentent naturellement à compenser.

Ce facteur potentiel d’accidents représente un cas particulier d’un
phénomène plus général il se manifeste à, l’occasion d’un changement,

voulu et organisé, d’un élément d’un système, changement dont toutes
les répercussions ne sont pas toujours envisagées ou dont l’importance
est sous—estimée.

Enfin, il faut noter que ce facteur joue un r6le, souvent très en amont
des accidents qu’il peut déclencher.

2 - PRATIQUE : RECONNAISSANCE ET PREVENT ION

2.1 — Eléments de diagnostic inventaire des faits susceptibles d’annoncer

l’apparition ou d’indiquer la présence du facteur potentiel d’accidents

La liste suivante n’a pas un caractère exhaustif ; elle présente les
éléments les plus fréquemment observables

— achat de matériel (s) neuf (s)

— innovation technologique

— usure inégale et/ou prématurée des matériels

— incidents localement plus nombreux (pannes)

— vitesse de fabrication des produits très variable (rupture de stock,
création de stocks intermédiaires, goulots dtétrangments) ;

— relation conflictuelle entre opérateurs.
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En définitive, deux questions essentielles sont à poser

— Quelles sont les limites de tolérance de chaque élément du système 2

Ces limites se recouvrent—elles ‘Z

— Quel est l’ordonnancement des opérations de modernisation et quels

sont les délais ?

2.2 — Prévention spécifique.

— Admettre explicitement des “phases de transitions”, notanent au

point de vue de la production et en prévoir les limites (on appe—

lera “phase de transitions” la période pendant laquelle il y a

coexistence de matériels de générations différentes)

— Surveiller les points où il y a coexistence de matériels de généra

tions différentes

— Ne pas dépasser les capacités maximum de l’élément le plus faible

— Planifier les opérations de modernisation dans l’entreprise.



A nul ti’iiaoipliiic.r:r otudy o1 tho oonoqucncoc et ninht work on
indwnrial montai stress6 Cousequonces roçsrding safety.

by P. CAZAL1I»! (Paria)

flic p:obl’a is stiadicd in Laotorios with “unoeauing tire”
(thermal powor planta, steul indus tries), workplcos having shiftwork
with a weck]y job rotation. The method multidisoipllnary, associates
paycho—physio b ,;ioal inveat igations vu! psycho— .ooio legical inquirice.
‘flic monta stros3 la uzeacurra froL, te variations oS’ te ebootro—
cnoGphalograpàioal data : tha avorage visuel or w.4itive evolçed
potential.

(me tint study ooncenLrates on about 20 supervisors at a
thermal power plant. Thoy are obaervod at three difforont vorkplaoos ;the potentiais ara recordod before wid after work, vhioh je analysed
by the poracma invoivod.. i!he after—work potontial is sijpiifioantly
diiainishod oompared to the before—work potential (this points te
the esictvnoe 0±’ a profossioral non tal stress) ; but for the seine
;aount of work tte déterioration la muob more obvious et the moruing
vorkshift and at te ni&it workshirt than et the attcrrLoon one (this
provos the intervention of the rostoring property et te prcvious
sleep). Â study on a simulator ocLififlls this restait ; Lhis tlbows
us to study te effeots on te performance of Uts psycotropes and
cf the ctrugs, otten used by nijht workocs.

.Anotter study aise donc in e pover plant has boen using a
van—laboratory, wh.o:t has made possible te reoord, by tcletzetry,
ebeotro—enoephabojran, oleatro—oard iograi, oleotro—oot logram, eleotco—
myojram. fhe superricors ovn in titis vay be con r.inuoualy reoorded,
et Lite taotory, performing their vo± (the three workshifte are
observed one atter another), at home, during their sbeep at night
or at daytlsne aocording to the case. Titis mothod. continus the resuits
et the tiret study ; and cisc oo:pletes titis atudy in wialysing Lite
fluctuations ot the vigilanoe during tho work itselt ; above ah vs
are infoz’inod et the ohangea in tho night time sieep shorteued by the
morning worlcshitt : te paradoxioab sboep, making up lbr te mental
fatigue is amputated in bot cases, whioh explains te over—fatigue
observed. in these tvo shifts6

?inally a lest study suggeLits that tho disturbanoes oS’ the
sleep duo te obd.er age in to be aadod on top et the previous ones.

O .

. Bebated decoLpensations have boen observed. atter 15 te 20 years ot
nigbtwork.

Thia viii be fobboved by e discussion about thé oonsequenccs
on work satety and travel eaiety oS’ the taotors mentioned.

- -____ - - -____- -_________ -_

Titis study has beon performèd in collaboration vit O. DEVEZE,
J. OUERIH and C. P2LR111T13. It bas been supported by Commisuariat
cu Plan (ccw’s), by l’Institut National de Reohapohes et de Sécurité
and by . Commission des Communautés Européennes.

t



Etudc multidiscipiinnire d’s inciduncos du travail de nuit sur
la fatigue mantale industrielle. Cnnséquences en matière de sécurité.

par P.CAZA’fIAN (Paris) (I)

L’e problème est étudié dans clos industries à feu continu (centrales
thermiques, usines sidérurgiques) où le travail se déroule en horaires
alternants avec rotation hebdomadaire. La méthode, multidisciplinai.rc,
associe des investigations psycho—physiologiques et des enquêtes psycho—
sociologiques. La fatigue mentale est mesurée à part:ir des variations
d ‘un indice électro—encéphalographique Le potentiel évoqué moyen
visuel ou auditif.

Une première recherche porte sur une vingtaine de surveillants de
centrale thermique; suivis aux trois postes; les potentiels Sont enre
gistrés avant et après le travail, qui. est analysé par les intéressés
eux—mêmes: le potentiel d ‘après—travail est significativement diminué
par rapport à celui d’avant—travail (ce qui signe l’existence dune
fatigue mentale professi.onneile); mais, à charge de travail égale, la
détérioration est beaucoup plus marquée au poste du matin et au poste
de nuit qu’au poste de l’après—midi (ce qui démontre l’intervention dc
la qualité réparatrice du sommeil antécédent). Une étude sur simulateur
confirme ce résultat; elle permet d’étudier les effets sur la perfor—
fiance des psychotropes et des toxiques souvent utili:és par les
travailleurs de nuit.

Une autre recherche, menée également dans une centrale, utilise un
camion—laboratoire çui permet d’enregistrer, par télémétrie, I ‘électro
encéphalogramme, l’électro—cardiogrammc, l’électro—oculogramrne,
1 ‘électro—myogramriie et les potentiels évoqués moyens visuels ou auditifs;
les surveillants peuvent ainsi être enregistrés en continu, à l’usine,
au cours de leur travail (on explore, tour à tour, les trois postes)
puis, à leur domicile, pendant toute la durée du sommeil, nocturne ou
diurne selon le cas. La méthode confirme les résultats de la premire
recherche; elle les complète en analysant les fluctuations dc la vigilan
ce au cours même du travail; surtout, elle renseigne sur les altérations
du sommeil diurne correspondant au poste de nuit et du sommeil nocturne
écourté par le poste du matin le sommeil paradoxal, qui répare la
fatigue mentale, est amputé dans les deux cas; ce qui cxpliue l.a surfa
tigue observée dans ces deux postes.

A signaler enfin qu’une dernière recherche suggère que L erturba
tiens que l’âge apporte au sommeil se surajoutent aux précédentus pour
donner les décompensations tardi.ves observées après 15 ou 20 ans de
travail de nuit.

On discute en terminant des répercussions sur la sécdrité du
travail et sur la sécurité des trajets1 des facteurs ainsi mis en
évidence.

Ci) L’étude a été réalisée avec la collaboration de G.DEVEZE, J.CUERI.N et
C. PTERNITIS. Elle o bénéficié d’aides financières de la part du

Commissariat au PJan (CORDES), de l’Institut National de Recherches
et de Sécurité et de la Commission des Communautés Européennes.
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M. Y, CHICI{

SEÇURIT E DU TRAVAIL ET SECURITE ROUTIERE

Esquisse d’une analyse comparative

-
à propos de cas des conducteurs professionnels.

RESUME de la Communication présentée au Colloque Sécurité du Travai

(STOCKHOLM, Septembre 1976).

Parmi les causes de décas et d’incapacité, la morLalit

et la morbidité accidentelle occupent, dans les pays inclust:rialis&

une place de choix, d’autant plus préoccupante qu’elles frappent,

souvent électivement, les classes les plus jeunes de la population.

Les accidents de la route et les accidents du travail

peuvent atre considérés comme des produits directs et typiques de

nos sociétés ; produits négatifs non désirés, certes, mais dont on

peut se demander s’ils ne continuent pas à être acceptés en vertu

du proverbe qui constate qu’on ne fait pas d’omelette sans casser

d’oeufs. Toutefois, route et travail tuent et mutilent assez pour

que diverses actions, plus moins organisées en politiques de sécu—

rité, s’imposent et se développent.

L’exposé est consacré à l’esquisse d’une analysa compa

rative des conditions technologiques, économiques et sociologiques

des actions et politiques de sécurité, dans le domaine du travail

et dans le domaine de la circulation routière ; à cette fin, on

s’appuie sur l’examen du. cas du transport routier puisque le con

ducteur professionnel a la particularité d’effectuer son travail



sur la route en conséquence, le plus souvent, l’accident du tra

vail est alors un accident de la route, non seulement parce quil

survient sur la route, mais aussi parce qu’il implique fréquemment

des usagers non engagés clans un acte de production.

Dans l’usine, au fur et à mesure du développement

technologique et organisationnel, le processus de production est

conçu d’une manière de plus en plus intégrattice, de telle sorte

que les produits soient hautement standardisés, de tilc sorte

aussi que le volume et le rythme soient parfaitement contr6lés

la fiabilité du produit, mais d’abord celle du processus produc

tif est une valeur centrale. En ce sens l’accident du travail est

l’aveu et la manifestation d’un échec du processus de production.

Dès lors, sous la responsabilité de l’employeur qui conçoit et met

en oeuvre le processus productif, une très large gamme d’actions

qui tendent à accroitre la fiabilité du processus, sous tous ses

aspects, est mise en oeuvre (choix technologiques ; postes de con—

tr6le et de régulation ; dispositifs dc sécurité intégrés ; contem’

des postes et méthodes de travail ; politique de sélection et de fu

mation ; et même, pour les plus éclairés conception “ergonomique”

du travail...).

Cette ligne directrice, plus ou moins idéale, de l’ac

tion en matière de sécurité industrielle ne peut tre pleinement

comprise si l’on omet une. lecture sociologique et juridique du phé

nomène. Responsable du travail et de son organisation l’employeur,

à.des titres et des degrés divers est aussi responsable de la

sécurité ; quant aux travailleurs et à leurs syndicats ils exercent

leur pression pour que cette responsabilité ultime de l’employeur

soit pleinement vérifiée en matière de sécurité.

Mais la route n’est pas une usine : si la circulation

routière des biens et des, personnes peut être analysée en termes

dc

système, les caractéristiques fondamentales de l’organisation
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Friday, September lOth

9.00 a.m. - General methodologca1 aspects on occupationai accidents
research (organization research, statistical empirical
methods, experiniental technical research developrnent)

.The discussion will take place at Industrihuset, Storgatan 19,
Stockholm

12.00 — LUNCHEON

13.30 - Concluding discussion. Further French-Swedish co—operation in
occupational accidents research.

PressconFerence (prel ..)

Location: Hotel MORNINGTON
Nybrogatan 52
Stockholm



Pzench-S’edh Symposium on
Occupationai Accidents Research

PROGRAM

W ednesday,
September 8th

08.15 a.m. Visit to Oxcisunds Jrnverk, Oxelôsund.
(One of the biggest iron-works factories in Sweden,
about 120 kiiometers south of Sockhoim).
M.M. Brnnstr5m.
Bus leaves from your hotel at 08.15 a.rn.
Return to Stockholm about 16.30 p.m.

10.00 Arrivai.

Q Coffee - General introduction to the company.

10.30 The company from the point of view of the employees.

Statistics concerning the empioyees
Among others: The number of empioyees

Distribution women-men

• Foreign empioyees
Absenteeisrn
Accident statistics, etc

• ii.. 00 Cornpany heaith service:
Organization
Work organization
Cooperation
Education, etc.

Q 11. 30 Speciai activities within the accident area.

Questions discussion.

12. 00 LUNCHEON at the company lunch-room.

13. 15 Visit to the iron-works.

14. 30 Coffee - Questions and answers
Ready for departure.

15. 00 Departure for Stockholm.

-o-o-o-



SOME RESEARCH TENDENCIES IN THE FIELD 0F WORK SAFETY IN FRANCE

- A FACTUAL APPROACH

Alain WISNER

1.0 A biological view on the working class

Big differences in li$e expectancy, in ageing between manual

workers and clerical workers.

These differences are flot only related to working conditions

but also to the general 1±2e conditions (food, housing, medical

care).

The part of working conditions is anyway very important

and specially the work accidents.

During the 1±2e of a manual worker, we may observe:

— 5 accidents followed by a rest period

0,5 severe accidents

— 5 % permanent incapacity degrees

These values are multiplied by 2 (at least) in building and

public works industries and by 3 or more in lots of agricultural

activities.

Ta these work accidents, we have ta add the road accidents:

15.000 killed and 300.000 wounded every year in France. A high

proportion of these road accidents are, in fact, work accidents.

The accidents and the general conditions at work and in life

accelerate the ageing of workers. One cari make a distrinction

between “normal ageing” and “marks of lifé”.

2.0 New trends in the main fields of research on work safety in France

2.1 The worker

— Reduction in the tendency ta use personal selection

— Increasing interest for the characteristics 0f the different

categories of the workers population

- women 40 %

— ageing people (>40 years old) 50 %. These people have aged

r



2.

more quickly than the rest of the population in relation

to their past working conditions (marks of life) C.N.A.M.

— Handicaped people. A handicap has no absolute value.

It is strictly related to the task and has to induce changes

in the task and/or environment.

— Increasing interest for the body and mmd changes inducing

higher risks and related to the working conditions:

(AuDrAIr, ROHR, SZEKELY, MONTEAU, JARRY)

— toxics (INI?s), drugs

— mono tonous work

— overload (LAvILLE, CAZAMIAN)

o — shift work inducing lack of sleep and low vigilance

(cAzAMIAN, FORET)

— Increasing interest for some types of limitation that have

flot yet been enough explored

— effects of peak menial and physical load

— short term memory

— body image and space representation though visual and

vestibular inputs — training and ageing of these abilities

(c.N.A.M. — C.N.R.S.)

2.2 Task and technical layout

— Legislation, standardisation, reinforcement

— Psychophysiological studies of the technical layout

(r — theoretical layout (as it is conceived in the engineering

department)

— real layout (how things are now working at the shop floor)

TEIGER

— operational image (how the worker understands the things

working) PAILHOUS

— training related to these analyses (real layout and operational

image) and the knowledge of the permanent contribution of the

workers’ initiative to the smooth functioning of the technical

layout.



3.

— 3 criteria for the machine design and the evaluation of the

individual protective devices:

— protection efficiency (JAuT) with many researches in the

field of biomechanics (IRCOBI, ONSER, INRS), ventilation (INRs),
noise (CNAM — cNRs).

— comfort

— easy performance at work

— An interesting approach of the real mode of utilization of the

machines and individual protective devices is the careful examina—

tion cf used machines and I.P.P. (FAVERGE, RNUP, ONSER, INRs)

2.3 Communications

— Formai or informai
TANKOVSKY

— Verbal or non—verbal 5
3 main aspects:

— percept’ion (aconstics)

• •

— identification (phonetics’

— meaning (semantics)

Verbal crmmunication (ROsTOLLAND — CNRS CNAM)

How foreign workers understand verbal orders shouted in a noisy

place: important safety problem in France. where many foreigners

are working in building industry and steel works.

2.4 Psychô—sodioloqical problems

— Type cf supervision

— Attitudeof management toward safety

— Study of sa$ety problems with the workers

— committees for hygiene and safety

— ERACT (Research and action teams for working conditions (uIMM)

— Type of management action (?) on safety

— rewards or punishment

— teaching or advertisement

— Image of the plant among the workers, their interest for the

jobs.

— Type of salary (piece rate

— Pressure on quantity or quality cf production



4.

2.5 Systems research

— Accidents as a symptom cf organization failure (FAvERGE, LEPLAT,

c)
— Description 0f potential factors cf accident (MERIc, MONTEAU,

QUINOT, SZEKELY)

— Decision and action trees (c.E.A., Atomic Energy Center)

— Use cf these extensive approaches in special areas:

road, (cHIcH), agriculture (sE)

1976.09.06
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UDDEHOLMS AKTIEBOLAG SYNOPSIS
Dûum

1976—08-28 I.

Tjdnstestâlle, hondci9garo JS

KCS, H Teljstedt, erp

Experience of practicai difficulties in accident

pvent ion

Concerning accident prevention it inay be said that Uddehoim

represents appro2dmately uhat is normal for major Swedish

companies.

Accident prevention activities may in point of principle

fail under the following heads:

— Discovery of risks

Elimination of or protection against risks

— Improvement of the consciousness of risks

— Decrease in the taking of risks.

There are many difficulties involved in practical accident

prevention work. Better methods are needed to increase the

consciousness of risks. A change in attitude towards risks

is devoutly to be wished, especially among youngsters.

There is a need for improved methods for the performance of

investigations in connection with industrial accidents

For practicai safety work accident statistics ought to be

made in a different way to give a better basis for activities

of prevention. Accident statistics shouid also inake it

possible to control if the precautionary measures taken

have had the desired effect. Methods are neecled for the wcrk

of analyzing risks in project work. New forms of protective

work ought to be considered in connection with the increased

indus trial democracy.

Research as to industrial accidents is at least from a

practical point of view faulty. There is a need for knowledg

of both fundamental connections and practical protectiva

measures. In the latter case the trade associations ought to

play a more active role, i.e. act as a connecting link hetween

experience and research work.



T}E JHYJSTRDI J1CkL OFFï CR A]D ACCIDtHT f’PVrj1J ON

Dr Robei Audran, Dr Daniel Rchr, . Jean S:el:ely, M. Michel •jteau,DrJarr

Institut National de Reche:cLe et de Sc;uritc aur la je’Svention des

accidents du travail et deS maladies lrofCosionselles

Traditionaily, the work of the industrial nedical officer han ‘ocen

lirnited to routine yiene tests and Ue si ervision of vori:ers’ health.

In rose cases, ho:ever, he is roquired by law to carry out periodic i.ns—

.ections cf vo.r:shops in or(ier to locate r.i shs cf ccc p:5orial I 1ncs,

T) or installations and tanks rej.resenting n otenti danser to the phy—

J sical veil—being of

, p vded ha acquiros the necessnry tecimlcal )aow]ede, the

industria]. rdical officer, with his p ofessionai ksow—how, cari collabo—.

H rate mnest effc:ctively iith accident Prc,’t.ion tcans.

Accident rovention procceds eiier fros the judicious a3piication

of labour leis]ation in order to e]iuirte Q’oviOUS accitïant fnctors

(!::achiae—ain, nuisances costrol . .,) or fias the deteetion cf abs—

tract ammd hidden t!r)otcrtial accident fectors” which have slowiy been definc-d1

over the nant tro decades, fros detai]ed exanination cf the “accident

j1eao::enon”. T:ee potentiel aecidcrit factors aie eO:!dit Ofls 2j’C-santn&

a noa—ncHl ible ]or. teiim rish of pi-ovol:5 ir cc5 dnts cf the tyj arj] ly

attributed to an iuforhinate coshination of circustances0

The potentiel accident factors are scattered throu1iout the relevant

] iterature, and the I.N.. S. hes undertahen the tank of classify.ing thea

and rouping tien in e series of ionorphs, defieia their se.:i-oloy and

sleclfJ c flICVeliti0fl ethoas.

The iridustria]. mnedical offi.cer cas olay a doubJe role in this iiork :

a) he cas identify the rpotentia1 accidents fnctors” which involve

persons, (ciLLer actively or passiveiy), icavinJ to the tec)ni—

cians the analysis cf factors in Lich nachines, rat.eri als or

envi rormsental conditions doninate ;

b) he cnn play an active part in the firn’s prevention tearn, in the

analysi.s of i untraI situations, such analyses bein cerried

out aloay the sana ]aes ars with the sy. e aeUioda as those uzed

in prevntive redicine



RECONSTRUCTION 0F ORIGIN 0E ACCI1)EIJTS:

ADVAITAGii, I)li.LICuLïlib ANIJ Li11ITATIOiS

J • LEI2LAT

Work Psychology Laboratory cf the Practicai fligher Studies School

SUMM AI? Y

An accident can be considered as asymptom of inaifunction cf a

system (rnan-.machine or socio—technical system) To study the origin

cf an accident is te describe the events leading from such maifunc.

tion to the accident and to determine the mechanics cf such process

The accident report is an initial way cf accountinç for the origin

the inadequacies cf which are well recognized. An effort lias heen

made to remedy thern by proffering varions types of analysis the

major characteristics of which will be brought eut through a few

examples.

Mention wili first he made cf certain ystifications for study

of the origin. There wili then be gone into the modi orandiand

difficuities specific to such study. There will be taken up at this

point the problems posed by the choice of facts: piurality of frame

of reference, relation cf the analyst to the accident and position

of such analyst in the company, action mnethoda. Coding cf the facts

necessitates determination cf the position cf the categories used

on the specificity—generality axis. Reconstruction and interpreta—

tien cf the origin will iead te consideration cf the definition 0f

types and scurces cf malfunction.

Pinally, there wili be taken up in a final part certain limita

tions inherent in the analysis cf the origin cf accidents in safety

studies. It will be demonstrated in particular that this type cf

analysis fccussed on the special event in the system which is the

accident scarcely prcvides the means of locating the regulaticn

processes which sometimes result in canceiling out the effect cf

certain steps taken te irnprove safety. This type cf analysis aise

risks overicoking the defensive rnechanisms scmetimes set up to

eliminate the harmful consequences cf certain malfuncticns.

In conclusion, the link between origin analysis and study cf

risk factors will be discussed.
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AN ACCIDETT ANALYSIS METHOD:

TEACIIING AND EVALUATION EXPERINENT

X. CUi1Y

Work Psychology Laboratory cf the Practicai Jligher Studies School

SIJHf’IARY

We have designed and developed with the co5peration cf the

National Research and Safety Institute a practical accident anaiysi

method. The principie on which it is based considers an accident as

a symptom cf one or more maifunctions affecting a sccio—technical

system. Thus the analysis proceeds rocursively from the accident to

ifs proxirnate, and then remote determinants, to the discovery 0f th:

malfunctions. It is proffered to ccmpany executives in order to

facilitate prevention tied in with improvement of the condition cf

the system by eliminaticn cf maifunctions and their sources. A

characteristic cf this method lies in the graphic representation cf

the factors cf an accident and cf their interrelations by means cf

a logical procedure, both clear description cf the sometimes highly

complex prccess leading up te the accident and investigatory tech

nique to try to identify a maximum number cf factors.

An exerimental traineeship was set up in the IN.R.S. Research

Centre, with a group cf safety officiais, to deterriine the ccndi—

tiens favcurab].e te broad application cf this methcd in companies4

Thc traineeship ccvered initiaticn info the use cf accident ana—

lysis acccrding te the methcd procedure. It went fcrward in twc

separate sessions cf four mcnths dovcted to in—wcrks use trials.

The resuits indicate that satisfactory handiing cf the methcd

requires a minimum cf systematic training. A program and teaching

aids have been suggested. In addition, acceptance by componies

requires brcad prier information cf the executives, management

and supervisory staff.
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OCCUPATIONAL ACCIDENT PREVENTION

Research and description of potentiai factors of accidents

M. MERIC - M. MONTEAU E. QUINOT — J. SZEKELY

This report foflows up the accounts of Mr LEPLAT and Mr CUNY who have shown

by scientific investigation and taking ail the previous events into consi—

deration, i.e. ail the accident causes, how the structural analysis of ac

cident could be tackled.

The activity space is described from four components : people, task, tools,

physical or social environmerit. But these categories are flot essential. They

are only convenient and usual. Such a procedure can be applied to the study

or any event genesis (it may be unlucky or not, it may concern either the

professional world or the ali-day life). By this right it might be taught

already in prirnary school.

The present state of a system depends on ail the previous states and, reci—

procally, every event is fraught with the whole future of the system. An



event belongs to two cause trees, the first is constituted of ail the bran

ches which converge on the event in question, the second, of ail the bran

ches which proceed from it. If accident investigation is especialiy inte—

rested in determining the former (ascending procedure), prevention will

analyse the latter in order to recognize and check off soma hazard factors

even before they are reveaied hy accident (descending procedure).

Accident resuits from a working situation which degrades very progressively

first, quickly then and ends suddenly in injury. The situations which pre—

cede it are flot any situations but characteristic and specific on the con—

trary. We can naine and describe them. It is this very specificity which

leads to the notion of potential factors of accidents.

A potential factor of accidents has the four foliowing properties

‘1. It increases the probabiiity of accident occurrence in the firms

because it is likely to take part in its occurrence closely or dis

tantly

2. It is so widespread that it may be met in a nuniber of firms and

working situations ;

3. Its identification in the system cals for specific preventive mea—

sures ;

4. Its suppression doesn’t prevent its objects from being realised.

In case of obviously hazardous situations,there is a large number of hazards

that the prevention already covers by the legisiation application and the

settiement of a technical checking. These measures mostly arrive on antece—

dents that are close to accident, but when it is a question of reducing the

probability of occurrence ofaccidents which are generally considered as the

resuit of chance, it is essential to act “further’ from it. Whence the

necessity of going back as far as possible in the accident analysis and of

hunting out the sequences which are worth being isoiated and studied for

themselves.



These sequences compose or enclose so many potential factors of accidents

whose revelation and recording demand two stages

— The former is the extension of a special studied case this stage

enables to break free from the peculiar circumstances under which

appear one or several elements of the working situation from which

the accident originates

— The latter consists in an isolation, in form of a more or iess com—

plex situation, of the shown elements in order to be used as poten—

tial hazard information. Thus for each potential factor of accidents

a monograph can be made out which regroups in a real nosological

context aH the characteristic symptoms as well as the specific pre—

ventive rneasures which are meant for facing it.

Two methods are appropriatetoisolate the potential factors of accidents

pecuiar to a firm

•
— To analyse some accidents occurringinthe firmanddraw for each one

• an adequat diagram. A joint thought from the responsibles for safety

and often obvious generalizations reveal potential factors of acci

• dents which were unknown until then ; -

— To examine systematically the work places and situations and to

search or the already recorded and in another connection described

potential factors of accidents.

These two rnethods are complementary. The first one is the easier to be used

by a building up staff, the latter takes place of the former as this lear—

ning progresses.



Leif Svanstr?irn, B A; M D
Landstingets Hlsovrd
Sjukhuset
Sjukhusgatan
S-541 00 SKVDE

Development of a model for occupational accident research and

practical safety-work

During 1974 an epidemiological survey of occupational accidents

was conducted in Ma1m5, Sweden. The aims were two; firstly an

epiderniological study of the occurence of accidents during a

certain period in a certain population as a function of different

factors described according to a host-agent-environment view;

secondly development of a model for further steps in research.

In this view the epidemiological method showed to have its

limitations, mainly in the causal dimension. We therefore tested

our material on the basis of a model described by Surry (1969)

and modified by the Swedish Environrnent Fund (1973). This model

was based on system-theoretical grounds but even this showed up

to be too narrow. We therefore tried to further develop the

model and based the theoretical work on Faverges (1968) view of

accidents being an error in the expected cause of production cycle;

i.e. the objective danger is flot derived from a study of different

individuels behaviour but from the working process as a general

abstraction.

At present we are trying to develop a program based on the above

presented model that could be used in practical safety work.



ABSTRACT

SAFETY IN PORESTRY REI’flflTERÂTIVi SYSTEM AND RISKTAICINC

Carin Sundstr5ra—-Frisk

National Board of Occupationai Safety and Heaith, Stockholm

In Sweden both the num’ber and the severity rate of accidents in

forestry are very high. The motor—manual working operations are

responsible for 75 % ofthe accidents.

It is known from reports and statistics up to 1974 made by the

Forestry Inspectorate, that many aecidents-occurred when using

risky methods in certain critical work operations, eg.bringing

down lodged trees. In these work operations the cutters can choose

between altèrnative working methods, some of them risky and some

of them less risky. The risky methods are strictly forbidden

according to safety directions. In an interview cutters were asked

about their attitudes towards these and some other safety rules

on working behaviour. They ail considered most of the ruies to

be iportant (the average was 4 on a 5—degree scale, 5 indicating

a very important rule). In spite of a positive attitude to the

rules, the cutters admitted to not following them, due to practical

circumstances. They considered the rules not fitted to their every—

day situation, mostly because the recomnaended methods are time—

consurning.

We obtain the same kind of answers in a second study, when the

cutters have been asked which are the reason for using methods

one knows to be risky. We thus asked about deliberate risktaking.

The main reason given by the cutters was that the risky methods

are far more rapid and demand iess physical effort. To save time

is equivalent to better earnings when working in a piece rate system.

The straight piece rate system also influences the motivation to

use methods that are less physically energy—consuming.

Obviousiy the acceptability to a certain persan of the risk of

a certain activity is reiated to the real or imaginary benefits

that the person expects from the activity. The benefits of risk—

taking can thus be controlied py the type of remunerative system.
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There are other effects on behaviour due to the rernunerative

system, some of which I will discuss in mr speech.

— Effects on the 1earninz prooess

The remunerative system as a reinforcer.

— Effects on the human organism

The remunerative system can create stress in the organism as

reflected by some form of neuroloical, physiological or

behavioural diaruption or disorganisation

— Effects on safety acUons

The remunerative system can effect the desire and possibility

of the individual to use the knowledge he recieves from safty

training and information, to use personnel safety equipment,

to follow safety directions etc. It can throughthis facilitate

the safety vork for supervisors and safcty officers.



M. N. SEE

ACCIDENTS AND WORKLOAD IN AGRICULTURE

It is important to consider the origins of accidents in the field of agriculture

which is seriously affected by this problem. If we refer to a document

published by the INRA we can sec that paid agricultural workers are

subjected to considerable danger in their work.

On first analysis, the most dangerous work tasks fali into 3 categories

mechanized agricultural work (in 197L1 the frequency of fatal accidents

for io6 hours Sos c cLo 0,32), forestry (0,26), mixed

farming and stock farming (0,22) . For these 3 branches of work, the

ratio of accidents is higher than that encountered in construction work.

In 1973, accidents in public works showed a ratio of 0,20. Moreover,

when we consider that the hours worked by agricultural wage—earners

represent only 12% of the total number of hours and that these workers

utilize the mechanical equipment less than the cultivator, we can

sec the seriousness of the problem.

In order to take into account this particular aspect of agricultural

work, we began our ergonomic research with a study of stock

farming, a field where there are a significant number of accidents.

If we focus our attention on the study of an ensilage yard for corn,

we wil) not establish a direct tink between production conditions

and accidents. However, there are a number of closely interwoven

factors which contribute to work accidents and the ergonomic approach

makes it possible to uncover such important contributing factors.

The observations we were able to make show an important variation

between agricultural and industrial work : technical modifications

introduced by the operator, rotation on the work posts, general

responsibility for the work site, the mutual help of a continually changing

group of farm workers.

But there also exists a fundamental similarity between agricultural

and industrial work : the time limits irnposed upon the workers

when performing their work tasks in order to ensure the profitability

of the operation.
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we examine the work perforrned in a silo where corn is stocked, we can

observe that there are 3 different kinds of operators. First, there is

the compressor operator on a tractor whose wcrk cycle is short (20 to

140 seconds) but whose workload is high. Then there is the transport

operator responsible for unloading the harvested forage and forwhom

the work cycle is considerably longer (18 to 25 minutes) . Finally,

there are also manual operators present.

In addition to a heavy workload, the equipment being used often does

flot have safety devices, Le., tractors without roli bars, transmission

shafts without protectors, lighting systems insufficent for night work,

etc. Finally, the organisation and even the rnethod of stockpiling creates

conditions conducive to accidents.

Three elements contribute to making this particular activity potentially

very dangerous : 1) the workload, 2) the organisation of the work,

and 3) the characteristics of the equipment used.

Alongside the direct approach to the probtem of agricultural accidents

can be placed an indirect approach such as Iaboratory studies or

statistical analyses.

Ensilage: Method of preserving green fodder without drying.

I.N.R.A. : National nstitute for Agronomic Studies

(T’1 N. SEI
‘Laboratojre de Physiologie

du travail et lrgonomie
CNAM
PAf? 1 S



ABSTRACT

RTSKIDEÎ’ITIPICÀTION RISK—CONSCIOUSNESS AD WORX ORGANIZATION -•

THREE CONCEPTS IN JOB SAPETY

Elisabeth Lagerl5f

National Board of Occupational Safety and Health,Stockholm

It is a well—accepted. fact that most accidents in industrial

systems are caused by people. In the modem research, i. e. the

systems arproach, the huanan errors are analyzed in terms of the

man— machine — system.What is more seldom considered is that the

human being— besides his mole in the system — in also a victim
- /the

of the system, i.e. that factors in system control the human be—

haviour in a way which may initiate risk— taking.Therefore,in

order to increase job safety it is not enoigh only to try to iden—

tify the ricks in the system and to motivate the people to work

safely,but also to try to analyze the control actions in the

system which may lead to risk—taking.This will lead to a better

understanding of the human element in systems safety se that

appropriate actions can be taken.

Up to date the corrective actions made by the safety organization

have mainly been of a technical nature or through motivating the

worker, i.e. education and information.However,this does not seem

to have solved the problem of accident reduction.Our assumption

in oui theoretical fi-ame of reference is that this is due to a

lack of consensus between the employer and the employee regarding

.safety work.Now the considerations of safety will be rigidly

controlled by the dictates of production,i.e. no interest is taken

in changing the control factors if they do not increase production.

As long as the employee has no personal control over and influence

on his o’.rn job the prerequisites for consensus will aiways be lack-.

ing.Therefore, inorder to improve job safety,the safety work must

be organized so as to involve employees in shaping the environment

in which they work.

A project in forestry will be presented ,where a method has been

developed for risk identification,for improving the employees’

risk—consciousness and for changing control factors in the system,

i.e. work organization,pay system ,in order to improve job safety.
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Thjs has beon done by a near— accident reporting method,in which

the employees have been engaged in the reportin as well as in

making decisions about the corrective actions to te taken as a

resuit of the reports. -



Urban Kjellén ABSTRACT
Civil Engineer
National Defence Research Institute

ACCIDENT PREVENTION IN TI-IE EXPLOSIVES INDUSTRY

As a phase in the research on accident prevertion in the Swedish
Explosives Industry, an interdisciplinary work-environment project
has been going on since 1973 on the initiative of the Swedish
Inspectorate of Explosives. The research is beeing carried Dut
by the National Defence Research Institute in cooperation with
the National Board of Occupational Safety and Health.

The first year of the project has included a general study of
risks at work and of the safety organization in the explosives
industry. During this first year a general inventory of the
explosives industry was carried out. The inventory was followed
by studies of the work environment and attitudes of 600 workers and
supervisors at fine factories.

The resuits from the general inventory show that the mortality
rate of explosives workers is high, in spite of the technical
and organizational safety measures that have been made. Further
more, the resuits from the attitude study indicate that in
several cases there are problems as regards information and
communication concerning safety. In this study a widespread
instrumental attitude to their work has also been found among
the workers, indicating low morale and low job satisfaction. A
possible interpretation of the resuits from the attitude study
and the study of the work environment is that there is a conflict
between the way in which the production and safety systems are
organized today and the workers ego—needs,such as needs for
independence and responsibility.

The resuits from the first part of the project constitute the
background for the further research, where nieans to activate
the employees in the safety work and to develop the cooperation
between management, experts and ernployees on safety problems
are applied and evaluated. This research is planned to be
completed during 1976 and includes problem identification (by
means of disturbance-reporting, interviews and direct observa
tions of the production), and the developrnent and implementation
of safety measures at places of work at three factories. These
factories represent different sizes and different production
areas. The researchers cooperate at each factory with a joint
consultation group with representatives from the workers, the
supervisors and the management. Examples of problem areas that
have been treated in the groups are technical safety measures
in the production, the development and introduction of new
equipment in the production (including the elaboration of check
lists), and the safety education of newly employed as well as
experi enced workers.



COM:UNlCATIONS WIT!{l WORKI NG GROUPS

F. JAIhOVK

Laboratoire de Physiologie du travail -. Ergonomie CNI4.PIRIS

Work analysis in ou driiling teains (A. LAVILLE, F JAMKOVSKY 1972)

bas hown that particular problems of communication between the workmcn

appear in this kind of situation.

Similar problems have been raised again by observations of other

working teams like, for instance, between the crane—drivers and the

ship—loaders on wharfs, between the crane—drivers and the workers in

plants, between the bulldozer—drivers and the ditch—diggers in open—

constructions and, even, between some workmen on assembiy—lines in car—

manufac tory.

From these observations and after a bibiiographica]. study about

the comrnunicatins, we draw up the hypothesis that the communications

between the oprators of working groups are based on three systems

10 The primary message system

In this system the messages are constitued by the visible

activities of the operators or by the visible resuit of the activities

either on the working—stock or on the tools, or on the operator him—

self facing the postures he has to take up during the job.

20 The secondary message system

This system encloses ail the formai or informai gesture

O
signs accomplished by the operators during the job.

30 The third message systern

This system inciudes ail the messages emitted. by the ope—

rators with the voice.

This h&pothesis must be checked by a systematic analysis of the

communications in different working groups.

One shah verify also that the primary message systeni jS the most
used in “normal” work situation because it is the most simple. But, if

the complexity of the messages increases, for exnnple, because incidents

occur in the job, the operators remove the messages to the secondafy

system and afterwards to the third system.

The utihization and the effectiveness of the three systems must

be estimated in reference with the training level of the operators in

the working team.



The primary message system in of high importance towards the

safety of work, particulariy in the case of team work.

lndeed, this system where tue messages transmitted are founded

upon the activities of the operators is marginal versus the communi

cation theories.

Une operator in ab)le to send out a message by performing an

activity without the purpone of communication ith his coworkers

arid without the knowledge that the activity perforrned in also an

action of communication. Neverthe1ess receiving this message, the

co—workers set in motion their own activities.

Therfcre it in necessary to sLudy the risks created hy the

use of the prirnary message system in working tea!ns and the ways to

reduce or to eliminate thcShazard. For exqmple, instead of lirniting

the training of the operators t their specifi activities in the

job, it in possible to extend the training t the level of the team

and to show the function of the different activities in the sight

of inter— personnal communications.

It is also possible to express the hypothesis that the use of

the primary message system is privil4ed, and thon the risks are in—

creased, when the job requires rapidity, either ihen the communica

tions by the two other systems are difficult

10 because the two hands of the operators are occupied during

the tasks ( thus, it in impossible to send out gestual signs with

the upper limbs)

2°.when verbal communications are inoperative because the wor—

kers are far from each other, or because there in a high noise level

in the work situation, or, at last, because the workers do not speak

the same language. (D. RUSTULLAN]) ; C. PARAiT 1975).
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Les troblèmes tos4s rar les tnsses

Les prezes d’emboutissaje ot de découpe pr4sentent des risques itportrants

d’accidents. Pormi ces risques, les contacts avec les outils, s’ils ne sont
pas les plus nombreux sont les plus iraportants en raison de la gravité des
bleosures par 4crasoment. Lu pr6vention de ce rieque doit se conforier
à une règlementation très précise sur l’homologation dee machines et lés
visites d’entretien, et des recherches d’amélioration de la sécurité sont
men4es constammeht, cotise par exemple Ja conception et la fiabflit4 des
circuits électriques.

Rais les presses présentent dgalemdnt un risque important de surdité pro—
fensionnelle. En effet, le piwnu sonore au poste atteint frdquer.z:ent des
niveaux sonores dlevés surtout sur les petites presses modernes auEcmatiquec:.
En voici deux exemples :

e petites pressés (forcâéo t) •tquipt1es d’une évacuation des piècos par jctu
d’air comprimé : niveau de 105/108 çtB.A.

— presses rapides de force 3ucqu ‘è 160 t., capables de travailler à prts d
400 cycles par minute : nivowi variable suivant les pièces produi. tes e t
la cadence utilisée, souvcnt 105 dB.A.

Les solutions idalis4es

Dans les installations récente: les deux problèmes, accident t nivi ;o—
more, ont été traités einultandaent par les spécialistes de sécurit4 et
de lutte contz le bruit présents au sein de la mène dquipe ‘aaSliontiot
de conditions de travail. En effet l’acousticien seul aurait eu beaucoup de
difficultds poui résoudre avec entière satisfaction les problèos de sou —

ritd et vice versa.

La règle de base pour la prévention des accidents par contact avec les outik
est indiquée dans la législation : nous devons obtenir “que les oprateurs
ne puissent, de leur poste, atteindre, mène volontairement, les organts

de travail en mouvement” • .!Totops que le mot opérateurs doit avoir t sets

très large et doit inclure tcutos les activités de production, de rbglc.;;o,

d’entretien. En plus des dispositifs de sécurité incorporés à la zoehine par

le constructour, les moyens les plus fréquemment utilisés sont l’occùpatibn
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Bo Pettersson

LOCCING RESEARCH FOUNDAT1ON (FORSKN I NGSS’LF]ELSEN SKOGSARBETEN

— APPLIEI) RESEARCII AN!) DEVELOPNENT FOR FOR1SfRY

Backgrou nd

Skogsarbeten is a rcsearch organisat:ion establislied to carry out

applied research and developrnent for Swedish forestry. Almost ail forest

enterprises, the Sweclish Forest Service and the Forest Owners Associations

are interested parties.

Since 1964 research work bas been carried out in this form but similar

structures have been used for about 40 years. At preseut Skogsarbeten bas

70 employees and a total turnover of more than 10 million Swedish Crowns.

0f thjs arnount approximately 60 Z are contributions from various forest

enterprises and about 40 Z is financed by the Government. Financial con

tributions are also forthcoming from public and private funcis, for instance

the Work Environment Fund.

One of the reasons for establishing Skogsarbeten was the fact that Swedish

forest enterprises found it more advantageous to co—operate than to compete

in the field of research and deveïopment. 0f course this does flot inean that

they do not compete otherwise — when it cornes to wood supply we have for

instance a keen competition.

Obj ect ives

The objectives are

— to contribute to the devclopment of machines and methods for silviculture,

logging and transportation

— to contribute to increased safety, health and job satisfaction and to the

adaptation of working techniques and rnethods to the varying conditions and

limitations of man

— to provide a basis for recruitrnent of specialist personnel by the incerested

parties.

Means

For fulfilling our activities we have certain means, for instance a close

co—operation with our interested parties in chosing projects as well as in

solving problems. To secure special information and to maintain and in—

crease the mutual knowledge we have seven advisory groups, consisting of

about 15 specialisis each from the interested parties. They follow our work

in each field.



2

The main part of our tests are carL-ied out at forest enterprises

(interesteci parties) with assistance cf their peopie.

We also co—operate with manufacturers of forcst machines and other
equipment. Wc study the machines at an early stage and try to give our
opinion cf the design, for instance out cf an ergonomic point cf view.
In some cases we assist when the forest enterprises want to formulate
comnion requirenients on forcst machines, for instance safety requirements,
wbich then serve as a pressure on t±c manufacturers.

We also have an effective distribution of resuits comprising courses,

conferences, various publications, instruction films and manuals. Usually
a research project is not finished with just a research report but with
actions to change conditions at the forest enterprises.

A project on safety

The project of immediate interest in this connection is called Increased
safcty in forestry — an action program for a branch of industry”. The aim
of this project is to reduc.e the number cf accidents and the severeness
of the accidents within forestry during a four ycar period. This project
is financed by the Work Environinent Fund.

In this connection I am most interested in discussing one import:ant question:

How should a prograni be built up within a forest enterprise in order to
systcmatically increase safety2

e

o



Nus Lundgren:

PLANS FOR FUTURE ACCIDENT RESEARCH AT THE NATIONAL BOARD

0F OCCUPATIONAL SAFETY AND HEALTH

The National Board of Occupational Safety and Health has the

responsibility for issuing directions and notices on the appli

cation cf the Workers Protection Act. Within the Board, the

Occupational Health Department has the task of providing -

through own research or otherise - knowledge needed as a

background te such directions and notices.

So far, chemical and certain physical hazards have been the

dominating objects of the research of the Department. In the

field cf accident research, the activities have been mainly

concerned with certain socio-pshychological and ergonomica]

aspects, as will be dealt with by other speakers from the

Department. In the technical prevention fie]d, resources for

research have been rather limited. It may be mentioned, how

ever, that the Supervision Departrnent of the Board in spite of

this fact has managed to promote a quite considerable arnount

of technical developrnent work in certain areas, e.g., regarding

excenter presses.

In order te strengthen the resources for more profound research

in the technicai field, a Section for Technical Accident Research

is just being established within the Department of Occupational

Health, under the leadership of an Associate Professer. Plans

are at present being developed for this new Section.As a start,

an integrated project wili be taken up in cooperation with the

Supervision Department. A choice will be made between certain

industrial areas with serious accident problems. These problems

will be taken up for analysis on an interdisciplinary basis, in

which the research of the new section will be combined with

resources for ergdnomical and psychologicai research already

existing within the Department of Occupationai Health. In cooper

ation with the Supervision Department, the resuits of the re

search will - to the greatest extent possible - be transiated

into recommendations for such standards and directions as the

Board has the power te issue. Aise other channels for application

will be considered, e.g., vi the occupational health services
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SveÉigesymposium

om arbetsolyckor
Den franske professorn Alain Wisner koznmer tu

Sverige i borjan av septeinher for att delta i ett svm

posium anordnat av arbetarskyddsfonden 4

— Det ska bu myeket intressant att f en redogorelse

av Wisners undersokmng av skiftarbetare, sager Bo

C, Oscarsson p( arbetarkyddsfonden

Sympos et pagr den 6—11 som behandlar arbetarskyddsfr

seotember och ska huvudsaic gor

lijei’ieha1idla ôlycksfail i ar- Ctfss1armedstudier

betsllvet Alain Wisner ingar 1 den soin raz, lde siçzftar1etarnas ‘1Il-.

grupp transka forskare sorn aka kor acb ojycksfail pà arbetsp1aser

• utbvta èrfarenheter med svenska sar bredden j hans forskning, s

forkare. Bde tekniker, medicins- ger Bo Oscarsson.i.
re och psykologer ingr I fors- prlorttérar.
kargrùppen.. fôrskning som ror arbetstidn ion.

Prfeor WTner ar ett vaikant narvarande ar iei’a prolekt ing I
namu b1ûd arbetslivsforskare.

sorn studerar skiftarbetè.
Han ar chef fo ett Institut Paris

Paula 5Papkai p& psykologiska

Institutionen t Stockholm underso

Nuit- och slufttwbctc
b omnIab:ratorium

Dr Jan Froberg pà Karolinaka

.. 1 instItutet stre8s]aboratorium basar

Lakare rnte saKra ,

- kiarar av att arbeta p oregel
• bundna tider Mari kontrollerar ett

uâ skadhghçten d:flOm

I kartiagger hur olika arbetstider
•‘‘ . z ii pverkar mànniskors rafler som

Uppgifterua om alt natt- och. skiftarbete awuize vara
make inaka. HurJarbetet pverkar

mer kad1igt for mannizkan an dagarbete tas emot med
frztzden och om de Mr tld ver zfl

tvekan av liikare som syssiar nied yrkesmedictn. utbildning och politiskt arbete oav.

:_.Det stnimer, izite mcd de erfareuheter vi kanner Psykotekniska instjtutet j Gâte

li ta tt (let for&kats mycket s dc har frgoraia, sager borg har undersokt skfarbetares
• - betar. viilkor inom Moinlyckekoacernen,

LO.lïkaren Erik Bohnder, Ilicardo strom
ett projekt som redari gett praktis

skyddsstyrelseu oeh Sven YlIner, lakare pa SAF. ka resultat. De intervjuade arbeta
me om hur de uppIe. de sina ar

De frazhâller alla tre att det ar farina ingenting som tyder i t betstider och kunde genomfora
svrt att uttaa sig om resultatet skiftarbete eller nattarbete e forandringar t arbetetlderna som
1nnai de sett. sjiva utredningen vara mer skadhgt an dagaruete.

passade arbetarnas egen dygns
och tagi stallning tafl y iket un — Det ar kiart att vissa mao

derlag man grundar slg pâ cr0kl
•— Al1 erfarenheter vi iyckas

—, Mannaskans naturùga dygns
Han framhaller ocksa att det a1 skramla zhop aka samias i en

• rytm ir. u att arbeta ° ‘‘
vlktigt att veta hur urvalet av in- skrift som vi happas ska icuziria

aktiv pâ dagen och vila p natten.
tervjuade skiftarbetare har gâtt stimulera debatten om skiftarDete

En. .omstllning ger naturlagtvis tu! och kunna anvhudas som pâtryek.
svâ$gheter men de brukar gâ

—— En anlednzng tiil att de tidi ningar z avtalsforhand1ingar sager
iver pê en vecka ungefar, sger

gare undersokningarna visat att Bo Oscarsson; • .

Sven Yilner. • •

. skiftrbet inte r mer drabbade r Sverige arbetar ungefâr. 20
• • , J, , •

• av jukdomen an dagarbetare -° procent av den yrkesverksamrnaoomnstarsg e er vara att de som nir direkt dâligt befolkningen p tider som fafler
Ricardo Edstidni amnIr aLt av nattjobb ofta tvingas hyta ai- utanfor den vanliga dygnsrytmer..

de problem zom kan’ infinna :g bete. • •
-

Inom industrin arbetar ca 10 000
Inte i ailmanhet iir rent medicina- I Sverige z dag fnuis lagar och mnnikor j skift. En grov i.ipn

• ka,.. •..

...... ,.,

hetmmeIser som regierar skiftar- skattning ‘sar att ungefr lika
• — Det ror sig 0m sociala pro- bete. mânga skiftarbetare ir igâng pâ

idem, ôninsvàrigheter. problem I — Bâde arbetarskyddsjagen och da statiiga och ‘kommunaia sek
.uniginget med .farnulj, och vânner. arbetatidalagen har bestlmmelser tom. Och skiftarbeten har blivit

• Att kunna vara, fackiigt och kultu- soin avser att hâlla tiilbaka orio- alit vanhigare inom andra nârings
re]lt aictiv ar naturligtvis svrare digt skiftarbete. Men det - grenar t ex sjukvârden, trans
om mali arbetar pâ natten sager aa forekomma skiftaabete som apte portvasendet nvhetsmedaz datam
han. . ar teknzskt aller samhahlsnyttigt

dustn och koztor. •. -
miifiers.t irerir1k Rnlinder

C



Fransk utreduing
kritiserar tre-skift

Den franska regeringeil har offenthggjort en stathg utred
ning som hârt kritiserar firhâi1andena fr de tv miljoner
fransmin som arbetar tre-skift och kontinuerligt skift.

agiir. mycket rvânad att en hgerregering som den
nuvarande ir sâ pôsitiv tii rapporten, sger professor Main
Wisner. — •‘

— De fackiiga orgamsationerna far nu en inycket stark
stiiflnin gentemot arbetsgivarn n.ar det gller att krava re
former, sager han.

Wisner som star fôr rapporten.
Drfir fârvûnar det mig mycket
att regeringen sti.Ier den sâ pass
kraftigt.

— Jag har en kansia àv att de
enskilda industrierna ar redo att
acceptera reformer, ven om de

• kan bU kostsamma. fôr d vet att
problemen r ailvaruga. Det gtir
Inte att utnyttja arbetskraften sû
hûrt som nu sker i 1ngden..

II

• Professor Wtçner konataterar -1
sin rapport att den nuvarande po
litiken vad g1ler nattarbete r
djupt omoralisk. Vitala kroppeliga
iunktloner pûverkas av nattarbete
drf& attf det ùr stoL skillnad pâ
det vrde inan fr ut av att soya
under dagen eller natten. Den
psykska trttheten bekmpas I,e
tydllgt effektivare av nattsàmnen.

Dessutom krver arbetet under
natten, for att n gamma resultat,
en strr f3rsisk och framfbr aut S’lâr ifrân sig
psykisk insats. Det nya mcd rap
porten r att n visar att mmil- — Daretuot ar arbetsgivarna pû

skan lute be1t fârmr âterIimta forbundsplanet mer radda. De siâr

sig efter stadlgvarande nattarbete, ifrâfl ig och pekar pâ de hôga

och att terhiimtningst&mûgan kostnaderna som ref9rmer akulle

ininskar mcd stigande Mder koata Industrin, sager protessor

TIU siut tvlngas mnn1skor upp
luira ijed skiftarbcte och rlskerar — Men de fackiiga organlàtlo

dû arbetsloshet xwra Mr nu en myck& itark

Dét kontinuèrliga skiftarbetets stailning nar firhand1ingarna

skadllga effekter kr I och- for sig âterupptas etter semestrarna. De

v1 kilnda sedan mûnga r. Det kan ju peka pâ $tidet frûn rege

anmarkmngsvara ar att den rlflgen P
j franske arbetmarknadsminlstern — Men, ser professor Wisner,

Durafour nu reagerat sû starkt. flan m?Ste ha kiart fôr sig att ra

Under en preskonferens sa mi- genngenntrse har irassa orsa

nisteru att han faim det omora- ker. Vi har omkring en och en

z liskt att sâ mûnga industrier tni- halv miljon arbetslâsa I FranIrlke

Impade tre-skjft och kontinuerllgt och tre mlloner invandrare.

skift utan att, def egentiigen ver — Regeringen m.ste fA bukt

nidvndigt, bars for att tjna en nied arbetslôsheten. Da mûste mari

smula mer pengar. Han var ocksâ M fransman att ôverta invandrar

upprord ôver att sA niAngâ indust- usa arbeten. Invandrarna har ac

rier gjorde sA litet f€ir arbetarnas cepterat usla fôrhAllanden. Drfor

hiilsa. •,

.. maste arbetsmiljôn forbilttras,

I Frankrike ir .nattarbete fôr sktarbetet minskas och lônerna

bjudat fô 1rzmoc .och. ungdomar for grovarbete hoas, siutar profes

oeh arbetare mcd kontinuerilga sor Wlsner.

skift gâr I penaon vid 60 Ara Ai- •.

BRA’I’T

der f -•

Arbetmarknadsrn1nlster Dura- j
four konstateradr att detta var
helt otillrck1igt och att dat mAste 4

• tiIl djupgûeride rcforme±. De kom
mer att genomforas dels genom

• Iagstiftning och dels geriom avtai
mellan arbetsmarknadens : parter.
Dessa har redan bdrjat forhandla i
frâgar,tInister Durafôw ut1oia-

-de reformer ‘inom tvâ Ar. Bla
mâste inerna fur s k grovarbete
hojas. f

— Vibar ju en hâgerregering i
Frankrike, sàger professor Alain

(D
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“Êara frisk och stark
klarar av nàttskift”

Fir au khira v aL’jobba riattkift inite inan vara frik odi tark. ha en god

&.mnoch bva eu sunt Liv. Det iger 011e Johanou. kiftarhetare j Dgtn Xheter

sitteri. . t. ....

..•

011e Johanon r maakinsgttare. Under hela den tid som jag har tycker art sena nttskitte nwflr

Nu jobbar han dagskift ena vec- . jobhat bar jag jnbbat dagtid sam- 1.1 p kvgllen och stx p morgon

kan oeb kvgflsskift nasta vecka. manlagt tta mftoader. Det tyckte en or vàidigt bra

Tidigare har han jobbat nattsklft j jag inte ails om. iger han. — Det akulle vara mycket varre

20 r. — Men sA ar det inte Wr alla. alt jobba halv fein tilt haiv ett.

— Jag bar inte haft nAgra tOr- En del har svârl. att soya. Det ar Som jag jobbar kan mao leva ett

ra problem med nattobhet, sgger viktigt aLt man kan soya bra àven heit normait umgiingesliv. Jag

han. Det r kiart, nar baruen ver pâ dagen. Och niir man bar sznA- trgffar min sarnmanboenda precii

var det johbigi. DA kom jag barn r det anstrgngande att jobba lika mycket som (1m vi hade sam

hem kiockan tre p natten. Sedan natt. De fiesta bar probiem mei ma arhetstider. Det r bara aet att

vaknade barnen vid Sutjd,fl. Man somnen, sger han. vi sover pA olika tider.

fick mte sA mycket aornn, men der Gurv Blomquista skift gAr
Han framhJler dock at fdrut

gick ratt bra, mao var ju ung. 14-dagaraperioder Han jobbar
sattnlngen for natarbere ar alt

Han pApekar dock aLt det ai nitter mellar fein och halv
man kan soya sâ myckLt mao be

viktigt alt man iii Irisk och atark Daen efter 4nhbar ha nieIa
hôver.

om xnan aka ork jobba nattskift h H
n

— Jag kan aova hur nycket

non lare tid joa’g t tre dagar,
som heist, sager han. Men jeg bar

— Jag har 1drat mig bra, siiger han ledig tvra da’ar.
en konipis soin var lattvackt. Oni

han. Det beror nog mycket ,â aLt
— D U...

han vaknade etter att ha sovit bu

ja har eû sA god smn och ievt
agjo ar esar itt. an ra nAgra ummar kunde han Inta

Men en del bar . ttt
maIo_ omna om igen. Dà orkar man ju

langre mot nttarbetstiden. Det
— D g ksA 1d ‘t %it.

Niir g gick nattskift jobba- kgnnL Frsta dagen vid utbytet att

de vi varannan vecka, Ocil var le- g svArnst. Dan natten r det avârt te t k tt d t lA t tt

ga varannan. ev en e gis att eova. Dà er de: battre aLt job. ha sâdana arbetetider. Dat fAr iiit

veckan vaidigt viktig, den akulle ha bara natt ager han. kgnn som ett tvng, sger han.

nne a e
. Sten Yngborn, maskinsgttare, EVA ANDERSSON

011e Johansaon talar ocksâ om . ..

de sociala problem som uppstâr

nar zoan arbetar nr andra sover

och sover nar anira .r vakna.

— Man kan ju ildrig vra aiied

pA nâgra kurser. Nu fions det j’i

dagkurser fàr çkiftarbetare, men

_____________________________________________

M trettitalet olir jag borjade, up uap.t
fnnns irite det. er:.in blev det job- . .• .

blgt fur hustrun ockA, att bAlla .

ungarna tysta fir att jag ski.i)le ..
.

soya. Men misa triffade ju harnen .
.. ..

mer ngr man var ledig pA dagar

na. Dessutom kunde jag hjiilpa tili

mer hemma.

Andra problem mcd arbt1splat-

ser dr inan jobhar j skift r fvck

lige màten.
— Vi kan u aldrig sainlas afli

hop, siiger 01l Johansaon. Man

fAr pussia ihop !et sA gott det gâr

nar skiften byter av varandra.

Vid ett ti1IfgI!r siutade 011e J0—

hansson soin skiftarbptare p Du-

gens Nybeter..
Dli jobbde jag dgid pA ett

trvck.’ri. Men i:. iutide efter

nagra r. .Tisi hnr ii1bat fur

ilinge pâ Ildnin2, jag trivws aidrig

mcd 1u’net. -...ge .:‘n

Gillar nattskift
Gustav Blomouisi bar jobhat

nattskift I tO fir. Han r biai’kiu

s i.attare. och har varit pu Dagena

Nyheter i samrnnnlutt sex ar. -

— Jag giilar at jobba nattk,ft.
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Presentation cf the Swedish participants in the

FRENCH-SWEDISH MEETING

Tri Stockholm 7:th to lO:th of September, 1976

Arranged by: The Swedish Work Environment Fund

Association Française-Suèdoise pour la

Recherche, Stockholm

D1égation Gnra1e à la Recherche

Scientifique et Technique, Paris



Urban Kjellén,Civil Engineer
National Defence Research institute
Box 416
S—172 04 SUNDBYBERG

Age 27. Received the degree of Civil Engineer in 1971 from
the Department of Physics of the Royal Institute of Techno
logy. Since 1972 a research officer at the Departrnent of
explosives Technology of the National Defence Research Insti
tute. Works since 1973 on a project on accident prevention in
the explosives industry. The project includes a survey study
of the work environment and the safety organization in the

Q
Swedish explosives industry and the identification of safety
problems and the developrnent and introduction of safety
measures at three places of work.

Problems of interest for discussion:

1. The study of disturbances:
a) the organization of the reporting of disturbances in

different applications and in different types of production.
b) the analysis of reported disturbances in a system as a

basis for the development of safety measures and decisions
of priority.

c) the use of the intensity rate of different types of dis
turbances in the valuation of the effect of safety measures
on the accident risk.

d) the study of disturbances in accident research in e.g.
studies of risk factors. Research results?

2. Results from studies of the consequences on the accident risk
of di fferent characteri sti cs of the work envi ronment such as:
degree of mechanization, the control of the repetition rate
and the quality of the work (by technological and organiza
tional means), opportunity of social contact etc.
The application of this type of results in the planning of
changes in existing places of work and in the planning of
new ones. Conflicts between different types cf safety measures,
e.g. increased control of the work behaviouraridimproved
psychological climat.

3. The safety organization:
e) alternative types of organization
b) the effects of industriel democracy on the accident risk

4. Safety education for newly-appointed and experienced employees.
Results from the valuation of different types of education
programs (affect on knowledge, risk-taking etc)

5. Pre-requisites and difficulties in the introduction of
accident research results in industry.



Jan Kronlund,Dr.Phil. ,professor of Architecture,Royal Universi

ty of Technology,Stockholm,Sweden.

Born 24/3 1936.1955 — 1964 different employments and studies.

1964 — 72 studies in behavioral sciences,spe Psychology.

Phil. Dr. of Psychology at the University of Stockholm 1972.

1966 — 1972 leader of a research team at the Institute for

Applied Psychology,University of Stockholm.

Q 1972 — 1976 senior lectuiirer at the Department of Economics and

management,University of Technology,Linkôping ,Sweden.

1975 Phil.Dr. in Industrial Organisation at the University

Q of Technology,Linkôping.

1976 - 1977 Professor of Architecture,Royal University 0f

Technology, Stockholm.

Some articles in english:

Evaluations of Technical Aids:A cenceptual model.in Murdoch,G.

Pstethicand_Orthotipractice.London,197O.

aysystem,Production and Safety - A study in a Swedish Iron

Ore Mine. onomics,vol l6,nr 3,1973.

pplied erqonomics:Workers participation and power relations.

in La Proqrettazione Erqonomica dellam

b±enteedel posto di lavoro.Strutture ambi

entali n. 23—24,Pio Manz,Rimini,l974.

Production Control and Safety Control.Some theoretocal implica

tions.in Swedish Work Environment Fund:

pcJ’l976.

The Internai Indstrial Environment.Analysis of the problems

and trends in governmental action.A summary

report to the OECD.Research report n.o 48,

University of Lnkôping,Sweden,.l976.



Cari Laor, Ph D in psychology, Stockholm uniy,statistician
1949.69 bureaudirector RSAF Safety Dep, Anaiyis and.
Statistios bueeau, fron 1966 lecturer at the Royal Institu.te
of Teclmoiogy in “Technical Safety coure” anc3. project
leader (a o “Calibration of Stress Noasure Instruments”
1964-74)1eoturer at the Int Institute cf Aviation 1968.73
and from 1974 at The Boarcl cf Work Safety. Senior consultant
psyeliologist at the 5w Board of Civ Aviation sinoe 1974. At
present projecticader ASF project t?Work with public Danger”.



Elisabeth Lagerlbf
National Board of Occupational Safety and Health
Fac k
s-100 26 STOCKHOLM, Sweden

Psychologist at the National Board of Occupational Safety
and Health. Has studied accidents in forestry, especially
through near-accident reporting, has been secretary
general of the Swedish Cornmittee of Occupational Injuries
Statistics 1973—1976, and is now working on her thesis.

Main interests:
1. Occupational injuries statistics
2. Methods in accident research - especially near-accident reporting
3. The individua1s concept of risk/subjective riskestimation/risk

taking
4. The organization of the safety work in the industry

o



Nils LundgrenProfessor, MD
Head, Departnient of Occupational Health
National Board of Occupational Safety and Health
S— 100 26 STOCKHOLM, Sweden -

The role of the Department within the National Board is
illustrated from the attached leaflet (“Ladministration
nationale de sécurité et dhygiène du travail’).

The main tasks of the Department consist of research, train
ing and consultant work.

Current research projects are shown in the attached list
(dated 1975-12-31).

So far, accident research performed in the Department has
been mainly concerned with analysis of near accidents
(LagerUif), socio-psychological aspects (LagerU5f, Baneryd,
Sundstrbm-Frisk), payment systems and accident risks
(Sundstrbm-Frisk), and physiological and ergonomical studies
of personal protective devices (Hansson, Holmér).

As a complement to the already existing resources for acci
dent research, a section for technical accident research is
just being created in the Department, under the leadership
of an Associate Professor. Plans are at present being devel
oped for a research programme to be run jointly by this new
section and specialists from other fields, such as work
physiology and psychology. The selection of problems to be
taken up is being made in cooperation with the Supervision
Department of the National Board. The research programme is
intended to be integrated with a follow-up programme in
which results will be utilized as a basis for occupational
safety standards, etc.



Bo Pettersson
Skogsarbeten (Logging Research Foundation)
Drottninggatan 97
S-113 60 STOCKHOLM, Sweden

-

Mr Bo Pettersson, Forester, is research leader for all
projects in the ‘work environment’ field at Skogsarbeten.
Together with Prof Bengt Ager he is heading the project
“Increased safety in forest work - an action programme
for Swedish Forestry’, sponsored by the Work Environment
Fund. The aim of this project is to decrease the number
of accidents in forest work as well as the severeness of
the accidents. Forestry is one 0f the branches topping
the list of accidents per million working hours.

The project aims at decreasing the accident rate through
improved production technique - better felling equiprnent,
better design of machines, irnproved protective clothing
etc - and also better organization of safety work, i.e.
better involvement of the workers in the safety job. In
order to reach better involvement by the forest workers
a near-accident-reporting routine and work-place meetings
on safety in felling will be introduced in Swedish
forestry.

The project has a budget for the first year of one million
Swedish Crowns and will run over a four year period.



Carin Sundstrrn-Frisk
National Board of Occupationai Safety and Heaith
Work Psychology Unit
Fac k
S1OO 26 STOCKHOLM, Sweden

Master of Science 1976. Since 1973 psychologist and research
assistant at the National T3oard of Occupationai Safety and
Health, Stockholm. Working with field and survey research
connected with behavioural and motivational factors bearing
on worker safety in the logging operation.

Main writings: Factors influencing the use of personnel

Q . protective equipment; work behaviour in situations critical
from a safety point of view.

At present working on a follow-up study, where the effects
of changes in renumeration systems are being evaluated. The
main variables to be studied are patterns of accidents and
injuries, quantity and qua]ity of work performance and
psychosocial conditions.

Problems of interest for me to discuss at the workshop in
September.

1. Learningprocesses

How to teach people that something is dangerous when
their own experiences tell them it isnt, or put
another way: what happens when a person takes a risk
and no accident or injury follows?

2. Attitudes to safety of the management and supervisors

3. Evaluation of safety programs



Leif Svanstrim, B A; M D
Landstingets Hlsovârd -

Sjukhuset
Sjukhusgatan
S-541 00 SKGVDE

Doctorsthesis: Epidemiology on accident in defined
communi ty.

Main scientificinterest: Epidemiology and preventive
medicine, mainly occupational Health and accident prevention.

Scientific production: About 50 articles in the field of
social and prev f7 medicine.

Present status: Physician at Department of preventive
medicinejiïity of Skaraborg, Sweden, mainly responsible
for occupational Health in this area.

Present work in occupational accident prevention: Project
leader for a project which tries to unite epidemiological
and system-ergonomic approaches in a theoretical rnodell
for further research in the field as well as practical
application in daily safety—work in industry.



L.

UDDEHOLMS AKTIEBOLAG CURRICULUM VITAE
Dcurn

1976-08-31
Tionstestalle hond!o9are ‘Ç, 7..

Naine Hkan Teljstedt

Age 32

Address Vil1avgen 2, S—683 00 HAGFORS

Education Graduate Forester 1969
Course of Environlnent2l management 1968

Ergonomics for Technical planners 1969
Safety engineer 1971
Doctor’s Degree 1975

Research work Artificiai lighting in forest machine operations
ergonomic aspects

Employments Research assistant, National Institute of
Occupational Health, department of Work
Physiology, Stockholm 1969—1971

Safety director, Uddeholm’s Steel Division 1971—1975

Environment manager, Uddeholm 1976—

Interested in Concerning accident prevention work I am interested
in effects of ergonomic measures and of organizational
questions with reference to safety work.

I
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Ulf Aberg
Royal Institute cf Technology
Laboratory cf Industrial Ergonomics
Drottn. Kristinas vg 47
S-114 28 STOCKHOLM, Sweden

Graduated as an electrical engineer from the Royal Institute
of Technology, 1945, Ph.D.(tekn.lic.) 1959 (thesis on the
intelligibility of speech)

Scholarship for studies at the Massachusetts Institute cf
Technology, Cambridge, Mass., cf information theory, speech
transmission and acoustics, 1949-50.

Ouest researcher at the Haskins Laboratories, New York City,
1957-1958 (speech perception).

Member cf the Council cf the Ergonomics Research Society
of England since 1975.

Now professer cf industrial ergonomics at the Royal Institute
of Technology, Stockholm, and at the same time director of
the Laboratory cf Industrial Ergonomics.

Main interests in industrial safety and accident prevention
research:

1. Theoretical considerations of the engin of accidents

2. Profylactic design cf production systems



Jcque LEPLAT
V

b 19.10.21
V

Dootew’ os lettres et eb’ionces humoino
Directeur du Laboratoi’e do Pycho1ogio du Trviva5l.
de )‘Ecobo Pratiqua dos Hauto Etudos
Ce-Directeur et rdoctour do la revue “Le Travail Humain”
Vice-Pr&sidont do la Socit d Ergonornio de Lnguu Française
îlornbro du Comiti5 directaur du l’Associoion Internationale de
Psychologie Appliquo.

V V

Publications : V

Attention et Incurtitudu dans les traau)( de ourvoillanbe at dinpoction
(Ounrxl 1963).

V

.

PrticIpatIcn u Traita do Peychologie Exprimentle do Froisse ot Pact
(un chapitre) t ou Tr1t do Peychologie Appliqu(o de Rouchlin (4 chapitrs)
En coflobci’ation

V

cvoo Favergc et Guiguot l’ideptation do la machine l’horiio (1968)
evec Ci. Enard at Woill-Fcinsins Le 1’oriation par l’pprcntiocago (1D7D
ovoc X, Cuny t Les accidents du t!’EVCil (1974)

Soixantaine d’articles our des problmos d psycholoin du trovil.
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Colloque Franco—Suédois

Sur

LES ACCIDENTS DU TRAVAIL

ST0CIl0LM 7—10 Septembre 1976

Sous l’égide de l7Association Franco—Suédoise

pour la Recherche (A.F.s.R..)

Organisateur français D G R S ‘J

Dominique JERONE

Orgaiisateur suédois AS.E.

Bo OSC.ARSSON

LISTE DES PARTICIPANTS FRANCAIS

Et TITRAS DES b0ICATIoNS



professeur P. CAZANIAN

Directeur du Département d Ergonomie et d!

Université de Paris I

35, rue Droca
75005 PARIS.

— Etude multidiep1inaire des incidences du travail de

nuit sur laafigue mentale industrielle. Conséquences en

matière -écurité.

— Aultic1isciplinary study of the consequences of

n•ht—work on industrial mental stress. Consequences

• garding safety.

Monsieur Yvon CHICH
Directeur du Laboratoire de Psychoïogied la Conduite

0. N. S. E. R.
Autodrce de Linas
91310- MONTLHERY.

Sécurité du ravail et sécurité routière : Esquisse d’une

analyse comp’àrative à propos de cas des conducteurs

profes,7*onnels.

— aty at work and road safety : a draft of a comparative

alysis iliustrating the case of professional drivers.

(Ç
• Monsieur Xav±er CUY

Laboratoire de Psychologie du travail de l’EPffE

41, rue Gay—Lussac
75005 — PARIS

•
— Une méthode dtanalyse des accidents. Expérience, d’ensei

gnement et d’évaluation.

• An accident analysis method teaching and evaluation

experiment.

Monsieur Francis JANKOVSKY
C .N.A. M.
Laboratoire de Physiologie du Travail et Ergonomie

41, rue Gay—Lussac •

• • •, ;7005 — PARIS •

— Les commications dans les équipes de travail.

iogie

— n ....,..1..•. I. I. 1 • ni—le 4 n r c—r n tir, c,



n

DOcteur Jean—Jacques JMRY
Conseil Ndical
I.N.R. S. — Institut National de Recherche et de Sécurité

30, rue Olivier Noyer
75630 — PARIS CEDEX 1J.

— La part du mdeciri du travail dans la prévention des

accidents.

— The industrial medical officer and acident prevention.

Monsieur JAUNET
Service 0071 (Conditions d’Emploi et de Travail)

Régie Nationale des Usines Renault
8—10 Avenue Ernile Zola -

92109 BOLOGE-BILLANCOURT

- Etude combine de la scurit et du bruit sur petites

presses d’emboutissage.

—. Combined study of safety and noise on small stamping
power presses.

Professeur Jacques LEPLAT
Directeur du Laboratoire de Psychologie du Travail de l’EPHE

rue Gay—Lussac
:“5005 — PARIS.

— La reconstitution de la genèse des accidents int4rêt,
difficultes et limites

— Reconstruction of the origin of accidents : advaritage,

difficulties and limitations.

Monsieur E CUINOT
Directeur Scientifique

___________________________

I.N.R.S. Centre de Recherche de l’I.N.R.S. I

- 30, rue Olivier Noyer Avenue de Bourgogne

75680 PARIS CEDEX 1k. 5l-5OO VANDOETIVRE—LES--NANCY

— La prévention des acd.ents du travail. Recherche et
description des facteurs potentiels d’accidents.

— Oceupational accident prevention. Research and descrip

tion of potentional factors of accidents.
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Monsieur Norbert SIE V

Laboratoire de Physiologie du Travail et Ergonomie

C.N.A.N. V

41, rue Gay—Lussac

75005 — PARIS. V

Accidents et charge du travail en agriculture. V

V
— Accidents and work—load in agriculture.

V

Professeur Alain WISNER
V

V

V V V

V C.N.A.M., Laboratoire de Physiologie du Travail et Ergonomie
V

• 4i, rue Gay—Lussac
V

V
• V

V 75005 — PARIS. V

V

V
V

V

V

— Quelques tendances e matière de scit du travail.

— Some tendencies regarding worlc safety

V V
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NOT ICE

Xavier CUNT
Chargé de recherche au C.N.R.S.
Laboratoire de Psychologie du Travail de l’E.P.H.B.
Doctorat de troisième cycle, mention Psychologie Iùdustrielle.
Doctorat d’état on préparation.

PRINCIPS T,ES PUBLICATIONS

- Recherche sur la oéèurité dans la sidérurgie française.
Publication de la Commission des Communautés Européennes.
Collection “Physiologie et Psychologie du Travail”. Vol. 3,
fasc..9, 344 p.., Luxombourg 1966 (avec J. LEH.ÂT et L. XMl!!).

— Synthèse des recherches sur la sécurité menées dans la sidérurgie
européenne. Publication d précédente, vol. 4, 231 p., Luxombourg
1967 (avec J. LT2PLAT).

e- Recherches sur le contr8le à distance (revue de synthèse).
In “Travail Nental et Automatisation”. Publication d précédente,
vol. 6, 88 p., Luxembourg 1968 (avec J. LEPI,AT).

e- Sémiologie et étude ergonomique des communications de travail.
Le Travail Humain, 1969, 32, 3-4, pp. 177 - 198.

— Eléments de tormalisation pour servir à l’analyse psychologique
d’un travail de contrôle. Le Travail Humain, 1972, 35, 1,
pp. 1 - 16 (avec P. DERACJART). . .

— L’approche psycho—sémiologique : étude d’un code gestuel de
travail. Cahiers dc, Linguistique théorique et appliquée, 1972,
9,2, pp. 261—275.

— Lés accidents du travail. Paris, PUP, coll. “Que-sais—Je ?“
1974 (avec J. LNPJ,AT). .

— Les intermédiaires graphiques dans le travail : principes de
caractérisation des codes. Te Travail Humain, 1974, 37, 2,

. pp. 213 — 228 (avec J.u. uoc).

— Le psychologue et l’étude des acidents. Psychologie Française,
1975, 20, 4, pp. 191 — 197.’

- Plus quinze autres articlea de Psychologie du Travail.

.1.
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A C’CT VI Ti;S HO R PO1 I1?CHE

— Membre du Bure[u de la Société d 1Ergonomie de Langue Française

rédacteur en chef du Bulletin de la Société.

— Conseils scientifiques Institut National dé Recherche et de

Sécurité, Service des Phares et Balisc, Institut Nati onal de

Recherche et de Documentation Péd oique, Centre i’hitional

à ‘Etude des Télécommunications, Société Saint—G-obain — Pont à

Mousson, etc.
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CURRICULUM VITAE de k. WIS1IER (Juin 1976)
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A. WISHER, né le 2 Novembre 1923, a d’abord euune orientation

médicale, docteur en médecine en 1952, oto-rhino-laryngologiste

qualifié, il pratiqua cette spécialité dans un hôpital parisien.

Xl s’est orienté ensuite vers la psycho—physiologie, il est

diplômé dc psychologie appliquée de l’université de Paris (1954)

et docteur de l’université de Paris (Sciences) en 1955.

De 1954 à 1962, 3. UISNER crée et dirige le laboratoire de

Physiologie et da Bioaiécanicue de la Régie Nationale des Usines

Renault où il participa fi l’amélioration des différents produits

de l’entreprise er. introduisant des données relatives à 1 ‘honne

dans les travan du bureau Û ‘études. Les principaux travaux du

laboratoire de lu R.U.U. portent sùr la structure dimension—

nelle du poste de conduite, l’étude de l’homme connue système de

masses suspendues, l’Ctude biomécanique des chocs, l’évolution

de la vigilance on situation de conduite.

De 1962 à 196G, A. IIISLiER est charçjé de recherche au Centre Nationa

de la Rechercha Scientifique et sous-directeur du laboratoire de

Physiologie du Wravai.l de ce mtme organisme. Les équipes du labo

ratoire sont orierites vers la compréhension de la parole en

(3 milieu bruyant, les paramètres physiologiques au cours des vibra—
tions

et 1’ituc1e de la posture dans les travaux exigeant une

grande attention
e

En 1966, A. WISNLJZ est nommé Professeur de Physiologie du Travail

et Ergonomie au Conservatoire National des Arts et Métiers où il

crée des enseignements à (-sois niveaux : Éormation de techniciens

supérieurs, formation d’inqéniciurs et filière conduisant au titre

d’Ergonomiste CN.A.II. Chaque année, un cycle de Méthodologie

Ergonowique porte sur un thine différcnt s génie industriel,

• • conception du produit, production de masse, charge mentale

Un cycle d’un an fi tciips j:.lc-in perniet aux diplômés de l’enseigne

ment supérieur françLis et étrangers (ingénieurs, médecins,

• psychologues, a;lniinistrateuru) d’acquérir une formation d’ergono

miste praticien en langue française. En outre, des réunions

scientifiquçs rCgulflres rermettent de discuter des problèmes

de recherche étudies au laboratoire.

t
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Les travaux actuellconant conduits au Laboratoire de Physiologie
du Travail et Ergonomie Ûn CUILII portent sur las thèmes suivants
— éva2uation de la charge de travail en situation industrielle
par des mesures 4ilcctroj$tysiologiqucs, des analyses du travail
et des enquêtes psycho-sociologiques,

— caractéristiques du sonmieil des travailleurs de nuit, et, plus
g6néralement, des personnos dont les périodes de soiPSeil sont
dfterniinées par l’organination soci:’lo,

— étude du vieil) isseinent, en rarticulior ostéo—articulaire, des
travailleurs d’âge uoycn (40/45 ans)

— intelliçihilit. û’ la 1roL: m,r tond de bruit intcns,

effet .ins vlk.r: t1s2._ i t:s3t:u::Lk r; sur is nouv Ljos.L volontaire,
— ivaluat ion do 1’ ii.:j.urta.tct.. Jç 1’ cvircr.nement mobile,
— rnLthodoiogia or,oi.n..içn. aans 1 • £ig 5sairie et 1 ‘asùtSnagaoent des
activits seconJni r.:i; r’t tertia I rc t

Sur le plantiational, l. UTHIUR s tt6 Conseiller à l’Institut National
de Recherche et dc P&mrlt& Il ent Conseiller Scientitiiue à
l’Organisme National do $Wnurltc’ Rcntitro et n t& ;lti.bbre du Conseil
Scientifique de l)luntitut d’ Recberchc clos transports.
A. WXSUER est &galczucsit McwJrt de la Commission de I ‘Emploi et du
Travail du VII P)e.n, du Co;eil liational de la Statistique et du
Comit€ National ûo la flrcLcirc)ae Sci entificiuc (23tane Section Psycho
physiologie et Psychologie).

r-

3 e
$

-2-

Outr. non activit. s ).Lc.prt:i mt clwrç,cs, h. iIXSiiLl: . &u des respon—

uabilitds internra J,;:) .i;

— SecrC’.taire gùnral •- f:tnç’at.ur ‘le la EZocicltc3 a’LrgcnŒie de
Lançue Frstçaist,

— !4ern]..re du Ce’ntci 1 c• I ‘Ln.c-tnc,ri1ict flescaarch ;ociety, 1963—1969
— Membre nu Burc’t’n W 1 ‘7?:rnel.tIs,:i Tnternatioriale cl ‘i;rçjonomie

19644972,

— Conseiller SclcnL:1ELI;G. ‘!e la Rceh.rche Comnuiautaire Frgonornique,
1965-1973

— SecrLtaire g&n!ral f ond.,1u’ur &• 1 ‘Intcrr.ation.l Rosearch Commitee
on Dioflnettcs oC lPIet;t (UcCOBI) -

— Coforda tour du urc.ura )‘ROI*Vrflhi (ergonomie dai-.s I ‘ingcniÉrie)

I:



French-Swedish Symposium on
Occupat-i onal Acci dents Research

PROGRAM

Monday, September 6th

- Arrivai

Tuesday, September 7th

9.00 a.m. - Visit to the National Board of Occupational Health and Safety
(Arbetarskyddsstyreisen). Prof Nus Lundgren, Dr Elisabeth Lagerlbf
(Leave hotel by car at about 8.30)

12.00 - LUNCHEON

13.30 - Visit to the Royal Technical University of Stockholm, Institute for
Aviation Technology and Institute for Industrial Ergonorny. Prof
Cari Lager, Prof Ulf Aberg

19.00 — Reception and dinner at Wenner-Gren Center, 23rd floor, Sveavgen
166, Stockholm

Wednesday, September 8th

8.15 a.m. - Visit to 0xelsunds Jrnverk, Oxelbsund (One of the biggest iron
works factories in Sweden, about 120 kiiometers south of Stockholm).
M.N. Brnnstrrn. Bus leaves from your hotel 8.15 a.m. Return to
Stockholm about 16.30 p.m.

10.00 Arrivai

Coffee - General introduction to the company

10.30 . The cornpany from the point of view of the employees

Statistics concerning the employees
Among others: The nimber of employees

Distribution women-men
Foreign employees
Absentei sm
Accident statistics etc
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11.00 Cornpany health service:

Organi zati on
Work organization
Co-operation
Education etc

11.30 Special activities within the accident area

Questions - discussion

12.00 Luncheon at the cornpany lunch-room

13.15 Visit to the ironworks

14.30 Coffee - Questions and ansvers — Ready for departure

15.00 Departure for Stockholm

Thursday, September 9th

9.00 a.m. - Seminar

The seminar will take place at Industrihuset, Storgatan 19, Stockholm

9.00-12.00 - Session. Presentation of and discussion on different projects in
France and Sweden. Each of the presentations should take about 10-l5rninu-
tes whereafter a discussion of about 10 minutes will take place.

— Research and developrnent regarding work safety in Sweden
by Elisabeth Lagerl?if, Sweden

— Some tendencies regarding work safety
by Alain Wisner, France

- Practical experiences of difficulties in accident prevention
by Hâkan Tljestedt, Sweden

- The industrial medical officer and accident prevention
by Jean-Jacques Jarry, France

- Reconstruction of the origin of accidents: advantages, difficulties
and limitations
by Jacques Leplat, France

— An accident analysis method: teaching and evaluation experiment
by Xavier Cuny, France

— Occupational accident prevention. Research and description of potentional
factors of accidents
by E Quinot, France
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- Development of a rnethod of occupational accident research and
practical safety work
by Leif Svanstrbm, Sweden

- Dangerous work._-Eerimental rnethods for control of workload
and man/rnachire adaptation
by Çarf Lager, Sweden This projectwill be presented

Tuesday Sept. 7th. 13.30 p.m.

12.00 LUNCHEON

13.00-17.00 Session continues

- Power relations, behavioral control system and safety in industry
by Jan Kronlund, Sweden

- Safety in Forestry. Remunerative system and risk-taking
by Carin SundstrbrnFrisk, Sweden

- Accidents andwork load in agriculture
by Norbert Sec, France

- Identification, risk consciousness and work organization. Three
concepts in job safety
by Elisabeth Lagerlbf, Sweden

- --fe4y- d-sty.—a-&af--LofompaatveaJ..ysi
44-l- - a-tinn theease—of—pro-fess-ional---driver

-by----Y-von- Chfch-,--Franc-e

- Accident prevention in explosives industry
by Urban Kjellén, Sweden

- Communications withiri working groups
by Francis Jankovsky, France

- Combined study of safety and noise on small stamping power presses
by Monsieur Jaunet, France

- —A m4-idi-s-c-i-p1 nery—study-o-f---the-con sequen
rd-i-n-g—s.a-f-ety

- Logging research from basis - applied research and development for
forestry
by Bo Pettersson, Sweden

- Future plans for accident research at the National Board of
Occupational Safety and Héalth
by Nus Lundgren, Sweden

17.00 DINNER

18.30 Evening session (prel.)
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Friday, September lOth

9.00 a.rn. - General methodological aspects on occupational accidents
research (organization research, statistical empirical
methods, experimental technical research developrnent)
The discussion will take place at Industrihuset, Storgatan 19,
Stockholm

12.00 - LUNCHEON

13.30 - Concluding discussion. Further French-Swedish co-operation in
occupational accidents research.

Pressconference (prel.)

Location: Hotel MORNINGTON
Nybrogatan 52
Stockholm

o



ARBETARSKYDDSSTYRELSEN
NATIONAL BOARD 0F OCCUPATIONAL
SAFETY AND HEALTH
International Secretariat
Byridirektr G Warnbeck, CA 1976—09—01 074.65

Visit by Prench research scientists to the Board of
Occupational Safety anci Ilealth, Industrivgen 5, 5th floor,
1976—09--07

______ ________

09.00 — 10.00 Gunnar Danielson, Director General.

General presentation cf the Board.

Present and future Swedish Work Envirorent
]legislation and Administration.

G) Discussion.

10.00 — 10.50 Coffee break.

10 50 11 Elisabeth Lagerlaf, Psychologist at the
National Board of Occupational Saf’ety anci HeLth

The report from the Committee on Occupation&
Injuries Statistics.

Discussion.

11.00 — 11.50 Nus Lundgren, Professer, Head cf Oc—
cupational Health Department.

Work Environnent Research.

Di scussion.

11.30 — 12.00 Bengt Knave, Associate Professor, Head cf
Physical Occupational Hygiene Section.

Visit te laboratory.

o

MaiBng address ‘Telephone no Telegrams

Fack 46-8-S4 0260 Arbetarskydd

S-10026 STOCKHOLM SWEDEN
A 19



French—Swedish Symposium on

Occupational Accidents Research

Program for meeting
on September 7th, 1976.

13.30 Visit to the Royal Institute of Technology,

Dept: Aero-nautics.
Main entrance: Va1ha11avgen 79
(Drottning Kristinas vg 11), Stockholm.

Prograrn for studies in “Work-Science

for technical students.

“System-Ergonomic” and “Technical Safety”

courses.

Research and education policy in “Accident

Research”. Risk theories.

Technical provocations on man as accident

cause factor.

Physical and physiological degradations in man

as cause factors.

Individual risk variance.

Lager project: 1. Dangerous work.

2. Experimental methods for control

of workload and man/rnachine
adaptation.

15.00 Visit to the Laboratory of Industrial Ergonornics.

Coffee break and Presentation of accident prevention

projects.

-o-o-o-
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Work with public Danger.
(Allmnfarligt arbeto)

Cari Lager

The projct is set out to specify work conditions in jobs
involvinga risk that dismunctions may cause accidents to
“third mon” and human environnent.

The spcification should ho a base te actions for central
control and reduce the rizk for such accidents.

ro1nd

Work conditions invoiving general danger are norruially found
in complex technical systems. Tho compiexity is iogically
related to a high technical diofunction frequenoy Complex
systems are also often vuinerable to environmenta]. inter—
Lerencies. With the baokground cf “systom instabiiity”
human control coLiponents “on the lino” are often recjuirecl
in the production. Systems of this typo are more or leso
normally found in transportation but aiso in other industrieo,
e.g. chomical and nuclear production. The job as system contrc
componont wili in thepresent development be more and more
common.

In technical systems involving public danger Society must
daim and control a high system reliabiiity. The system
reliability is mainly a function of the reliability in the
human control comporients.

The work conditions, as one of the bases for the reliability
of man in the system, must ho controlled by the Society not
oniy for the general wellf are but also to guarantee the work
hygien and sound agingofthe individual in the system whore
the specific rorkioad, physica]. risk and the responsibility
can be vitally destructive.

Plan

In the first project part, now under work, the human contra].
component’s function, workload and risk in instable tech—
nical systems is defined in a theoretica]. model.

The next part will ho a control and development of the theo
retica]. modei in sorne rosi work situations, aise with dis.
cussions of the definition of “genei’al danger”.
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A third stop is devoloirnont of eipirica1 and experimentai
mothods by which work conditions o an be “me arcd” to cheng.’
the chracter of tho nodel from thecrctical te “numoricaie

Tho mode]. can thon ho dii’ect].y used for çentrai intoî’fcxenco
and necesoary modifications hy reguiat;Lons in the real work
situations

The odei

The accident is clofîned as a sudden unwanted proceodirig with
sad consequences.

Ie are here concerned with accidents relateci to the operation
of technical systems with huuian control components. The
accident is caused by one or several disfunctions in the
systom, Normaily in modem systems severai diofunctions must
occur in a chainrcaction to tarin an accident petentiai.
In a wast inajority of the disfunction chains we find at least
one desomibed as a control component disfunction0 System
reliahility is defined as the inverted. risk for disf-anctions.
The system reliabiiity is thon in these systems a main
function of the i’eiiabiiity in the hurnaii control component.

Human reliability (the inverted risk foi’ clisfunction)varies
in three different dimensions. The tiret is tho grade of
manmechine-adantation, In this dimension we have many un
soïved probiems which more or less uneontrollable initiat;es
“human” diofunctions, The doveiopment of the “saie” control
station je of course under progresse

The othor dimension is tho
This can generally ho descrihed as an individual capacity to
adjust to the specific job situation and to ho happy in it.
A failure ineans as demonstrated a draanatically raised dis
function risk. The interindividual reliahility variance is
moet probably not a continuum but a dictrotomized distribution
in a normal and an abnommal risk level. In ciengerous systems
we have to accept routines of discrimination in temms of
physical and mental fitness for the x’esponsibility, of trainin.
control, of periodic checks and of job circulation as an ex
pected procedure. These routines are with proven effecto raai
datory in civil aviation and should. be developed and applied
enerally where society îellfare is concerned.

The third reliability dimension is the intraindividual degra
dation of normal capacity with the logical degradation of
reliabi].ity. The cause is mainîy effeots of nontolerable
workload3. both acute and with latent longtime effects. In the
concept of iorkioad must ho involved both work—organizaton
and aspiration, In the instable, dangerous technical system
the human control component is exposed to an impact of mental
workioad everywhei’e recognized as stressfactors: complcxity
monotony, emotional provocations, freQuent and high psycho
physiological excitaion, a high precision, to be continously
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controlled effects cf sponsibilit, th p:iicai risk,
irrular rorkin hours ain offects, the dis ua.lificatsion
risk and much iorc. A fatal Laot in the present sitautiori is
that we have very littlo if any, kncwledçe of w]iic:h grade
of ±a.ovocation in tnese factors is Tolerable agaast tne
daim cf Roiiability we have on the individuaL

It je nacessary to define tTiorkioadlt in the wider e ocept
te mensure the offecte on the individual reliabiiity in
crossscieritific research as n hase for central limitations
of worki.ng hours especia].ly in irregular schemes, of ork
load intensity of’ pension age and. definitions of rest as a
work dutr.

Ne tho ds

In Swedon an emphasis has been laid on empii’ical, statisticai
models for exploration axid control cf accident risks. The
central accident EPE—register je under revision; unfortenatel
net to any dogree that can make it te an effective sat’ety
tool. In special branches, especiolly in civil aviation,
tatistical analysis based on function—reports from the pilcts
has suppliod vital information. A material je included in
project part II referred under “Plan” above.

It je obvions that even with sufficient statistica3. mna;eria
for empirical modele of function atid risk, measuring undr
experimental conditions are necessary to effect the practical
decision—makers. The project will use a psychophsiologieal
battery both in reality and sirnulated function for the speci
fication 0f energy mobilisation, consumption and rehabiïi
tation. The measurements will define a specification both of
workload and. of the individual concerned to supply a numericai
model as a base for central system modifications as in step
3 referred. under “Plan”.

Thebattery and method can (as already routine in Scandinavian
Civil Aviation) thon be used as a control instrument bath in
new systems and in work routines in the Societye necessary
interoet in the reliability of dangerous systems and producticn

The project report part 1 och 2 (ref “Plan”) are in print.
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Accident prevention prolects at the Laboratory of. Industriai

gpinic:5 ,Stockholm

The work made at the Laboratory of Industrial Ergonornics (AML)

bas a broad ergonomic planning and purpose where the final

product is airûed to be a new construction or a new organisation

of a work place or a work method. This product shah accomphish

C) a. series 0f human criteria concerning physcal as well as psycho—

logical well—being.

Among these criteria those concerning safety make an important

part and with the targets given above, accident prevention

becomes an integrated part in the complete construction process.

For natural reasons heavy and physiologically active work has

attracted the main attention of the Laboratory in the case of

accident prevention. The influence of climate is another impor

tant factor, where’the extreme clirnate of the warm parts of the

steel industry as well as the cold climate of the food industry

bas been an object of the efforts of the Laboratory. Within the

steel industry a considerable work bas been made in the casting

work, that is the part of the steel production which begins

with the molten steel until it bas solidified in the moulds.

The accident risk is here the risk of contusions and above ail

of burns, of which some unfortunately are fatal.

An analysis of the working process leads to the conclusion that

the possibihities to decrease the accidents by protective means

are very limited within the frame of the existing production

systems. There is a need of. a more fundamental change in the

production process.

In such a new construction process there arisè certain probiems

of a purely technical nature, which must be solved hefore the

construction process can prooeed. Essential for the work as a

whole is also the need to consider the interaction between man

and machine and inan and process but also the interaction between

he different mernbers ofa group or a work team.



The psycho-sociaJ. criteria are thus a corner—stone in the safety

consideratiors.

The works in this field have lead to completed projects,

sorue of which have started to corne into application. In this

work AML has played a central roler but a fruitful cooperation

bas taken place between AML and the industries concerned, whcre

both collective workers and technical personnel have made their

contributions. None of these parties has been dispensable.

Within the food industry; and in this case especially the meat

industry, climate is a big problem, for naturai reasons condi—

tioned by the opposition between bacteriological demands and

human cornfort requirernents. Accident risks include two main

problercis, viz. siipping risksand cutting risks, where prima

rily cutting risks might be supposed to bé correlated to 10w

temperature. These two aspects of accidents withing the industry

has beeri treated as essential questions in the total complex

of the working conditions in the branch.

The conclusion of the preliminary analyses has been the same

as for the bot industry, viz. the difficulty to achieve con—

siderable ameliorations without a profound irinovative approach.

Questions like working rate, work organization, learning, skill

etc. are of great importance, which makes psychological and

sociological criteria very important indeed, possibly even

more important than in the quoted xamples from the steel

industry. The works of AML in this branch have flot been pursued

during such a long time as within the steel industry and are

thus at an earlier stage.

Ulf Âberg



To
The French participants at the
“Accident at work”-meeting
in Stockholm, September 7-10, 1976.

Referring to our last letter, please find enclosed the
abstracts of the Swedish representatives for the French
Swedish Symposium on occupational accidents research in
Stockholm.

With the best regards.

Adreis

Wennor-Gren Center

Sveavàgen 166, ê* 1/ L.
113 46 Stockholm

Telefon —

or-00- O \D lS0
08 - 30 06 40

08 - 30 06 50

T.l.gramadr.ss

Workh.althfund

ARBETARSKYDDSFONDEN
Swedish Work Environment Fund

B0/MBN 1976-08-30
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31 Août 1976

I

Monsieur le Professeur Gardeil

Psychological Laboratories

University of Stockholm
Box 6706
S-113 85 STOCKHOLM

(Suède)

Cher Bertil,

Je suis )eureux que vous puissiez me recevoir
à Stockholm la semaine prochaine, et puisque vous me laissez
la liberté du choix, je vous propose le lundi 6 au matin, à
10 heures dans votre laboratoire.

J’arriverai dès dimanche 5 Septembre à Stockholm,
où je passerai la soirée avec mon ancien élève Nus Petersson.

Mon hôtel est l’Hôtel Morington, Nybrogatan 52, à
Stockholm.

En ce qui concerne mon rapport sur le travail posté,
il ne comporte rien d’original, mais tend à décrire l’état de
la question et à formuler des propositions correspondant à
la société française actuelle. Malgré cela, je serai très
heureux de discuter avec vous—même et le Docteur Bolinder.

Je crois que la seule période quil me reste est
le diner du lundi 6.

1(euillez agréer l’expression de mes sentiments
cordiaux.

A. Wisner

I
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PSYCHO L 0G I CAL
LA BORATOR I ES

IJNIVERSITY 0F STOCKHOLM

Box 6706

S-113 85 Stockholm, Sweden

Stockholm, August 19, 1976

Professor Alain Wisner
Conservatoire National des Arts et Métiers
Dpartement des Sciences de l’Homme au Travail
41, Rue Gay—Lussac
75005 PARIS
Frankrike

Dear Alain,

Since my previous note there has been some newspaper articles
and comments to your report on shift work. As you may know the
Swedish Work Environment Fund sponsors a number of research
projects in this field. I am responsible for one of them, dealing
with social and psychological aspects of irregular working hours.
There is an interest in my group to hear your views and exchange
experiences in this matter and also I have been asked to try to set
up a meeting between you and myseif and Dr Erik Bolinder of the
Swedish LO. Maybe that latter meeting could be in the form of a
dinner one evening. I have given Bolinder the dates I gave you in
my letter. I hope that it will be possible to make these suggested
arrangements.

Best regards,

yours sincerely,

Bertil Gardell

cc Dr Erik Bolinder, LO

ç,

BG/GB
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PSYCHOLOGICAL

LABORATORI ES

UNIVERSITY 0F STOCKHOLM

Box 6706

S-11385 Stockholm, Swedert

Monsieur le Professeur iUfred Wisner

Conservatoire National Des rt Et tiers

Deuartecîent des Sciences de 1Ioue au Travail

Physiologie d Travail - Ergononiie

41 Pue Gay— Lussac

75005 Paris

Dear friend,

I certainly enjoyed our brief encounter in ïaris and only regret we

did net have time for a more substantial conversation. I will therefore

look forward very much to meeting you in Stockholrc and hone tat we

can find a suitable time. I will be free on Se*tember 6 in the mornind

on September 7 in the afternoon and on Seatember 8 in the elorning. The

rest cf the week I will be out of town. I suggest that you write

your reference te me and ohoose a time no that I may have the honou r

and privelege to oither take you o lunch or dinner. I hope that we

can meet in my office and if pou are interested to meet nith soue

other people ‘at our department, please let me know. For pour information

I will send sorce short articles under separate cover.

Looking for’::ard to seeing you!

Yours sincerely

Bertil Gardell
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HÔGSKO[AN I LUL.EA
‘ UNIVERSITY 0F LULEÀSWEDEN 76-08-26

Professor Alain Wisner
Conservatoire National des Arts et Méiers
41 Rue Gay-Lussac
75005 Paris

FRANCE

Dear Professor Wisner,

Excuse my tardiness in replying your letter which actually

is due ta the fact that I just arrived back ta Lule, after

a spendid trip on the continent. We would be very proud to

recieve you and Mr Jankovsky on the of September. I hope

it can stili be done. We will pay you the trip between

Stockholm to LuleA. There are flights leaving Stockholm early

Wednesdaymorning and you could return the same day. Should

you prefer to arrive late Tuesday night, hoteirooms can

easily be reserved. A modest fee will be payed in accordance

with our regulations (approx. 240 kr per lecturing hour).

I wonder if you could possible give a lecture for our students

(approx. 25) on shiftwork (Circadian rythms) as applied to

factory work. I understand you have been doing research in

this area. Later the same day we woulci appreciate to discuss

about developmental trends in ErgoMomics. Ah 0f this can

of course be quite informal as we agreed.

Could you send me a small note indicating when you would

like to arrive, and we will send you the fhight tickets

ta your address in Stockholm.

My best regards ta Mr Jankovsky

Yo rs sincerely

Martin Helander Ph.D
Dept. of Ergonomics
Lule University of Technology
S-951 87 LULEA
SWEDEN

Postadress Postaddress Telefon Telex Postgiro
951 87 LULEA S-951 87 LULEA 0920-980 00 80447 LuHS 76 08 15-1



SECRTARIAT D’ÉTAT AUX UNIVERSITS

CONSERVATOIRE NATIONAL DES ARTS ET METIERS
Département des Sciences de l’Homme au Travail
PHYSIOLOGIE DU TRAVAIL — ERGONOMIE

Paris, le
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Monsieur,

21 Bis rue Lapérouse
75016 PARIS

Je vous prie de trouver ci-joint le curriculum
vitae nécessaire pour la préparation du colloque franco
suédois sur la prLvention des accidents du travail aui
aura lieu à Stockholm du 7 au 10 Septembre 1976.

C’est Madame Miquel aui m’a invité à vous
adresser les documents.

Veuillez agréer, Monsieur, l’expression de ma
parfaite considération.

A. Wisner

28 Juin 1976

r’onsieur Maisonnier
Service des Affaire Scientifiques
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1er Juin 1976

Monsieur le Professeur J.F. Miquel

D.G.R.S.T.
Copie : Mr Jérome

35 rue St—Dominique
F. Jankovsky

75700 PARIS

Mon cher collègue,

Je vous remercie de m’inviter au colloque franco-
suédois qui aura lieu à Stockholm du 7 au 10 Septembre 1976.
J’ai l’intention d’y participer étant donné le prix que
j’ajoute à la sécurité du travail d’une part, et A la poursuite
des relations importantes que notre laboratoire entretient avec
les chercheurs suédois d’autre part.

Comme vous le savez, j’ai été quelque peu déçu de
la composition de la délégation. J’avais en effet espéré que
Monsieur Jankovsky en ferait partie.

Monsieur Jankovsky est un boursier DGRST; il a
longuement travaillé dans l’industrie et, en particulier, il
a enseigné la sécurité et l’ergonomie pendant deux ans à
l’U.I.M.M. Il est l’auteur d’un travail personnel sur les
risques encourus par les travailleurs aux puits de forage de
pétrole du fait de l’impossibilité des communications verbales
(contrat CFP). Il devait faire un exposé sur les communications
verbales et non verbales dans les chantiers du b&timent et les
grands ateliers bruyants.

Monsieur Jankovsky ira d’ailleurs en Suède d’ici
la fin de l’année, car il est invité par le Professeur Martin
Lelander à donner une semaine d’enseignement au Département
d’Ergonomie de l’université de Lulea.

Toutefois, je saisis les difficultés que vous avez
pu rencontrer pour composer notre délégation et accepte de
représenter seul ce que mes collaborateurs et moi—même avons
pu réaliser comme recherchdans le domaine de la sécurité.
Il me semble, dans ces conditions, que le titre de mon exposé
ne devrait pas être limitatif comme le premier que j’ai donné,
mais plus large :

“Quelques tendances de recherche en matière de
sécurité du travail”.

e •
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Je pourrai alors exposer les travaux de bioraéca
nique des chocs que j’ai réalisés chez Renault et qui se sont
développés avec ma participation au laboratoire des Chocs de
l’ONSER et au laboratoire de Physiologie et d’Ergonomie de
l’Ii4RS.

Il me sera possible également de traiter des travaux
relatifs à la vigilance qui ont commencé à la RNUR et se sont
développés au CNAM, ainsi que des recherches sur les communi
cations verbales et non verbales dont j’ai parlé plus haut.

Enfin, il me sera possible d’évoquer les effets sur
la sécurité du conflit oculo—vestibulaire.

Ces travaux ne sont d’ailleurs pas totalement
ignorés des Suédois, puisque j’ai créé avec le Professeur
Aidman de Goteborg l’IRCOBI (International Research Comxnittee
On Biokinetics of Impacts), avec le Professeur Aberg le groupe
PROMSTRA (Promotion de l’ergonomie dans l’ingéniérie pour
améliorer les conditions de travail et la sécurité), et qu’une
heureuse collaboration s’est établie avec le Laboratoire de
Physiologie de l’institut du Travail que dirige le Professeur
Lundgren dans le domaine des vil.rations.

Veuillez agréer, mon cher collègue, l’expression
de mes sentiments dévoués.

r

A. ‘øisner



MINISTERE DE L1NDUSTPIE
O(74 1 25MAI1976

ET DE LA RECHERCHE Paris, le

DELEGATION GENERALE
35, rue Saint-Dominique - 75700

A LA RECHERCHE SCIENTIFIQUE
Téléphone: 551 74 30

ET TECHNIQUE
551 89 10
555 52 78

—-.x TELEX : DGRST 204 643 F
Mission Scientifique

N° MS/45/MQ
à rappeler

OBJET :Colloque Franco—suédois sur les
accidents du travail

Monsieur le Professeur,

Sous l’égide de l’Association Franco—Suédoise pour la Recherche
(A.F.s.R.), la Délégation Générale à la Recherche Scientifique et
Technique organise, conjointement avec l’Arbetarskyddsfonden (A.S.P.
Fonds pour l’environnement du travail), un colloque sur les accidents
du travail, qui doit se tenir à Stockholm du 7 au 10 Septembre 1976,

J’ai le plaisir de vous inviter à faire partie de la délégation
française qui, comme la délégation suédoise, comprendra une dizaine de
chercheurs concernés par les accidents du travail.

En principe, les journées des 7 et 8 septembre seront consacrées
à des visites d’entreprises ou de laboratoires, tandis que les 5éances
de travail auront lieu les 9 et 10 septembre. Ces dernières se déroule
ront sous forme d’exposés d’environ 20 minutes, qui pourraient tre
suivis de discussions de mine durée.

Si, comme je le souhaite, il vous est possible de participer
à ce lloque, je vous serais reconnaissant de bien vouloir faire con—
naitre, dès que possible, à M. JR0I qui, à la D.G.R.S.T., se chargera
de la coordination des préparatifs concernant la délégation française,
le titre de la communication que vous envisageriez de présenter.

D’autre part, il serait nécessaire que vous puissiez envoyer
un résu.m é de communication (ne dépassant pas 2 pages dactylographiées)
à M. JEPL0i avant le 50 Juin 1976.

.1.



2.

Ionsieur le
C • N • .. II.
41, rue Gay Lussac

75005 PARIS

La langue normalement utilisée dans toutes les activités du
colloque sera l’anglais ; cependant, pour les résumés, il serait sou
haitable que vous puissiez envoyer un exemplaire en anglais et un en
français.

Je vous prie de croire, Ionsieur le Professeur, à l’assurance
de mes sentiments les plus iistingués

0,0. Division des Affaires Internationales
D. G. R • S. T.

— •‘-l 7Tt’TT
J .. • r1i

Conseiller Scientificue

Professeur WISNER
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17 Mai 1976

Monsieur Jérome

D.G.R.S.T.

35 rue St-Dominique

PARIS 7ème

Cher Monsieur,

Je vous remercie d’avoir complété les informations
que j’avais sur la réunion franco-suédoise que vous organisez
à Stockholm en Septembre prochain.

Si je suis amené à m’y rendre, le thème de mon
exposé pourrait étre le suivant

“L’examen des moyens individuels de protection
rendus après usage : une méthode objective d’évaluation de
la sécurité”.

Veuillez agréer, cher Monsieur, l’expression de mes
sentiments dévoués.

A. Wisner
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17 Mai 1976

Madame Miquel

Copie Mr Jérorne D.G.R.S.T.

35 rue St-Dominique

PARIS 7ème

Chère Madame,

Je vous remercie de m’avoir adressé la traduction
du projet suéciois relatif aux accidents du travail. Je trouve
ce programme intéressant et regrette que la recherche en
matière de sécurité du travail soit aussi peu organisée en
France, et si peu en rapport avec les grands centres de
recherche universitaires ou autres.

Veuillez agréer, chère Madame, l’expression de mes
sentiments dévoués.

A. Wisner
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Crédits accordés pendant 1975 et jusqu’au 9.3 1976dans le cadre

ACCIDENTS DE TRAVAIL.

DESTINATAIRE TITRE DU PROJET CREDIT

75/10 Ecole des Eaux Diminuer les accidents de 25.000
et Forts, travail. Il s’agit d’une
Garpenberg. analyse globale dans une

branche spécifique.

75/75 Ecole des Eaux Dévéloppement de méthodes 230.000
et Forêts, d’analyse pour détecter
Garpenberg. des perturbations dans le

système: homme — machine

75/103 Syndicat Suédois Etudes des normes pour les 60.000
de la Mécanique. portails et les portes

industrielles.

5/114 Ecole Supérieure Les explosions en phases 45.6
de .Lule. succesives et la douleur.

?5/129 Inspectioni des La solidité du verre contre 29.000
Explosifs, les ondes de chcc ,causées

par des explosions ou des
détonations.

757131 S1ab—Scania, Programme de profylaxie des 78.200
dèrtlje. blessures de l’oeil.

75/173 Ecole T-echnique Travail dangereux en général. 28.400
Div. d’Arontique Schéma sur les fonctions de

l’homme: charge mentale et
.

risques. Crédits pour un
projet.

75/176 L’Université d’ Ana lyses des demandes d’ 15.9
Umeâ, Institut inscription d’accidents pro—
d.’Hygiène. fessionels qui n’ont pas été

retenus comme tels.

75/188 Santé ublique Accidents dais le milieu du 59.c5Ô
Régionale, Sk5vde. travail — dévéloppement d’

instruments pour la protec
tion dans le travail.

75/190 Ecole des aux Augmenter la sécurité dans 800.000
et Forets. l’exploitation forstière.
Groupe de Travail. Un programme d’action pour

une branche spécifique.

Crédits renouve lés, accordés pendant 1975.

72/22 Inspection des Mesures préventives contre 110.166
Explosifs. les accidents en travaillant

avec des explosifs.

.

-

93.974/1U I’Université de Blessures des mains sur—
G5teborg. venues au travail.
Institut d’Anatomie Facteurs de risques, ex—

trieurs et individuels.
Zones e risque, espace,

-
‘.



31 Août 1976

Cher Petersson,

Monsieur Nus Petersson
c/o Furu

Ostervgen 18A

171 39 GOLA

J’ai reçu votre lettre avec un peu de tristesse,
car je vois que vous êtes dans une pÉriode difficile.
On sait que le bien peut sortir du mal, mais cette transfor
mation est difficile.

Je suis cependant heureux do vous revoir à
Stockholm où j’arriverai le dimanche 5 Septembre à 12 h 35
par le vol A.F. 790.

Nous pourrions peut—être dlner ensemble ce
jour—là, si vous êtes à Stockholm. Je risc:ue en effet de ne
pas être disponible de façon prolongêe le reste de la semaine.

Stockholm.

mon amitié.

J’arriverai à l’Hôtel Morington, Nbrogatan 52 —

Recevez, cher Petersson, l’assurance de toute

A. Wisner
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Stockholm le 25 Aout 1976

Cher Monsieur,

Je vous remercie de votre lettre du 29 Juiellet et je regret que je n’ai

pas repondu plus vite. J’ai quitta mon travail il y a un mois et ,donc n’ai

pas recu votre lettre. i outre je viens de separer de ma fiarice et les

derniers jours j’ai demenager et la vie a éte un peu sens dessus dessous

mais commence de se stabiliser.

Comme j’ai quitté mon travail je ne serais pas en prinekpe au laboratoire

le 7 septembre mais comme je ne fail rien pour le moment je peux sans

probleme y aller et montrer le laboratoire pour Jankovsky et aussi arranger

quelques rendevous avec des gens que vous n’avez pas eu la possibilité de

vir lautre fois.

Je serais aussi tres héureux de vous voir et surtout comme j’ai une ide

d’aller en Amerique latin C ou Central ) et peut etre vous connaissez quel

ques laboratoire auquel je peux m’adresser.

Si vous ou Jankovsky voulez que je fasse des preparation en avance pour

faciliter votre sejour je les ferais avec plaisir et sans problemes.

Si possible je vais essayer d’aller vous ecouter. Je suis tres interesse

de votre recherche dont j ‘ai lu souvent dans les journeaux suedois le
dernier mois.

Veuillez agréer, cher Monsieur, mes salutations les meilleurs.

\

Nus F Petersson

adresse: c/o Furu.

bstervgen 18a
171 39 SOINA

Tel 82 61 71
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26 Mars 1976

Monsieur le Professeur Miquel

Cher Monsieur,

Je suis persuadé que les échanges que vous prévoyez
avec nos collègues suédois dans le domaine de la sécurité du
travail vont permettre une relance de la recherche dans un
domaine très gravement négligé actuellement.

Je vous propose les noms suivants

— Professeur Leplat et Monsieur Cuny C.R. CNRS, pour présenter
les conceptions françaises dans le domaine des relations entre
sécurité et organisation de l’entreprise, et dans celui du
réseau formel et informel des communications.

- Monsieur N. Sée, boursier DGRST dans le domaine des condi—
tions de travail en agriculture (détaché au laboratoire), pour
exprimer l’importance des accidents dans l’agriculture fran
çaise et présenter une ou deux études localisées qu’il a
réalisées.

— Monsieur Y. Chich, Directeur du laboratoire de psychologie
de la conduite de l’ONSER, ancien chercheur du groupe Ergonomie
des Charbonnages de Franco, dirige depuis plusieurs années le
plus grand laboratoire européen de psychologie en rapport avec
la sécurité routière. Monsieur Chich pourrait donner une vue
générale des conceptions de son laboratoire en matière de sécu
rité, en particulier dans le domaine des transports routiers
qui posent clairement des problèmes de sécurité du travail.

- Monsieur Quinot, Directeur scientifique de l’INRS, ancien
épidémiologiste des Charbonnages de Franco dans le domaine de
la silicose, dirige l’ensemble des laboratoires de l’INRS.
Monsieur Quinot pourrait exprimer la politique généra)ede cet
organisme.

— Un autre membre de l’INRS pourrait éventuellement l’accom—
agner pour évoquer les problèmes du contrôle des machines
du point de vue de la sécurité.

D.G.R.S.T.

35 rue St-Domïnique

75007 PARIS

. . / . . .
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- Monsieur F. Jankovsky, boursier DGRST RESACT (détaché au
laboratoire) qui a travaillé à Air-France, dans l’industrie
du pétrole et à l’UIMM, pourrait évoquer les problèmes posés
par les communications entre les travailleurs dans les con
ditions défavorables d’espace et de bruit (chantiers,
grandes halles) en ce qui concerne les communications ver
bales et non verbales.

- Si je suis invité et que les dates retenues sont compatibles
avec mon calendrier, je pourrais évoquer une méthode d’étude
de l’origine des accidents que j’ai appelée anatomo—
pathologique. Il s’agit de l’examen des pièces, en particulier
des moyens individuels de protection, restituées au magasin
après usage ou portées par le travailleur au moment de
l’accident.

J’ai pensé également aux personnes suivantes :

— Monsieur Bisseret, responsable de l’unité de recherche sur
les contr8leurs de la navigation aéienne (Secrétariat
Général à l’aviation civile) et le Professeur Sperandio
qui s’est également intéressé à cette question,

— Le Professeur Cazainian, ancien responsable du service
Ergonomie des Charbonnages de France, pourrait évoquer les
relations entre la sécurité et le travail par équipes alter
nantes,

— Monsieur Martin (de l’I.R.E.P. à Grenoble), qui a travaillé
certains aspects économiques de la sécurité du travail.

Cette liste n’est pas limitative. Je suis même
persuadé d’avoir oublié des personnalités importantes. Je ne

manquerai pas de vous écrire à nouveau si d’autres noms me
viennent à l’esprit.

Veuillez agréer, cher Monsieur, l’expression de
mes sentiments dévoués.

A. Wisner



&

26 Mars 1976

Madame Miquel

5 rue Henri Thirard

94240 L’HAY LES ROSES

I

Chère Madame,

Je vous remercie vivement de m’avoir porté vous-

même le texte de Monsieur Hjalmers que vous avez traduit.

Ce qui est dit sur notre laboratoire est très

bienveillant. Certains détails ne sont pas exacts mais,

comme ces erreurs sont en notre faveur, pourquoi les

corriger ?

Veuillez agréer, chère Madame, l’expression de

mes sentiments dévoués.

A. Wisner

‘ç..



CHRISTINA MIQUEL

a1d ,9&Le-4.

, RUE HENRI THIRARD 94240 L’HAY-LES-ROSES



RA2PORT SUR LE VOYGE D’ ETUDE EN FRANCE
LE 10 — 16 DECEBRE 1975

FOLE HJ LERS

publié par IVA. le 30 jan. 1976



I. Politique de recherche.

— DG3I’: M Sevin, M Bruneau, M Douillet et M iquel.

— Ç.NïR: M ognon.

II. Le milieu du travail.

— DGRST: M 2’iquel

— CNM1: M Jisner

— Regie Renault: M Thomas et M I4cas

III. Recherche sur les matériaux.

— CNRS: M Winter

— Ecole Nationale Supérieure des ines à Paris;

M Laffite et M Turoin.

IV. Océanographie.

— cor’JEX: M Herbaux, M Wide, M Ory, M Bousquet et

M Firronti.

V. Planification.

— DTR: M Durand

— SESM



RSUME. wPoints essentiels des experiences acquises oendant le

voyage en France.

A. Politique de recherche.

Importance de la recherche fondamentale et l’ambiance qui

règne autour: pas d’études orofondes, mais un travail

intensif de groupe.

— L’idée d’exploiter la reche-che et le developpement

dans l’économie française.

— Les oranisations spécifiques dans le cadre du ianistre

de l’Industrie et de la Recherche, lesquelles ensemble

couvrent les possibilités de oromouvoir différents pro

jets. Par exemple: DGRST et NVA.R.

B. Le milieu du travail.

I. Un intrt croissant en France pour tous les problèmes

du milieu du travail. La réunion prévue entre la France

et la Suède a des grandes chances de réussir. Les questions

de formation doivent tre discutées à cette occasion ou

à une date ultérieure, car les deux pays semblent tre

au mme niveau dans ce domaine.

2. L’ictivité très importante de Renault dans le milieu

du travail. C’est à souhaiter que les responsables de

cette activité viennent une fois en Suède.

C. Recherche sur les matriaux.

1. L’ accent mis sur les matériaux, considerés comme une

conception d’ensemble, était oarticulièrement intéressant.

Une recherche identique doit commencer en uède.

2. La recherche sur les oo1ymres en France. Il semble que

sur le plan de la recherche les deux pays se ressemblent

et que chez nous aussi nous devrions miser davantage sur

les polymres, que ce qui a été fais jusqu’à présent.



3. L’accent sur la collaboration entre diff;rents projets.

de recherche. Il semble qu’ici, la rance a bien mieux

réussit que la Suède.

D. Océanoraphie.

1. CNEO semble avoir obtenu de bons résultats.

2. La raison oour laquelle la France a si bien réussit

dans ce domaine doit tre étudié de olus près. La raison

ne tient pas seulement au fait que La France a acheté des

zones de r:.cherche de oétrole â l’étranger.

3. Il faut suivre à l’aveir l’activité d3 la COHEX.

E. La Planification en France.

doit pouvoir donner des idées pour des études

équivalentes en Su’de.



CNAM

le fl décembre 1E75

M Wisner, Professeur et Directeur des laboratoires.

ONAM peut être comparé à une “Grande Ecole” sur les

Conditions du travail. L’enseignement vient en premier

lieu, mais il y a également des recherches. L’enseignement

se fait à travers une centaine de centres dont CNM est

responsable. Environ 25.000 étudiants particinent aux

cours de durées différentes. Les cours les plus longs

peuvent s’étendre sur plusieurs années. La recherche se

poursuit dans divers laboratoires. Un de ces laboratoires

se trouve à Paris.

L’ enseignement.

L’enseignement s’adresse aux ingenieurs et aux ingenieurs

des Grandes Ecoles. Comme en Suède,le but est d’intégrer

les conditions de travail dans l’enseignement téchnique

étant donné que la plupart de ces ingenieurs vont occuper

par la suite des ostes importantes dans l’industrie.

Comme les professeurs sont dans toute la France, ils peuvent

prendre des initiatives pour créer une nouvelle forme de

pensée dans le domaine des conditions du travail.

On parle beaucoup du “Movement Volvo” en France. Ceci a

commencé il y a environ 10 ans et il s’agit maintenant

de transmettre ces idées aux jeunes étudiants. On essaie

également d’obtenir une collaboration entre techniciens

et psycologues.

Il est aussi important d’augmenter les connaissances des

medecins sur les problèmes concernant les conditions du

travail. Comme en Suède on discute des possibilités pour



que les medeoins puissent être impartiaux lorsqu’ils sont
attachés à une entreprise. Pour que les medecins puissent
comprendre les oroblèmes spécifiques des medecins d’entre
prise il faut que tous les futurs medecins étudient le
milieu du travail.

Une tiche importante pour le Laboratoire est de choisir
les professeurs qui vont tre responsables de l’enseigne
ment. Dans certains cas il suffit de ccntrler leurs
connaissances, dans d’autres cas on leurs demande de
suivre des cours organisés par CNAM.

Le Laboratoire est aussi resnonsable pour la définition
des cours fondamentaux dans la centaine de centres où
l’on excerce l’enseignement. Le Laboratoire a aussi
régulièrement des cours sur plusieurs sujets. Wisner,
lui—même est resoonsable d’une cinquantaine d’étudiants
chaque année.

La question, si la position des étudiants vis—à—vis leurs
études a changé depuis 1968 a été discuté. M ‘.•asner pense
que oui,contrairement aux representants de l’Ecole des
:lines. Il donne comme exemple certains étudiants travaillant
dans son laboratoire qui avaient changé d’une école
classique pour une école spécialisée sur les conditions
du travail.

La recherche dans les laboratoires de CN.M.

15 à 20 personnes particioent aux recherches du Laboratoire.
n plus de l’enseignement et de la recherche, l’Institut
mène également une activité d’information pour augmenter
la comorehension dans la société pour les oroblmes du
milieu du travail. De ces 15 à 20 chercheurs, environ 10
sont engagés à ricin temps â l’école et environ sur
contract de DGéT.



La recherche s’oriente vers les asoects socio1oiques
de l’homme au travail. On étudie par exernole le problème de
mener de très grandes groupes de personnes ainsi qe les
problèmes ergonomiques.

L’activité princioale de l’Institut est l’tude sur la
relation entre “les movements de l’homme et l’espace à
sa disposition.” Ceci est à moitié psycologie oractique
et à moitié psycoloie th:orique.

Un autre projet, mené en collaboration avec des chercheurs
des Etats Unis et de l’Union Soviétique, est de créer des
systèmes de communications adaptés à l’home au travail.
Un nouveau système doit être utilisé nendant environ 40 ans.
C’est nour cela qu’il faut bien réflechir comment le
construire afin d’être aussi bien adapté aux besoins de
l’homme que possible.

Un autre problème est “l’homme et la machine”. Dans les
études on tient compte du fait que le groupe de personnes
en contact avec les machines est beaucoup plus grand
maintenant que les grouoes sur lesquels les études ont
été faites autrefois.

Un sujet très important pour le Laboratoire est le developpe—
ment de méthodes ergonomiques appliqués à un groupe plus
étendu que les travailleurs. On discute comment on va
pouvoir exploiter les connaissances acquises sur le milieu
du travail dans l’industrie pour des études en dehors de
l’industrie.Le nombre de calculateurs a augmenté con
sidérablement et on oriente certaines des études vers ce
domaine.

Plusieurs de ces études ont de l’intérêt pour la Suède.
M Jisner a collaboré, entre autres, avec Professeur Nils
Lundgren du Deoartement de la edecine du Travail dans le
cadre de “Àrbetarskyddsstyrelsen”. Nus Pettersson qui a
participé à cette collaboration a fait une étude intéressante
dans le cadre du Laboratoire. Professeur Ulf berg a
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intrt our une collaboration accrue avec plusieurs

nays, entre autre avec la $uede. 5 â 6 chercheurs
étrangers participent actuellement aux recherches.

M Jisner est intéressé nour com:encer une recherche sur
“comment crer le milieu du travail dans le tiers monde”.
Maintes chercheurs de ces pays ont exrrirné un d’sir de
mettre en route une recherche pour pouvoir permettre
d’viter les erreurs commises dans les pays industriels.

Une discussion a été menée sur les possibilités de coaencer

des projets pluidiscip1inaires. M Wisner pense que pour
oouvoir faire cela, il faut avoir un but très précis de
cette activité et avoir un responsable de projet.
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Crédits accordés pendant 1975 et jusqu’au 9.3 1976 dans le cadre

ACCIDENTS DE TRkVAIL.

DESTINATAIRE TITRE Dli VROJET CREDIT

75/10 Ecole des Eaux Diminuer’ les accidents de 25.000
et Forts, travail. Il s’agit d’une
Grpenberg. analyse globale dans une

branche spécifique.

75/75 Ecole des Eaux Dévéloppement de méthodes 230.000
et Forêts, d’analyse pour détecter
Garpenberg. des perturbations dans le

système: homme — machine

75/103 Syndicat Suédois Etudes des normes pour les 60.000
de la Mécanique, portails et les portes

industrielles -

5/114 Ecole Supérieure Les explosions en phases 45.660
de Lu1e. succesives et la douleur.

75/129 Inspection des La solidité du verre contre 29.000
Explosifs, les ondes de chcc ,causées

par des explosions ou des
. détonations.

75/131 S3ab—Scania, Programme de profylaxie des 78.200
5dertlje. blessures de l’oeil.

75/173 Ecole Technique Travail dangereux en général. 28.400
Div. d’Aronciutique Schéma sur les fonctions de

l’homme: charge mentale et
. risques. Crédits pour un

projet.

75fr176 L’Université d’ Ana lyses des demandes d’ 15.950
Umea, Institut inscription d’accidents pro—
d’Hygiène. fessionels qui n’ont pas été

retenus comme tels.

75/188 Santé Publique Accidents dars le milieu du 59.000
Régionale, Skvde. travail — dévéloppement d’

instruments pour la protec
tion dans le travail.

75/190 Ecole des aux Augmenter la sécurité dans 800.000
et Forets. l’exploitation forstière.
OEroupe de Travail. Un programme d’action pour

. une branche spécifique.

Crédits renouve: lés, accordé pendant 1975.

72/22 Inspection des Mesures préventives contre ¶10.166
Explosifs, les accidents en travaillant

avec des explosifs.

194W/105 L’Université de Blessures des mains sur—
G5teborg. venues au travail.
Institut d’Anatomie Facteurs de risques, ex—

trieurs et individuels.
Zones de risque, espace,
temps ,âge ,éducation etc.
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Urban Kjelin ABSTRACT
Civil Engineer
National Defence Research Institute

ACCIDENT PREVENTION IN THE EXPLOSIVES INDUSTRY

As a phase in the research on accident prevention in the Swedish
Explosives Industry, an j nterdi sci pli nary work-envi ronment project
has been going on since 1973 on the initiative of the Swedish
Inspectorate of Explosives. The research is beeing carried ont
by the National Defence Research Institute in cooperation with
the National Board of Occupational Safety and Health.

The first year of the project has included a general study of
risks at work and of the safety organization in the explosives
industry. During this first year a general inventory of the
explosives industry was carried out. The inventory was followed
by studies of the work environment and attitudes of 600 workers and
supervisors at nine factories.

The results from the general inventory show that the mortality
rate of explosives workers is high, in spite of the technical
and organizational safety measures that have been made. Further
more, the results from the attitude study indicate that in
several cases there are problems as regards information and
communication concerning safety. In this study a widespread
instrumental attitude to their work has also been found among
the workers, indicating 10w morale and low job satisfaction. A
possible interpretation of the results from the attitude study
and the study of the work en”ironment is that there is a conflict
between the way in which the production and safety systems are
organized today and the workers ego—needs,such as needs for
independence and responsibility.

The results from the first part of the project constitute the
background for the further research, where means to activate
the employees in the safety work and to develop the cooperation
between management, experts and employees on safety problems

Q are applied and evaluated. This research is planned to be
completed during 1976 and includes problem identification (by
means of disturbance—reporting, interviews and direct observa
tions of the production), and the development and implementation
of safety measures at places of work at three factories. These
factories represent different sizes and different production
areas. The researchers cooperate at each factory with a joint
consultation group with representatives from the workers, the
supervisors and the management. Examples of problem areas that
have been treated in the groups are technical safety measures
in the production, the development and introduction of new
equipment in the production (including the elaboration of check—
lists), and the safety education of newly employed as well as
experi enced workers.



ABSTRACT

RISKIDENTIFICATION RISK—CONSCIOUSSSS AND WORK ORGANIZATION —

THREE CONCEPTS IN JOB SAFETY

Elisabeth Lagerl5f

National Board. of Occupational Safety and. Health,Stockholm

It is a well—accepted fact that most accidents in industrial

systems are caused by people. In the modem research5 î. e. the

systems approach, the hurnan errors are analyzed in terms of the

man— machine — system.What is more seldom considered is that the

huinan being — besides his role in the system — is also a victim

of the system, i.e. that factors intem control the huan be—

haviour in a way which inay initiate risk— taking.Therefore4n

order to increase job safety it is not enoi.gh only to try to iden—

tify the risks in the system and to motivate the people to work

safely,but also to try to analyze the control actions in the

system which may lead to risk—taking.This will lead to a better

understanding of the human element in systems safety sa that

appropriate actions can be taken.

Up to date the corrective actions made by the safety organization

have mainly been of a technical nature or through motivating the

worker, i.e. education and information.However,this does not seem

to have solved the problem of accident reduction.Our assumption

in our theoretical frame of reference is that this is due to a

lack of consensus between the employer and the employee regamding

safety work.Now the considerations of safety will be rigidly

controlled by the dictates of production,i.e. no interest is taken

in changing the control factors if they do not increase production.

As long as the employee has no personal control ovem and influence

on his on job the prerequisites for consensus will aiways be lack—

ing.Therefore, inorder to improve job safety,the safety work must

be omganized so as to involve employees in shaping the environment

in which they work.

A project in forestry will be presented ,where a method has been

developed for risk identification,for improving the employees’

risk—consciousness and for changing control factors in the system,

i.e. work organization,pay system ,in order to improve job safety.



This has been done by a near- accident reporting method,in which

the employees have been engaged. in the reporting as well as in

making decisions about the corrective actions to be taken as a

resuit of the reports.

2
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LOGGING RESEARCH FOUNDAT1ON (FORSINiNGSST.IFT1LSEN SKOGSARI3ETEN)
— APPLIED RESEARCII AND DEVELOPMENT FOR FORESTRY

Background

Skogsarbeten is a research organisation established to carry out

applied research and development for Swedish forestry. Almost ail forest

enterprises, the Swedish Forest Service and the Forest Owners Associations

are interested parties.

Q.
Since 1964 research work bas been carried out in this form but similar

structures have been used for about 40 years. At present Skogsarbeten has

70 employees and a total turnover of more than 10 million Swedish Crowns.

I 0f this amount approximateiy 60 % are contributions from various forest

enterprises and about 40 % is financed by the Government. Financal con—

tributions are also forthcorning from public and private funds, for instance

the Work Environrnent Fund.

One of the reasons for estahlishirg Skogsarbeten was the fact that Swedish

forest enterprises found it more advantageous to co—operate than to compete

in the fieid of research and deveiopment. 0f course this does flot mean that

they do flot compete otherwise — whcn it cornes to wood supply we have for

instance a keen competition.

Obj ectives

The objectives are

— to contribute o the developnent of machines and methods for silviculture,

logging and transportation

— to contribute to increased safety, health and job satisfaction and to the

adaptation of working techniques and methods to the varying conditions and

limitations of man

— to provide a basis for recruitment of specialist personnel by the interested

parties.

Me ans

For fulfilling our activities we have certain means, for instance a close

co—operation with our interested parties in chosing projects as well as in

solving problems. Ta secure special information and to tuaintain and in—

crease the mutual knowiedge we have seven advisory groups, consisting of

about 15 specialists each from the interested parties. They follow our work

r’h fç’ld
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The main part of our tests are carried out at forest enterprises
(iûterested parties) with assistance cf their people.

We a.so co—operate with manufacturers of forest machines and other
equipment. We study the machines at an early stage and try to give our
opinion cf the design, for instance out of an ergonomic point of view.
In sonie cases we assit when the forest enterprises want to formulate
corninon requirements on forest machines, for instance safety requirements,
which then serve as a pressure on the manufacturers.

We also have an effective distribution cf resuits comprising courses,

conferences, varions publications, instruction films and manuals. Usually
a research project is flot finished with just a rescarch report but with
actions to change conditions at the forest enterprises.

A project on safety

The project cf immediate interest in this connection is called “Increased

safety in forestry an action program for a branch cf industry’t. The aim
cf this proect is to reduce the number of accidents and the severeness

cf the accidents within forestry during a four year period. This project
is financed by the Work Environment Fund.

In this ccnnection I ain most interested in discussing one important question:

How should a program be built up within a forest enterprise in order to

systematically increase safety2



ABSTRACT

SAFTY IN FORESTRY REI1UERATIVE SYSTEM AND RISKTAKING

Carin Sundstrm—Frisk -

National Board of Occupationai Safety and Health, Stockholm

In Sweden both the nuinber and the severity rate of accidents in

forestry are very high. The motor—manual working operations are

responsible for 75 % of the accidents.

It is known from reports and statistics up to 1974 made by the

Forestry Inspectorate, that many accidents occurred when using

risky methods in certain critical work operations, e.g. bringing

down lodged trees. In these work operations the cutters can choose

between altèrnative working methods, some of them risky and some

of them less risky. The risky methods are strictly forbidden

according to safety directions. In an interview cutters were asked

about their attitudes towards these and some other safety rules

on working behaviour. They ail considered most of the rules to

be important (the average was 4 on a 5—degree scale, 5 indicating

a very important rule). In spite of a positive attitude to the

rules, the cutters admitted to not following them, due to practical

circumstances. They considered the rules not fitted to their every—

day situation, mostly because the recommended methods are time—

consuming.

We obtain the same kind of answers in a second study, when the

cutters have been asked which are the reason for using methods

one knows to be risky. We thus asked about deliberate risktaking.

The main reason given by the cutters was that the risky methods

are far more rapid and demand less physical effort. To save time

is equivalent to better earnings when working in a piece rate system.

The straight piece rate system also influences the motivation to

use methods that are less physically energy—consuming.

Obviously the acceptability to a certain person of the risk of

a certain activity is related to the real or imaginary benefits

that the person expects from the activity. The benefits of risk—

taking can thus be controlled py the type of remunerative system.
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There are other effects on behaviour due to the remunerative

system, some of which I will discuss in my speech.

— Effects on the learning process

The remunerative systein as a reinforcer.

— Effects on the huinan organism

The remunerative system can create stress in the organism as

reflected by some forin of neurological, physiological or

behavioural disruption or disorganisation

— Effects on safety actions

The remunerative system cari effect the desire and possibility

of the individual to use the knowledge he recieves f rom safety

training and information, to use personnel safety equipment,

to follow safety directions etc. It can thrcughthis facilitate

the safety work for supervisors and safety officers.



Leif Svanstrbm, B A; M D
Landstingets H1scvrd
Sjukhuset
Sjukhusgatan
S-541 00 SKUVDE

Development of a model for occupational accident research and

practical safety-work

During 1974 an epidemiological survey of occupational accidents

was conducted in Ma1m5, Sweden. The aims were two; firstly an

epidemiological study of the occurence of accidents during a

certain period in a certain population as a function of different

factors described according to a host-agent-environment view;

secondly development of a model for further steps in research.

In this view the epidemiological method showed to have its

limitations, mainly in the causal dimension. We therefore tested

our material on the basis of a model described by Surry (1969)

and modified hy the Swedish Environment Fund (1973). This model

was based on system-theoretical grounds but even this showed up

to be too narrow. We therefore tried to further develop the

model and based the theoretical work on Faverges (1968) view of

accidents being an error in the expected cause of production cycle;

i.e. the objective danger is not derived from a study of different

individuels behaviour but from the working process as a general

abstraction.

At present we are trying to develop a program based on the above

presented model that could be used in practical safety work.
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Accident prevention projects at the Laboratory of Industrial

Ergonomics, Stockholm

The work made at the Laboratory of Industriai Ergonomics (Z3ML)

has a broad ergonomic planning and purpose where the final

product is aimed to be a new construction or a new organisation

of a work place or a work rnethod. This product shah accompiish

a series of hurnan criteria concerning physical as well as psycho—

logical well—being.

Ainong these criteria those concerning safety make an important

part and with the targets given above, accident prevention

becomes an integrated part in the complete construction process.

For natural reasons heavy and physiological.iy active work has

attracted the main attention of the Laboratory in the case of

accident prevention. The influence of climate is another impor

tant factor, where the extreme chinate of the warm parts of the

steel industry as well as the cold chimate of the food industry

has been an object of the efforts of the Laboratory. Within the

steel industry a considerable work has been made in the casting

work, that is the part of the steel production which begins

with the molten steel until it has solidified in the moulds.

The accident risk is here the risk of contusions and above ail

of burns, of which some unfortunately are fatal.

An analysis of the working process leads to the conclusion that

the possibilities to decrease the accidents by protective ineans

are very limited within the frame of the existing production

systems. There is a need ofa more fundamental change in the

production process.

In such a new construction process there arisè certain problems

of a purely technical nature, which must be solved before the

construction process can proceed. Essential for the work as a

whole is also the need to consider the interaction between man

and machine and man and process but also the interaction between



The psycho—social criteria are thus a corner—stone in the safety

considerations.

The works in this field have lead to cornpleted projects,

some of which have started to corne into application. In this

work ANL has played a central role, but a fruitful cooperation

has taken place between A&L and the industries concerned, where

both collective workers and technical personnel have made their

contributions. None 0f these parties has been dispensable.

Within the food industry, and in this case especially the rneat

industry, climate is a big problem, for natural reasons condi—

tioned by the opposition betweenbacteriological demands and

human comiort requirements. Accideit risks include two main

problerns, viz. slipping risks and cutting risks, where prima—

rily cutting risks rnight be supposed to be correlated to low

temperature. These two aspects of accidents withing the industry

has been treated as essential questions in the total cornplex

of the working conditions in the branch.

The conclusion of the preliminary analyses has been the same

as for the hot industry, viz. the dit ficulty to achieve con—

siderable ameliorations without a profound innovative approach.

Questions like working rate, work organization, learnirig, skill

etc. are of great importance, which makes psychological and

sociological criteria very important indeed, possibly even

more important than in the quoted xamples f rom the steei

industry. The works of AMI in this hranch have not been pursued

during such a long time as within the steel industry and are

thus at an earlier stage.

Ulf Âberg *
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Work with public Danger.
(Allmnfarligt arbete)

Cari Lager

Ppo se

The project is set out to specify work conditions in jobs
invoivnga risk that disfunctions may cause accidents to
“third man” and human environment.

Plie specification shouid be a base to actions for centrai
control and reduce the risk for such accidents.

Background

Work conditions involving general danger are normaiiy found
in complex technical systems. The complexity is logically
related to a high tecimical disfunction frequency. Complex
systems are also often vuinerabie to environnental inter—
ferencies. With the background of “system instability’1
human control ccmponents “on the une” are often required
in the production. Systems of this type are more or leas
normaJ.ly found in transportation but also in other industries,
e.g. chemicai and nuclear production. The job as system control
component will in thepresent development be more and more
common,

In technical systems invoiving public danger Society must
daim and. control a high system reliabiiity. The system
reliabiiity is mainly a function of the reiiability in the
hu.man control components.

The work conditions, as one of the bases for the reliabiiity
of man in the system, must be controiled hy the Society not
oniy for the generai welifare but also to guarantee the work
hygien and sound aging f the individuai in the system where
the specific workload, physical risk and the responsibility
can be vitally destructive.

Plan

In the first project part, now under work, the huinan control
component’s function, workload. and rîsk in instable tech—
nical systems is defined. in a theoretical model.

The next part will be a control a.nd development cf the theo-.
retical model in some real work situations, also with dis
cussions of the definition cf “general danger”.
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A third step is development cf empirical and experimental
methods by which work conditions can be “measurecl11 to change
the character of the model from theoretical to numericar’.

The model cari then be directl7 used for dentral interference
and necessaiy modifications by regulations in the rea]. work
situations.

The Nodel

The accident is defined as a sudden unwanted proceeding with
sad consequences.

We are here concerned with accidents related to the operation
cf technical systems with humari control components. The
accident is caused by one or severa]. disfunctions in the
system. Normally in modem systems severa]. disfunctions must
occur in a chainreaction to form an accident potential.
In a wast majority of the disfunction chains we find at least
one described as a control component disfunction. System
reliability is defineci as the inverted risk for disfunctions.
The system reliabiiity is then in these systems a main
function of the reliability in the human contro]. component.

Euman reliability (the inverted. risk for disfi.uiction)varies
in three different dimensions. The first is the grade of
manmachine—atatione In this dimension we have many unj
solved probiems which more or less uncontro].lable initiatea
11huinan” diefunctions, The development of the “safe” control
station is cf course under progress.

The other dimension is the interindividua]. reliability variance.
This can generaliy be described as an individual capacity to
adjuat to the specific job situation and to be happy in it.
A fallure meaus as demonstrated a dramatically raised dis
function risk. The interindividual reliability variance is
most probably not a continumii but a dictrotomized distribution
in a normal and. an abnormal risk level. In dangerous systems
we have te accept routines of discrimination in terms cf
physical and mental fitness for the responsibiiity, cf training
control, of periodic checks and. of job circulation as an ex—
pected procedure. These routines are with proven effects man
datory in civil aviation and should be develoDed and applied
generally where society wellfare is concerned.

The third. reliability dimension is the intraindividual degra
dation of normal capacity with the logical degradation of
reliability. The cause is mainly effects of non—tolerable
workload both acute and with latent long—time effects. In the
concept of workload must be involved. both work—organization
and aspiratione In the instable, dangerous technica]. system
the human control component is exposeci. to an impact of mental
workload everywhere recognized. as stress—factors: complexity
monotony, emotional provocations, freciuent and high psycho—
physiological excitaion, a high pl’ecision, to be continou1y
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controlled effeots of rosponsibility, the physical risk,
irregula.r working hours aing effects, the disqualification
risk and much more0 A fatal fact in the present sitauticu is
that we have very little, if any, knowledge of which grade
of Provocation in those factors is Tolerable against the
daim cf Reliabiiity we have on the individual.

It is necessary to define “workload” in the wider coacept and
to ineasure the effects on the individ.ual reliability in
cross—scientjfjc research as a base for central limitations
of working hours, especially in irregular schemes, of work
load intensity, of pension age and definitions of rest as a
work duty.

Methods

In Sweden an emphasis has been laid on empirical, statistical
models for exploration and control of accident risks. The
central accident EDB—register is under revision; unfortenately
net to any degree that cari make it to an effective safety
tool. In special branchez especiafly in civil aviation,
statistical analysis based on function..reports from the piiots
hs supplied vital inforrnation, A material is included in
project part II referred under “Plan” above.

It je obvious that even with sufficient statistical materials
for empirical models cf function ancJ. risk, measuring under
experimental conditions are necessary to effect the practical

• decision—makers. The project wiil use a psychuihysiological
battery both in reality and simuiated function for the speci-.

• fication cf energy mobilisation, consumption and rehabili—
tation. The measurements will define a specification both of
workload and of the individual concerned to supply a nurnerical
model as a base for central system modifications as in step
3 referred under “Plan”.

The battery and method can (as aJ.ready routine in Scandinavian
Civil Aviation) then be used as a control instrument both in
new systems and in work routines in the Society’s necessary

• interest in the reliability of dangerous systems end production

The project report part 1 och 2 (ref “Plan”) are in print.



Cari La,ger, Ph D in psychology, Stockholm uniystatistician9
1949—69 buredircctor F.SÀF Safety Dep Anairsiz and
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THE HUMAN SY$IEM CŒONE AS AŒIDE CAUSE FACIOR

Accidents and Disfunctions

Accidents in and around technical systems are in an absolute niajo
rity caused by the sa ca1l Hnan Factor.

The Accident is functionaily a coincidental manifestation of a
significant Accident Potential. This potential is built up by
several cause factors in a chain reaction. And arrong these factors
we alircst inevitebly fmd one or severai “human”.

The Human Factor can be defined as a deviation fraii a laid out
and expect functionai program; a program disfunction.

Human and technical disfunctions are very often caused by a break
down of calculated, tolerable stress limits: by Provocations.

A major disfunction risk in human and technical system cononents
is also the effect of milder but prolonged provocations in the
concept of fatigue, or generally: functional Degradation.

The Human caTnent has as its specific disfunction risk the mani—
fold and corrlexity of internai function prograrns. Even in simple
transmitter function, frOEn cczrrnand signal ta respons, this caTle
xity and manifold of possible functional loops builds up an every
nere dronstrated high risk for respnses that from the System
point of view are irrational.

The main Accident Risk, the Hunan Factor, and its background of
(J provocations, functional degradations and response irrationality

V can in ail aspects be isolated by hinnan Behaviour Research using
V the hurran ccxnponent as the rneasuring object, the measuring device

V

ard the data store for analysis.
V

V Human Factor Control Areas

V
- In a new system specification and develornent we should use syste

j rniz registrations of human behaviour and reiiability in eariier
V siinilar systems and, as a condition, supply material for that need

V

V in systems now in operation. We need irica1 analysis for Systau
Developnent.

V
In the system deve1opent we supply several technical alternatives
in .hich we objectiveiy measure the “gocxness” V full experimental

V control where the human Corronent measur behaviour is our main
V

V

V factor for alternative choices. We need Experimental contrai of
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subsystan and caTnent choices. The hirnan carnent adaptation to

the syst-n, that is training, must be checked by criticai tests.

‘rraining rnethods and training effectivity necessary for systern re—

liability cari only be develo by measuring individual behaviour

in oleration.

Operational provocations, neyer predictable at the construction

desk, and main Risk Structure probl, can mainly be detected and

analysed in the systemized, ernpirical experience cf the individual

human ccionent, the rker. We need an intense flow of experience

information fmn the himian carpcrient.

Accident Risk structures cari neyer be trusted ta be stable; varia

tions are caused by demands of increased productivity, technical

“rationalization”, change of operator characteristics and sa on.

Control of provocations and risk structuration by such systnized

npiricai analysis shouid neyer be restricted ta the introduction

0f a new system but should be maintained as rk routine in the

whole life cf the systan.

Functionai degradation in the human systn canpenent as a fast or

slow developnent, noxrrally caused by an abnorrnal provocation volume,

can cray be detected and rehabiiitated by psychophysiological re

gistration cf the individual irobilization, cornmnrtion and rehabi—

litation.

In the job specification, in experimentai tests cf operation and

in the provocation contrai we have rraterial for a Specification cf

the individual human cŒrxnent: needed capacity in the systern and

needed stress toierance, what we together cari label Reliabiiity. As

in ail other human characteristics Reliability will have a wide

interindividual variance. For system reliabiiity, that is directly

Accident Prevention, every ccironent, also hurnan, in the system

naturaily rmist pass a lowest acceptable reliabiiity ievel.

Research “attitude and convention’t problerns

The accident risk in the industxy has as a main problern the hurnan

factor. It can be controiled only by research on individual charac

teristics and behaviour. We need a deveiopnent cf methods for acci

dent prevention — risk structure contrai. Fran rrore than Vtwenty

Q years with such rnathod developnent I an personally convinced that

saie conventions and attitudes ta safety research necessariiy rmist

V

V

V
be discussed as a first condition for a safety imurovernant.

We must activate the research. As the conventional excuse for V flot

doing so (i.e. in the road traffic) vie refer ta the fact that no

system can be fcolproof, we “accept” a certain accident frequency

and we find wiiling noney ta pay for or even profit on the accident

costs.

We must change our attitude ta individuai failures. We use as a

Inatter of fact conventionally an utrrost primitive “respDnsibility”

phiiosophy. In an accident we have cften a precise information of

technical and aperational functions but we have aiso ore generaily

unspecified uncontrolied function: the human. If a irain accident

cause factor flot is found in the technical or coerationai functions

it is logically then proved ta be the hirnan and on that “prcof” the
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individual is made resoensible. A main experience fran the twenty
years of accident analysis I referred to abcve, is the alrrcst
consequent tendency in “safety experts” to push their awn reston—
sibility for inferior technical adaptation, for uncontrolled opera—
tional provocations, for uneffective training and lacking safety
indoctrination over to an “error in the individual operator/rker.
The acceptance of the”error” philisophy is the oppasite of safety
developnent. Direct].y it obscures the risk structuration and in
directly it stops autaratically a passible cooperation between a
mari havinci information and the next man capable to use that infor
mation ta stop the next incident.

We must in safety respansibility change our conventional attitude
ta the personal inteqrity. If the dcaiocratic rights ta make may own
mistakes in a certain activity ineans that I cause accidents for my
rk-neighbour, is it flot an only way ta prevent the accidents by
a restriction of these rights? I ain a factor in this mar(s rk en—
vironment. I arn directly very often his main accident risk. My job
disadaptatiorVeffectivity and the resulting coeperation probln is
a provocation on his cx..in reliability. My rnere presence in his en
virorirnent very often is hos own job adaptation problem. He cari
today get the physical factars affecting risk and ork-hygiene iso
lated. Myseif, as eventually (probably) the main problem in toth
aspects, will stay either until we have an accident or until I open—
ly delrDnstrate rrr low reliability as being for instance a drug acci
dent. Is it rational in the safety developnent ta need to hope for
an accident or for a personal tragedy? Is it flot passible that my
cn job disadaptation and risk respansibilitv actually caused the
drug addition? Is it flot higly probable that the saine factars causing
the addition for a long time have liered rry reliabiiity? Is it flot a
.natural right before a new job ta have an individual accident risk
diagnosis? ‘lb have provocations related ta the individual tolerance?
We should as an accident prevention activity investigate the passi—
bilities ta develop methods for individual reliability diagnosis.
We must in and around dangerous rk pDsitions econanically and
socially secure an individual flexibility.

Our last problern of convention is again related ta the “acceptance
- of a risk level”. If especially the “human factor” must be accepted

and these accident cari not be prevented .a main safety improvement
cari be reached by preventing damages in the accident. Sa with the

( “level” acceptance we detach our main interest and research
ta the prevention nat of the accidents bu the accident damages.
Both the conception of a “level” and the ne ta “accept” are main

V conventional inistakes. We have no other “level” than the resulting
V

V

loss frequency: the accident risk is stxuctured. By structure ana—
lysis — accident prevention research — we can define, isolate or

V

surpass vital risk volumes. As a suggestion the propartion of “damage
prevention research” against “accident prevention — safety research”
tcxay is 9 ta 1. If we disqualify the “acceptance of accidents”

V

V

V should flot this propartion froin purely logical and practical reasons
V

V be reversed or anvhow balar’icod?

Deve1nent of control rnethods

V

V

The folloing suggestions refer ta a -ork pasition in a technical
V

V system where accident risks in and around the system must be recog—
V

V
V nized as a problern, but a wider application cari of course be dis—

• V
cussed.
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1. Every operator leaves as a part of his ‘daily job routine a

systevized record of system function, own function, cx.in condition,

operational hazards and suggestions. The rnaterial is entirely used

for provocation contrai ai-id for system developnent.

2. We have in operation a standardized rrthod for localization

and gradings of provocations by a functional and psychophysiologi

cal registration on the operators naturally accepted.

3. We have pDssibilities in operation or in sirnulated operation ta

an experiiental contrai of accident risks. This oppartunity is used

for:

a) accident risk structuration analysis

b) developnt of emergency pracures

c) (energency) training, training deveiopnent and training contrai.

4. We have developed “clinical” rnethods for individual reliabiiity

diagriosis and apply these rnethods lxth for selection ta dangerous

work at ieast on an advisory basis and for rehabilitation diagnosis.

5. We develop in and around 1±ese systems the concept of Flexibiiity:

workirig hours, pension age, circulation and sa on as a fuliy natural

standard.

ospects

In xniiitary aviation the high accident risks have deveioped the five

roints abcve rrre or iess carnpieteiy. In civil aviation the safety

• respansibility consequently has adapted the rnethods. Even in general

aviation, using high risk systems for fun, we have in Scandinavia

the full pragram on the way. In shipping a safety developrent program

along these unes is on the way and has been rrt very pasitively

• especiaily by the unions. We have in other industry than transporta

tion rk positions with high risks.
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1 Intro<3c Lion

The p:cesenu: papor a 1.] pave an acceunt ci the resuits trom a stuay
cf pcrsonac]. attit’.rOs La sud -:now]edge cf difforent safety and
environu: Lai arobican :i Lhi n tua explosives industry.

For a dcu-’cri p Lion cf Uis onin prcaccL and the hackqround cf tha
presen( st.Jy, Lha p: Lv Urban ic1ldn in referred to, where
tha thaoreiJcal bas:i s for the ntuciy is also outiined.

2 Soit notas akx-ujt tLc theoretcal frame of refererice

rlhe theoxeticai basin for flic attitude survey and the kncwledge
test in tha nicel of the centrai processes in risk—taking and the
correspondincj external. variables, which are presented by Urban
Kjelldn (sac Ijeiidns papar fiq 2). Frcm tlis rrodel it aopaars
that identification ci risks in dependent on kr’owi.edge about the
risks, anci LLa: fia .ntarpretation of risks dopends on the atti
tudes to risl.s. !Licw.edgc’, in twrn, in irfiuonced by infonration
and expariencu, wniie tUe atrituctas are mar].uericed by mativation
and varions romunerative and. contrai systems.

The ef:f:cct: cf different safcty iueasures is dependent on whether
•the worUc:r in w.i1l.iru ta ecccpL the moasures, e.g. the increased
etfort cntai:Lcd Ly unorinq norsoriai safety enuipnent or n.king
the detours t1at are enjoiixad. Ly tUe safety instructions (Kron—
lund & Jannen 197ui). Snob an accapLance in depcident on the extent
Lo wn eh ofic dn us] rr. is aï: n confxict with the needs for
safety anaL as nond far contact and social interaction, •nced for
a rea:c;nabi e inccno nrd necd ior seir—determination and personai
contra] ovc’r the ‘ra aincj situation.



‘I

Je assume that the facLors unc]erlying the safety motivation are
as thosc unbeJ7i1 j Che noLiva Lion, ta work in. cjeneral

(Sort ‘y i93, i’ Li”ieseo l ‘2) . ïbis inJic es that. the lay—out of
ti iC ft2’Lv sy n cisc:> bas W tabe into considerot:aon the psycho—
soaia] inctors of tisa> job, i.e. the individuai must flot be regarded as
a distun)ancc in the system, the influence cf wh.Lch ought to be
eLrninnted. Ïnstcad the construction cf tise system must censider that
mari is an active beine, dcennclincj influence over his work situation

k and working conditions. ihe safety mensures in the work enviroriiint
should not be in ccnflict with these dmnands.

It is probable Uiat tho individual s behaviour in the acute situation
when an accident occurs is a corisequence cf an unconscious risk—
taking rather than a consciously caicuiatcd risk. The behaviour is
based on incidentaI circumacances in the work environment and the
working situation, or on tiin occasionai incapacity of the individual.
rjl-j however, boas not exciudc tise assomption tisat tise human being
is capable cf estimating the risks in tise environnmnt, and that there

• is a generaiity in how peopie perceive these risks. Our theorctical
basis is that the individuais experiences and valuations of their
own envirooment, and cf Lise risks associa Lcd with their ovin j1 shoui
be regarcied as refiections of the truc circuastances; e.g. the v;orkers

• are competent to estinate inc risks of their own work environrrent.

One of the aima cf titis study bas thus boen te investigate how
tise personnel perceive tise risks in their work, and tise feed-back
of their expericnces from prodncticn to tise parts of tise orgariization
v.orking with planning ana. constructron. Oniy when such a feed—back
is prooerly functioning, by which the experience of tise production
crew is considerod in planning and construction, viii]. it be passible

• , to obtain safe work in a longer serspective.

The study also aiins to fmd cut how tise employees vicw their
iossihilities to act:ivoiy influence thc> safety systcm. Their

• actuel passibilities W influence tise safetv of the.ir ovin jobs
• are to a large entent dependent. on how vieil tise formai safety

organi.zation of tise cornpany is functioning. The roles of different
categories cf personnel are cf a certain interest in this respect,
and especially tise fonctions of supervisors and safety stewards
(skydclsombuden) (tise workers safety representatives), in tise safety

work. Doth these groups are isapartant links in tise safety carmuni—
cation chain: T1ie supervisors since thoy are forrrally respansible
for U ic local job safety, and the safety stewards, since they are
the workers representatives in tise safety orgenization. Both

• groups also have a difficult. intermediate position, and especially
• tise safety stewards risk finding themselves in loyalty conflicts.

The cnp]oyecs involvc>rnent in safety matters is dependent on their

• •
knowlcdcje about safetv—at—work ancl tise risks in their work. It

• : is also a question cf satisfactorily functioning information and
communication. Thus, vie vii ah to stucly personnel attitudes to tise

•

• formai. safety cducation in the cornpanics, their knowiedge about
• • • tise safety organization, about. risks at workarid their valuation

of U saicLy iflLOflIUtlOP



rJ sum up, this nort of tixo px:oject airu te bririq about an evalua—
tion 0f tho safcty system of tha craxiosi.ves industry, refiected.
in tlu ci Loye’ j L ci L e ri a a x neu nbs, tbcir
attitudas to Lhc sofa Ly coquoLsation arul thair knŒ7lcdqe about
subj oct s cance. nafi with sntht.y at uork -

3 Mathode

By daduction thom Lhe theoretical frame cf reference, and with
the nid cf irLrvicus w:th rcpr entat:ivcxs for inanacjement, surer—
vision, safety s Lcwrds and wc,rkers et tin different ccmpanies

within tin industry an aLtitude quesLionnaire was dasigned for
the \JorkorS

Tin (jues ticrinnira ccvcred abc foiiowiiiq areas:

— backgrcund doLa about aqe sex, nationaiity and iength cf
caiployiiunt: cf t e subjcu Ls

— accidont and subjcct:ive state cf health

— personai stoLy c<nxipIrsrL;

— job satisfaction, rhysical and rrntni strain

— attitudes to tue safaty orqanization

— perception cf dlifferent job factors in relation te risks
(environaun L, orcjanizatiçn, waqe systein, education)

— attitudes Lo t±ie systcrn for safcty information and camunica
tj.on (tin rob cf co--wor]:ors, safcty stewards, supervision
arid mariageiiait)

SiXcial cjucst:Lonnai ras have beon constiaxo Lcd for abc supervisors
and tho safcty roprcveiTco Liars, in crder to penetrate the soecific

prohioms cf these qroups. Thase specrai questionnaires have, besides

the areas rnentionod aboya, aise containcd questions concerning

pessibilitios Le influence tin safeLy woro, and tin parricular ro]e—
conilicLs thatmay arise for thse qroups in relation ta other

personnel qroaps, espccialiy in abc safety work.

Purthernore, a 1idcje test bas beon constructed. The test con—

cernod vurkers ont safety steuards, and cons isted of ten questions

about the safci:y orqanization anci risks at work. The questions

were cjenerally formulatet ont did not concern the conditions at
speci.fic work places.

Tnis questionnaire consistait cf four types of questions:

— gonorai questions about the safety orqanization, ïocally and

for the indus boy

qenerai quc:sLiors about the sonsitivity of elosives ont the
f risks for icjnition

— spaciai questions for abc persoixriei rkinq with, respzctively,

ritruq]ycu1.nc, biastincj aqerts cet pyrotecbnics

gancro1cxc:sLionscbouL x?: cf explosives and



ri le wo tel o — once Li 02 li res were o]. se osiri :C1c3 irito Pinn.5.sh.

flie fi.old--: ;Lnt: won :J1Eci e] nuS diii rie the riod Anri]. -- Ji.ne 1974.
Normnlly Liio subjccL; ec se connect i cui me wortina tiirr. in cjrouns
of 10 — 25 nos, nci U ey iii 1 cd in che le3ionnaircs ariony—
nnusiy. A toLoJ. cf 549 i:oricrs, 33 nofoSy stewards and 5] su’er—
visers froi ni os fccLoi ce within the explosives industry were
subects for Une stuir.

4 ResuLLo

:Lri tise follonq r trin -hott .i]] be civon on sorn of trie

results :rcni i:ho stuis. In th s eccount we wil. 1 in particular

illustrato the diiferoncos ieotwcen the answars of workers, safety

stewards ansi suroiuors corlcernirlcj differeni: questions.

4 . 1 Questions conoscojonT echcn L on and knc:iiedge

Table 1 Do yen th.ink theL yen have sufficient knowledge abc)ut
tiso nisks titit an cxplcuoive iniqht icjnite?

Workers Safety stewards Supervisors
(skyddsaribud)

N N N

Alternatives 546 33 51
o- g o
b o o

Yes, absoluLelv 18 21 59
]es, to o certain cetent 42 67 35
No, hardly 21 6 4
No, abso].ute].y net 1.9 6 2

Conoernine tise experionce o! havincj sufficient knowledqo of the risks

of tise work, there arc large differences between tise different personne
groups.

Only n few r::ercent of tise surorvisors and safetv stewards think that
their knowiecicja es ineuszricicnL, v7nele 40% of the workers state

that their ]:now]r.c]ge is unsatisroccory. it es apparent from tise an—
swers to other questions withiri thin area that only 10% of the

workers have had any furthor educat.ion about explosives, apart frorn
the intro•i.rction. Fur Lhermnre, on]y 1/3 cf the workers state that
they have had any introductorv oducation about safety at work in

gonerai.

Where tise practica.1 safetv training is concerned there iv also

much ieft te bo donc. Only 40% of the workers state that they during

their dnçloyllent have te}:cn part in fire—rroSection exorcises,

evacuat:icn practices, doionstxation cf exrergericy showers etc. This

ought te ha considercd in relation te tise specific kind of substances

which they are hendiing.

It also socirs as thouqil tise supervisors ofton have qreater confi

dence in the workers kriow].ecicje and ability than the safety stewards

and tise workers thcrrsctves. have, which is illustrated in table 2.



r[ff)lL( 2 Loïcu 1 f rtk t h t ii in ieronnei. wiLh in your arcia cf responsi—
1n 1 1 / 1 Cil H 1? c r r n ‘ fje a ut the
j j tj.on nrl r<.cf nef ris] a an ihe work?

Se. ft’h tc.’ards Suparvisors
(skvdcb;onibud)

N N

Alternatives 33 51
o_ o
-o o

Ye3, absoiutnl.y 29
Yes, W e cea LaIn c.xLcnt 30 57
No, irnniiy 46 12
No, absoluLcly not 9 2

We have in table I aboya Lrrn able t.o show that 40% of the worker
find tbci r knowi elcje z1xuL nri.osivne; insufF:f.c’icnt. On the correspond—
ing question abeuL Une rishs fer onecmnq in the job, 60% cf tho
workers stnted tha L 1:icy had toc ltttie kncwl.edqe. The differences
betc:cne the ansvnrs cf the sunirvisors, on tle one hand, and the
safety stewards auJ tJie wnrkers on Une otiner, are prcibably due to
different freines of refercrs;n for ttc two qroups.. One ought to notice,
however, that the sunervisor, acr;ordi n to Siedi sh law, is irnrnediately
rcspcz)nsible for Uni saf]etv of his dcniartrnnt. Thus,there is a great
danger in the suporvi sor overosizimeting hi s personnel

• AccorWnq t Une cenil reninints betcen the Swedish 1air irket
parties, :1± is ta thc iivinn, Uat the workers shoulc3. tuim in
Une firsL place, in maters corinerning safety. The answers to aile of
the questions in Une k i]eJqe test indicate that only eve fourth
worker is aware of this faot:

Table 3 To hcrn czho il.d ‘ou in the first. place tuni in safety
Lters?

Workers

N
Alternatives 534

o
o

Your safety steward (skydds—
ŒnbucJet.) 71
Your suparvisor 28
The safetv engineer/safety
inspector

Another question in the kncvicdqe test concerned the appointrnnt
of the local safety steward:

Table 4 Who appoints the safeizy steward (skyddsonibudet) at your
work place?

Wori’ners
• N

• Alternatives 534

niri s counc]
C (fôretagsnlinnden) 5

Tho safety ceinuitne 44
The local union ai ganizat 1 Ci 51



Accor3iriq ta $0 in Lhu hiz Lri al fc!.: 7oL, thi saft:v steward
is apxD1 n Lcc1 l’ the ]oc:jl union ora: io 1 a collective
agrccnantwit.h the atipc;ar. C iLy cii cf tJe worker rLcipatirig
in thc invectiqaticr1 alçc.:cl Jin ni tO!! tuva. A c:cno1usior ckawii
from thi s, shca-n hy iiviny rcsuits cf Lhc s.udy, is that safety in—
fcrrnation and ccIsiaiaic:t.i.on :is ïft:en I. suffi ciont, aixi does not
reach those for ihorn :i.t is intcnde’t.

On an averaqe, tne :oras qave Lile ri cjht ansier for 51% ancl the
safety stcwarch for 71% ef tho cpios

.

fans in tho knowiedqe test.

4.2 uest.*ons xut s :te of huai h

Concerning the occupatinnal heaith arobi en’s, Urbai Kjeilén has in
his papr :ocinecl eut tlic sxcia1 fX)i soning riss within tue explo-
sivas inclrstry,

erxcic

1! y niion handlincj Loiic substances, such as
nitroglycenine and ni tscnj.l :‘c:o.

Tabl.h 5 Do you suifer frein anv kiriJ of iil—health that you. connect

with ycur proocnt -:irk?

Workers Safety stewards Suparvisors
(skydd soiubud)

N N N
Alternatives

-

0-o -o

Yes 32 22 18
No 68 78 82

About 1/3 ai thc workcrs state that they suifer from pain or iii—
health in connection wi tu thei.r present job. The safety stewards
and supervisons aise coapiain cf i]i.--healtfi but to a lesser degree.
rflie ncst C05ï(Dfl pains that are statcd are heaciache, starach pain,

differerit kinds of ailerqia reactions, eczeina, rash or itching.

A health preserving miasure, Aiich at the sains tirne is a way to V

increase job safety, is to croate
copertunities for a tciirorary

transfer of a cersan ta another job, if ho for sorr reason has

a bad day, is tired, indiscescd etc.
rihis irnalies, of course, that

the rnsasurc is acceptc by tue erip]oyee, that it is regarded as

legitmnnte te ask fo: such a trnrisfor, and tbat the rscn concerned

is not subjccted to sanctions or dccroased Saiaxy.

However, this kind f measure is vory se]dom aepiied systerratically
and the personnel is not aware cf the actual oppertunities

in this
respect: V

Table 6 Questions to tha workers: Do you have the oppertunity to be
toirpararily transferrcd La anotiier job, if you occasionaliy

feei that it in difficuit for you te rranage your ordinary
job, e.g. frOEn tirednsss?

Quosntosifcty_stcriards (skyddscmbuden) and sper
visons: That cprasrtunitics does a worker in vour area of

respons
ibi 1 i±:/ycur ciepar anent have ta be t’rnporari1y

transferred to anotiier 1ch, if ha occasionally feeis that
it in diificuit for him ta manage his ordinary job, e.g.
frorn tiredncss? V
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Woikcrs Sa{ct:y stewards Supervisors
(skyddsanbud)

Alternatives N N N
534 32 51

o o
t, o

There are vey qcxx] opfor-
tunities for such a transfer 14 16 30

Thora are qui ta goI opportufl
nities for such a trausfer 25 34 35

There are ve restric Lcd, or
no opportunities for such a
transfer 6]. 50 35

Frorn the f.iquros in tbe table it cn ho conc]ided that there i.s a
noticeable cliffercncc botween the ‘dorkers and the supervisors
answers ta dus question. 65% of the supervisors have stated
that there are at ieast quito qcod opporLunities for such a transfer.
If this acuaiiy is a fac:t, thon this information has to ery littie
extent rcached the workors, mas L cf whom are of the opinion that such
a transfercnce is inossib1e.

4.3 Attitudes ta_thesafeyorganization

The attitudes to the variaus funcLions of the formai safety organiza—
tian aiso diffcr bctvcen the personnel groups:

Table 7 What is your opinion of the safeby comrnittee and the work
it: oerforms?

Workers Safety stewards Suparvisor
(skyddscmbud)

Alternatives N N N
546 32 51

o o o
o o

We have no safety caTnlittee 1

The safety ccnrnittee is func—
tioning weli 40 75 84

The safety ccrmiittce cIa-es flot
function as it should. 34 25 12

I dont know anything about
the safety ccninittee 25 4

The supervisors have a noticeably positive attitude to the work of
the safety coirndttee. This is aiso the case for rrost of the safety
stewards. It ouqht to ho pointed out, however, that when the corres
pondincj question 0f opinions about the total safety work within the
corrupany is asked, 36% of the safety stewards state that “the safety
work does not function as it should” ca-mpared ta 8% of the super—
visors. We have establisheci before, that the supervisors are locally
respansible for the safetv, which cnn partly ep1ain their positive
attitudes. The fact th:t the safcty stewards have a rrore critical
attitude ta the safety work as a whole than to the ‘,ork of the safety
conrnittce inay b’a n conscqucnce of their thenuselves being part of the
carmittec. Furthernare, the safcty corrntittee is often the oniy place
where the safety steward is abic ta act and influence the safety work.



every fourth vork: staLcs, t.hat ho docs ncl:hnow anythirig about

the safety ccewLtco, it scms te ba dil5ficuit for the fonnal safetv

orcjanizatiou to rcach thoa who shouid ha henefited by the safety urk.

4.4 Job sat3faction

GarclelJ. (1971) has shown in e study of mere than 1 000 Swedish in-

dustrial \4orkeys that 2/3 have a uei nlv i.ristrinenta1 attitude to

their worh, i.e. thoy rccprd hcir work rnain]y as a source cf income.

In a study ci 700 Swodish saveuil]. warlçars, 74% stated that they

merely workad for the carninqu (hanoryci 1974)

This instrumenta1 attitude” has been studied hy the foilowirig

question, used bath in the above snntioned studios and in our study

of explosives workers.

Table 8 Wbich of thc statements hDlow gives the bost description of

your feel.incjs towarcis you.r present job?

Workers Safety stewards Supervisc

(skyddsombud)

Alternatives N N N

540 33 49
o.

o o

This job is lite any other job,

you do what you are toid, but
only the earnings ara of any

impartance 86 61 37

There is SoYeti]ing special
about this job. ]3esidcs tic
ea.rnings, it also gives me
a feeling cf parsonai sat.is-
faction 14 39 63

Those marking the first statement are defined as having a rrainly

instrumentai attitu3o to their job. It can hi seen from the figures

that this attitude is very ccnmun airong the workers cf the explosives

industry. The resuits suqgest that the attitude is even nore wide—

spread than axnong the sawui11 workorz, the working conditions of

whan are very rnenotonous and restricted.

The supervisors, on thc other hand, seem to bo quite satisfiecl with

tbeir jobs in this respect. 68% if ‘clic supervisors, however, find

their work to be toc mentally strenuous, compared to 50% of the

workers.

Other questions within this area show that 71% cf the orkers fmd

their work toc ironotonous.

Irrrtant for the feeling cf satisfaction with the job itself, is

whether the individuel is exrosed to continuous pressure frorn the

working proccss or not, bis degree cf freedom at rk, bis degree

of parsonai respensihility ard influence on decision, and the

overvicw the individuel bas of ttie total context cf ich his own

job is a part. For explosives work in gencral it cari be sai that



the psycho] ccTicn]. job content in or hzïn considcra.biy restricted by
different conditions, viz.

— asScrrbly I Lac prOducti.ofl

— hiqh work ng noce

— stroncj relx?titivity in combinat ion with dcma.nds of superficial
attention

— social isolation, as a consocence cf the principle that as few
individuels as panaible sliouid ho cxpascd to danger in case of
a suddcn iition cf the explosives.

4.5 The ro].e of the safcty_steward (skyddsombud)

The role of the safety stcwnrci in tho organ.ization S of particular
interest esizccial1.y in the light cf hi.s increased. authority according
to the arrendrrcn1s 0f tho Industriai Safcty Act, with effect from
January 1, 1974. Jvnong oi:har things, the safety steward is entitled
to stop the work pending e dcci sion by the Industrial Safety Inspecto—
rate, if thora is an iniaircnt riik cf an ernployce incurring serjous
physical injury, and a rcrnody cannai ha obtained inudiate1y after
corisulting the Employer.

Tables 9 a and 9 b beiow thrcw light open the ioyalty conflicts that
the safety stcward cnn he subjectod to:

Table 9 a Do you think that tue cnpioyer pays any attention to what
the safety stcward (skycldsonibudet) at your work place says?

Workers Safcty stewards Supervisors
(skyddscabi)

Alternatives N N N
546 33 51

o o. o
6 -o 6

Yes, absolutely 48 58
Yes, to a certath extent 11 42
No, hardly 4 2
No, absolutely flot 37 8

Table 9 b Do the workers ai your work—piace pay any attention to
what the safety steward (skyddsombudet) says?

Workers Safety stewards Supervisors
(skyddscmbud)

Alternatives N N N
548 33 51

O Q.
o -o

Yes, absolutely 63 39 90
Yes, to a certain extent 6 61 4
No, hardly 6
No, absolutely flot 25 6



If we first look at the answers of the supervisors, we fmd the
statement that the ernployers as well as the rkers really care for
what the safety steward says. We cari aiso notice, that in the
workers group there are irre orkers stating that the rkers then
selves pay attention te the safety steward than there are rkers
thinking that the errployers do the same.

I’bst interesting, hŒJever, are the answers fmn the safety stewards
thernselves. ey think that they have a positive respnse fran the
errployers as well as the workers. There are, however, nore safety
stewards choosing the rnost positive reply te the question about the
eiriployers interest in their opinions than tien the question is about
the workers suppDrting their work. This could be interpreted as
showing that the safety stewards are of the opinion that they have
botter support fran the errployer than fran the workers, in spite of
their being the workers - representatives in the safety organization.

One of the explanations for this might be found in the role that
the safety stewards feel that they have in the safety organization,
which can be illustrated by table 10 below:

) Table 10 Mark which of the statents below, that you think is
the rnest description of your role as a safety steward
(s1ddsud)?

Safety stewards
(skyddsarilud)

N
Alternatives 33

%

I am a rrernber of the safety ccrnnittee and take
part in safety inspections, but otherwise I an
not very much engaged in the safety work 30

My main function in the safety work is to see
that the workers obey the safety instructions 21

I do as well as I cari, but it is hard to get
people ta listen ta what I say

I hae good opportunities for active safety
work, and for influencing dangerous conditions
in rk

From the table it can be seen that nost of the safety stewards
find their safety functions to be quite passive, and only few think
that they have opportunities for rrore active safety ork.

4.6 The situation of the Finnish speaking orkers

It has been stat before that the questionnaires were translated
into Finnish. A few exarriples of the special problems of the
Finnish speaking workers will be reported here.

In our sample 12% of the orkers were Finnish, with limited know
ledge of the Swedish lan9uage. Information S, of course, a parti—
cular problern for this category:

--0..

II;
II

11
II

o

Ii

21

18



T8hie 11 Wnat is your general opinion of the safety or within
your ccrpany?

Sweclish speaking Finnish saking
wDrkers rkers

N N
Alternatives 478 61

o
o

The safety work is functioning
44 34

The safety work does not function
as it should 38 28

I dont knc,çi anything alDut the
safety work 18 38

Fran the table it cari be seen that there is a noticeably larger
nuinher arrong the Finnish speaking .orkers stating that they dont

• kncw anytil-iinq alxut the safety wrk.

Another problem is the fact that carmunication functions in a
different way for the Finnish sp3aking wrkers:

Table 12 Turns to a fe11Œv1-rker if there is sanething wrong
with the ecuint or the planning iirrtant for the

• safety rk.

Swedish speaking Finnish speaking
workers workers

N N
Alternatives 364 51

%

Always 11 49
Often 13 18
SarEtimes 33 21

Q Seldoni or neyer 43 12

The formai channels for corrmunic.ation (e.g. via the supervisor)
seldan function for the Finnish spéaking group. As a rite, they
have to make a detour via a worker who knows both the Swedish and

Q the Finnish languages. This increases the risk for disortion of
the information, particuiary if the fellcw orker does flot corrple—
tely understand Swedish either.
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5 Discussion and conclusions

The resuits of the study indicate, that in several cases there are
problns as regards infonration and ccxrrnunication concerning safety.
There is also much left to be done about the errloyees safety
education and practical safety training. In this respect, there is
probably no difference between the explosives industry and other
&edish industrial branches.

The rk on accident prevention in general may, in principle, be
rranaged in two different ways:

- the safety rk is performed by experts, in detail planning
and controlling the rk

- the rployees are involved in the safety rk, with opportunities
to influence control and planning.

Within the explosives industry the first rrodel is, by tradition,
applied, which entails a strong expert control of the safety ork.
This is due to the violent conseguences of an explosion, with isks
of e.g. injuring people outside the plant. It is also a consequence
of the safety work demanding special knowledge in the technical

handiing of explosives (c.f.paper by Urban Kjeilén).

In order to reduce the number of accidents due to human error, the
tasks are frequently broken dŒ.n into sile operations and are
strictly regulated by ork schedules. In this way, the individuaYs

influence on the system is minanized.

We have in tbe theoretical frarre of reference rrade the assuinption

that the sarne factors underlie safety rrotivation as underlie overall

motivation to work. 0f irrpnrtance for the motivation to ork is the

individuals personal control over and influence on his own job, the

so called intrinsic job factors (Herzberg 1959, 1966).

The way in which the production within the explosives industry is

organized, for production and safety reasons, rneans that the work,

frcn the psychological point of view, bas beccxne very rronotonous

and restricted.

We have found a widespread instrumental attitude to the rk airong

the workers, indicating low morale and low job satisfaction. Thus,

the interpretation may be made, that there is a conflict between

the way in which the production and safety systems are organized

and the rkers ego—needs, such as needs for independence and respon—

sibiity.

In order to increase safety motivation, the traditional safety

philosophy bas to be abandoned, and replaced by an alternative

safety approach, where the ernployees influence on the safety syst

is accentuated. Such an approach has been outlined in the paperby

Urban Kjellén.
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cHANGES IN SAFETY W.)PK F}M EPORIOENG ON NEAR ACCIDS - A

THEDRE’rICAL FRP2 0F PERENŒ

For some years a study group representing the National Swedish

Board of Occupational Safety and Heaith, the Swedish Logging

Research Foundation and the Poval Colleqe of Forestry have been

engaged in a research project which seaks to prevent accinents in

forest work.

The rnabers of this group have been chiefly concerned with rexrting

near accidents or “close cails”. I\ reasons prOErted us ta choose

this methcxl. First, near accident reprting can make us rrore know

ledgeable abDut the hazards involved in forest rk than if we con

fine ourselves ta manifest accidents. The second reason is that the

rnethod we devised for near accident reporting bas served ta stirnu

late the internai safety progra.rrmes of the companies concerned, th is

by activating their ernployees, which has given these parsons greater

oppnrtunities ta influence their work situation.

When trying ta define the concept of “accident”, one ill fmd a

great nurfoer of defiriitions in the research literature. Arrong these,

to extremes can be distinguished: the ane assumes that the accident

imist resuit in an in.jury with absence from ork, whereas the other

only corrrises the actual event.

The probiem for the researcher trying ta define an accident is flot

ta seiect one or the other of these extrernes, but to establish the

nost suitable definition for the probiems which he intends ta study.

However, this means that the researcher must have a clear qrasp af

the rnerits and dernerits af the data concerning the problems and the

consequences this will have for the resuit.

The data which can be used are shOEn in the foilowing diagram:

Death
Permanent disability Officiai statistics

Ternpnraxy disability
Minor accidents Manifest injuries

Near accidents Incidents similar co
Disturbances j accidents

;

/7/

ELISABFI’H LAGEBLF
National Board 0f Occupational
Safety and Health
Fack
s—100 26 STODKHOLN 34, Sweden



The term “Officiai statistics” corrrises cases of death, pernrient

and trary disability. Miner accidents rpire medical care,

but flot absence fran work.

Statistically, the advantage 0f manifest injuries is that they are

easy to define. The first t types are also those which are rrst

expensive for the individuai, the carpany and the carimunity Ixth

in their rroral and econcxnic aspects.

On the other hand, manifest injuries occur infrequently, which

rrans that rreasures such as the rate of industrial accidents and

the degree of severity becorne quite hypothetical in ail but the

largest car nies and industries. nother disadvantage is that rnuch

of the data is compiled for insurance purposes: in other ..ords,

the cause of the injuxy is described but flot the cause cf the acci

dent. A further problen when interpreting these data is the vaxying

injury susceptibility of different individuals. The frequency cf

reprting rry also be influenced by whether or flot those injured

know if it is possible ta obtain financial ccrrnsation for the

injury. A final rrajor problem when restricting investigations to

the rrnifest—accident category is that these will aiways be ad hoc,

that is, it will flot be possinle ta take action before the accident

has taken place.

Accident—like events consist of near accidents and disturbarices.

Near accidents are normnaily defined as a sudden oecurrence which

in deviating fran the nomnal course cf events rnight have given

rise to an accident. Disturbances rray be seen as a wider concept

canprising ail deviations which may but do flot necessarily lead ta

accidents.

The primary objection to using data of this type is that the causes

of near accidents and disturbances mnay differ from the causes cf

manifest accidents. This question has been studied by almcst ail

researchers on near accidents and no differences have been found

(1). There are aise researchers who mnaintain that the severity cf

an accident may be randan (2). Incidents from the same causes may

recur with high frequency without resuiting in injury; If only mani

fest accidents are taken into account, an incorrect ricture of the

risks in the wrking envirornient will be formed, fran which it

follaws that the wrong rneasures will be taken.

A further objection ta the study of near accidents is that they are

difficuit ta define and this resuits in a certain anount of drop

out in the studied population. However, this drop-out can be con

tained if various rnethods are used ta obtain operationai definitions

of the concept of near accidents (2, 3).

The principal advantage cf using incidents simnilar ta accidents is

that they se greatly outnurnber the actuai accidents. Zn incident

will often be batter described because the person involved wili re

main at the ‘xrkplace and be able ta state immediately what has

happended. It will aise be casier ta admit ta errer when the out

cane has flot been an accident (1).

A further inortant advantage in using near accidents is that they

provide materiai for the prevention cf accidents before they occur.

Reporting on near accidents and disturbances is especiaily valuable



There are advantages and disadvantages with ail kinds of data,
nich ought ta prevail on the individual researcher to invoke
the broadest pessible definition 0f the “accident” concept. ‘lb
quote frari a study: “Even if a rnajority of the reperted disfunc—
tions are flot direct accident pDtentials, even if major accidents
are described as coincidentai, will anyone deny a suggestion that
this mass of information should not be of vital value for control
and inprovanent of working conditions and 0f systn reliability?”
(4).

However, there is nothing new about studies of near accidents. In
vestigations based on the critical-incident method got under way
during World War II and bore particular reference ta the United
States Air Force. Vasilas (5) accumulat information about near
accidents frou flight personnel in order to reduce the nurnbar of
military accidents. A near accident was defined as an incident
which ou1d have led to an accident unless a suitable corrective
Ineasure had been taken. In the Swedish Air Force information about
flying disfunctions has been collected since 1964 (4). This method
has also been used in traffic accident research.

The study of near accidents in the rking environrnent has been per—
formed e g by Heinrich (6) and Tarrans (2). In Sweden the main Ixx.y
of research into near accidents bas concentrated on the minirig and
forestry industries. Forest workers bave repDrted incidents in lcgg
ing operations had these have provided a basis for the analysis of
risks in this type of rk (3). In the mining industxy a number of
selected observers have reperted on disturbances which have involved
a deviation ira-n the expected course cf the work. This expected
course lias been defined in detail before the study (7).

In rrost of the above-rnentioned reperting systes the reprting 0f
near accidents is considered canpleted hen the researcher or safety
engineer finally receives the material. The resuits are then corriled
and used as a basis for technical rneasures of accident prevention.
As a side effect it is often mentioned that the “1oyees are
activated’ (2, 7).

Since the saine findings emerged in our studies, we decided ta go
ahead with the task of devising an action-oriented nodel. In addition

ta providing a basis for technical measures, this iradel would lead

ta increased activation of the individual and at the saine turne vest
him with greater pewers to influence bis ari rk situation.

But before I describe this rrodel, it will be appropriate ta examine
the systan cf occupational safety we have today and its rralus operan—
di, that is, the manner in which it operates to cut dcn on the
accident rate.

Modus Operandi of the Safety Organization

The safety organization may be said ta constitute an exainple cf a

representative bureaucracy within the firm or carany (8). This
ineans that the rules laid down in such a bureaucracy cari be accepted

bath by rloyers and en1oyees because these rules serve a canton

purpese, that is ta say, bath parties can legitirnate the imies for

the syst because they agree with the values of ones own group.



The 1oyer endorses the goal, “prevention of accidents”, because
any accident that occurs irnpies production. Hence it is econcini—
cally profitable to have safety enter into the production goals.
Znot1ner irrpDrtant notive for the Œrployer, of course, is the

• purely hinitarian one, but the lengths to which loyers are
prepared ta go on this score are detennined, first, frOEn firm ta
firin with reference ta econOEnic criteria; and second, on the basis

• of nonns in the larger sœiety.

The chief interpretation that tIse .orkers put on this goal is ta
avoid getting killed or injured. Many individuals also perceive an
accident ta be a personal misfortune, since they feel that personal
skill has great inortance for the avoidance of accidents (1).

According ta Weber (9) the representative bureaucracy may also be
called an expert-adininistrered systan. That is ta say, the rk of
the safety organization is headed by an expert, the safety engineer,
who by virtue of bis specialized knowledge is expected to discover
and gain control over dangerous circinstances and malpractices. But
one does not accept the expert mereiy because he knows how ta irrie
ment technical rneasures ta cut down on the nunber of accidents. Thex
must be a consensus concerning the goals and values of the safety
work. The authority of experts will be acknowledged only when it is
also used to prOErote the goals of the wDrkers and when the rkers
thernselves are enabled ta take part in shaping and adininistering thE
safety programme.

By contrast with rrost other systans, the rnethod used by the represer
tative bureaucracy to get individuals ta obey the different rules
is not punishment—centered, that is, one does not assume that the
workers are wilfully bent on hurting thnselves. Instead, use js
made of other methods such as education, training and instruction,
which are rneant ta validate criteria of safet working behaviour.

Sa a representative bureaucracy builds upen consensus arrong the
industrial relations parties. At this peint, obviously, it beccrnes
necessaxy to ask: Dc) prerequisites exist for this consensus? We ther
fmd, where the structure of the Swedish safety organization is con
cerned, that the existing prependerance of pcwer in favour of the
ariployer has again asserted itself, as rnanifested by the status thi
organization has within the firm. The safety organization is not
incorporated in production but functions in a consulting capacity,
which greatly narrows the scope for influencing decisions ta irrple—
ment measures already decided. It follows that cansiderations cf
safety will be rigidly controlled by the dictates of production.

‘fl-is in turn accounts for the prevailing attitude arrong the vcrkers,
nainely that safety is the employers cancern first and forarost.
The local trade unions have attached low priority ta safety matters.
The wDrk done by the plant safety ccrnnittees, for exarrrple, bas been
of no nore than an advisory character and bas slight relevance ta
the individual wDrker. Indeed, sane rkers do flot even know the
identity of their safety steward.

Obviously, the orkers are not sufficiently interested because they
have been given few oppertunities ta influence their rk situation
A change for the better in this respect is signified by the Occupa
tional Safety Act cf 1974. The purport cf this statute is ta en
courage a system of safety rk which confers greater influence on



ccirrnittees and the safety stewards. Hopofuiiy, this should lead

in tirne ta inprovnents in the working erivironrnent. .înd the pre

enacnent legislative reports have particuiarly stressed this

point: the local safety ork must be organized ta get the mdi

vidual nployee involved in shaping the environrnent in nich he

vorks.

Haever, the text of the iaw itself does flot speli out havi this

involveiient is ta be made possible. Sa we should naw like ta tie

into the model that our study group has been vrking with.

ctian—Oriented Î’el for Genesis of Accidents

A fundamental idea behind the accident model that has taken shape

in the course of our research is that the individual hi.inseif is

responsible for his acts and hence also for the errors he may ccxn

mit. In other words, by virtue of his raie in the system, the in

dividual may act as a reliability or unreliabiiity factor. At the

same time, however, his behaviar is cantrailed by the system, which

.( carels him ta functian unreiiably, that is, take risks. It foliows

that technical measures alane wiii flot suffice ta cut down on the

accidents; attention must also be paid ta changing thase factors in

V

the orking environment which contrai individuai behavior, rroving

V
them in a direction that will rninirnize the individuals risk-taking

B (10) .

If a proglanrne of accident prevention is ta get off the graund, it

must acknowiedge that an accident is flot only caused by a nurrer af

unfartunate circumstances which cannat be foreseen. Instead, it is

the operation of iaore or iess permanent factors in and araund the

work which conduce ta the occurrence of an accident. These circurn—

stances depend in their turn an ather factors inside or outside the

man-milieu system described.

V In principle, the accident nodel is built up araund the risks in the

physica—technical working environment, the individuals behavjor in
V

V

V
a risk situation, and the cantraliing systems that may conoeivably

affect the individuais behaviar (see Fire 1).

The physico—technical rking enviranment enccnlpasses, arnong other

things, the rk process itself, machinery, handled products and the

physical setting af the workshop. Irrespective of what the individual

does, this working environment contains buiit-in hazards. Just havi

large this “objective danger” is will depend, first, an the kind of

ork performed; and second, an the noney invest ta make the environ-

ment safet. Nuclear power plants and space flights are two examples

‘which demonstrate that huge invesbnents can be made ta yieid a pay

off in the tom af less bazardous vorking environments.

When the individual canes into contact with the enviromnent, he may

in bis raie in the praduction system represent a reliability or un

reliability factor and its controlling mechanisrns. But the individual

is alsa a victirn of the system (ii). (Here we assume that the mdi

viduai does flot wilfuliy generate risks in the system.)

If the individual is going ta be able ta decide vhether a latent

risk exists or a hazard has been triggered off in the system, the
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risk or hazard must be detectable. Further, the individual must
recognize the risk or hazard. So scine type of warning signal will
be required. But that is flot aiways the case, as illustrated by
non—response to cerftain gases or toxic substances. Unless the
individual apprehends or recognizes the signais, an accident is
bound to occur.

Once the individual has recognized the signal as a sigri of danger,
• he wil inake an assesmnent of the specific situation. The risk

assessrnent is affected, first, by the individuals knowledge and
j experience of the type and degree of risk; and second, by the alter

natives open ta him for avoiding the danger. Included in this assess
ment is a subjective evaluation cf his own physical and mental
ability ta avoid the situation. Sanetimes, however, the risk situa
tion unfolds so rapidly that the individual is debarr& from taking
practical action after he has recognized the signal.

The risk assessrnent accordingly underpins the individuals decision
as ta whether and how he shah act in the situation, that is. the
risk—taking itself. Most of the mcels concerned with risk-taking
assume the individual to be a creature of free will in his decision
rnaking, but that doctrine does not hold water in the working environ-
ment.

Decision-Inaking is nore or less affected by a ntirber of controhling
factors. These rnay be found within the fixin in the form of organi
zational structure, me supervision, method of wage payrnent or the
physico—technical environment. But the members of a work group may
also affect the decision-making on the strength of group norms in
regard to such things as attitude to personal safety equipnent,
risk—taking or work pace. Factors in the surrounding society may
also control the individuals decisions. Exainples cf such factors
are laws, regulations, directives, eligibility for compensation cf
injuries and the state of the labour market.

Surrming up: the probability that an upoaning hazard eventuates in
an accident or flot wihl depend on the decision the individual takes
and hi this decision is affected by the controlling instruments.

Our purpose with this irel is ta point out the inportance of adopt
ing an open sœio—technical approach ta regard the accident process.
We want the model ta show that the task of preventing accidents
must tackie the risks whVich are built into the physico-technical

• environrnent, that the individual must be endowed with better per
ceptual capabihities for detecting and recognizing risks, that he
be provided with better supporting evidence on which ta rest bis
risk assessment, and that the factors which control the individuals
behavior be chang in a direction so as ta ininimize bis cœrced
risk-taking.

V

• Nc how can the reporting of near accidents be made to improve the
• V safety work? fIr. Lennait Gustafsson will tell you about this aspect

•
• of our research project.
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Introduction_and Suwvxv

1\s a phase in the resoarch on accident prevention in the explosives
irustry, a threo-year interdisciri ina’ praj oct started on the lst
0f July, 1973. The proiect was initiated by tho Swedish Inspectorate
of Explosives arid iz spensored by the Swodish ork Enviroarnent 2nd.
The research is yine carried eut hv the Swed.ish P.esearch institute
of National Defence i n 000peration with .he National Board of Occu—
pational Safety and Fiealth.

The project covers fectories in Sweden where explosives are rnanufac
tured. The aim of the project is ta e.xplore generai concepts of
risks at rk, to irivosLigate the different functions of the safety
organization and te develop means for participation in safety problems -

The first year of the project has inciu.ded a general study of risks
at work and of the safety organization in the explosives industry.
During this first year a qereral inventory of the explosives industry

was carric out. The inventory was iollowed hy an attitude study 0f
600 rkers and supervisors at nine factories.

The results of the qnerai inventory and the attitude study constitute
the background for the ncxt taz years research. During this period

the proj oct is lirnited to three factories. Means ta activate the
eniployees in safetv ork and ta develop participation in safety
problems are applied and evaluated.

In this paper, conditions in the explosives industry and the tradi—
tional safety philosophy ai the branch is described. With this de
scription as a bacieround natives for an alternative safety approacil
are discussed and a rrcdel for the application of alternative concepts
in the safety zrk of the explosives industry is described.

The_Swedish_Explosives Indus

The explosives industxy in Sweden includes nineteen factories be—
longing ta seven private and t’.o goverrnent—ownod enterprises. Tnere
are 4 000 caoloyees cf which approxinutely 2 200 ork in direct con
tact with explosives.

The explosives industry producos hlastinq agents and detoriators for

the rnining wid consbucLi.cn indusies, arrrnunition and pyrotechnical
r- 1 r-zr .nc1 e--H ffcrpnl- ±--yrq nf mil - tnrv rnaterial.
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The production iathods mnncje frOEn manuel rk to automatic, renDte
controlled production.

Secondaiy expi, such as nitroglycerine-based basting agents,
siurries and. TNT are neinly n’anufnctured in automatic ard semiauto—
matic process plants. Priinary explosives are produced in smailer,
non-automatic units.

Typical exemples of equipiicnt used in the production cf pyrotechni
cal exolosives are powered mills, sieves and mixers. These devices
are cften remote controlled.

Later phases in production, such as the packaging of blasting agents,
the adaptation of hioh explosives, powder and pyrotechnical explo
sives in different types of devices and the asserrmiing of these
devices to final products are rrainlv performed manually or by pDwered
tools.

The deveiopment of nore effective orcduction methods is often ret:arded

hy technical conservatism, due te the inherent and flot fully explored

risks in manufacturing explosives, and hy short production series.

Accident Statistics

Explosive substances can te trigeered by external forces te explcxie,

purpesely or accidentaly. An explosion is cften verî violent with

vast damage te personnel axid ecpiijnent.

From 1962 te 1973, 52 explosions in the rnanufacturing cf explosives,

causing inury to personnel, were rerxrted te the Swedish Inspectorate

of Explosives (Sprngimncsinspoktionen, 1963—1974) . During this

perîod, 71 persons werc injurcd and 31 killed.

In figure 1, the nunher of accidents during this period is plotted

agairist the number killed in each accident.

Number of

accidents

.1
p.

2
•

1 ri
J Number killed in

b —i—
2 6 8

each accident

Figure 1. The number cf accidents aaainst the nurnber killed in each

accident in the Swedish explosives industry frorn 1962 te 1973.



In two accidents, one in a dynamite plant and one in a pyrotechnicai
industry, 17 parsons were ki.lled, representing 55 % of the total
nurnber of fatal cases. These to branches of the explosives industry,
the hlastiri agent industry and the pyrotechnical indust.ry, with
approxirnately il % ancl 8 % of the total niiber of errioyees, were

respansible for 45 % and 48 % respectively of the total naber killed
in explosions f rom 1962 to 1973. It must be pointed out, however,
that the statis tics has becn calculated from a relatively srnail nmi—

ber of accidents.

The accident risk of different occupational groups is usuaily de—

rived from the injury rate and Che severity rate (Arbetarskydds—
fonden, raprrt 1973:4). It is flot passible ta calculate the value

of these rates for the explosives rkers from data presented by the

Swedish Inspectorate of Explosives, as the severity rate of each
injury is flot shown.

It is passible, howejer, ta calculate the nrtality rate of the ex
plosives rkers. The mortality rate is defined as the number killed

per 100 million hours of work. The nortality rate of the explosives

orkers for 1962 ta 1973, due ta explosions, is approximately 60.

In calcuiatincj these figures, the mean nuniber of explosives rkers
durin this period has thon estisated at 2 200 from 1973 figures.

The nurLber of hours of verk a year per employee has been put at

2 000.

Table 1. The nrtality rate of different occupational groups during

1970 (Riksft5rsikrinqsverket, 1973). The number of hours cf rk per

errployee and year bas thon put at 2 000.

Occupational group r4ortality rate

loggers, log—fioaters 36
miners, rockblasters 45
deck—and engine crew 52
workers in the chemical 22
and cellulose industries
ail indus tries 5

Table 1 shows tEe corresponcling figures for different occupational

groups in Swmden and for the Swedish industry for 1970. The ncrtaiity
rate of explosives orkers for 1962 ta 1973, due ta explosions, is

approxirmttely bielve tirnes tEe mûr tality rate of tEe Swedish industxy

during 1970 and ccniparable ta the inartality rate of occupations that

tradithonally 1ave then regarded as dangerous.

Employces in tEe explosives industry are alsô exrosed to toxic

substances such as nitrojlycerine and nitroglycol, lead and other

heavy metal cornpounds, etc. Deaths from nitroglycol peisoning have

boen reported (Gdtell, 1974) .

A Traditional_Safetv Philosophy



very attentive ta safety aspects cIuing the planning of thé pro-
duction. The main aim of Lin safeLy work in ta prevent tin occur

rence of explosions and, in case of an explosion, to reduce the
consequences of L.his explosion ta e minimum.

Based on knowledje of the qualities
from accidents, e safety phiiosophy
examples of the application of this

In order ta prevent a detonation in orie production unit from extend—
ing to the whole piant, tin production of dynamite is carried out
in stages in different buildings, separated by walls. The nnïber of
rkers in each building is kept at a minimum.

During tin production of detonators, sensitive high—explosivcs are

pressed in a cup. Tin probnbility of a detenation during the pressing

sequence is relatively high. Hence, tin quantities of explosive
entployed in tin process are smali and the .orkers are protected by
shields from shock pressure and fragments in case of a detonation.

In order to reduce tin nurber of accidents due ta human error, the
ork in the proluction is frequently broken down into simple opera—

tions and regulared by ork schedules. Automation of the proeess is

also used to reduce inc number of this type of accidents.

ystoms SafetyAnaysis Applied to tin Explosives Indust

Receritly a new safety technique, systems safety analysis, bas been

developed and aplied to differont f ields. An introduction to this
technique is pre:ented by Recht (1965). This technique has been
applied by e g Dyno Industries in Norway in the planning of new

explosives plant (Bjordal, 1974). The planning is perforrrd in stages

analysing proinbie events in the production and the consequences of

these events ta the production unit, the plant and the surrounding

corrrnunity.

In the first stage of the analysis, tlie location of the plant is

considered with regard ta tI-ie arrount of explosives stored inside the

plant and the location of surrounding corrarninities, transport roads

etc. The safety area around the plant is extended in order to pre—

vent mi uxy to the surrouriding population in case of an explosion

ins.ide tin plant.

Inside tin plant area, production sites, warehouses and transpoat

roads are separa tei. The production site consists of separate units.

Each unit is constructed sa as to prevent the consequences of an

explosion in one unit from extending outside this unit.

In order ta estimate and te reduce the probability of an accident

inside a unit, a systematic hazard analysis of probable undesired

events and tin consequences of these events ta tin unit is carried

out.

In hazard analysis e production unit is reqarded as a syst€m. The

systan in broken dam into componcnts. The interaction between these

compeilent:s and tin Lehavicur of tin total systran is descri d. In

the next stage huzards in tin system are identified, their causes

and t±e cf fuel: of e failure upon tin system are recorded. A descrip—
• • r— — ___.___1 4,S ,rnfc 1—hc
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-.1of explosives and experiences
has been developed. Here a few
safety philosophy are presented.
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Systems safety analysis, as appiied to the explosives industry, is a
develoriwnt of Ue traditionai safety philosophy cf the industry. Is
this the ultimate solution to the safety problems of the explosives
industry?

btives for an Alternative Safety Approach

As can be realized from the preceding discussion, experts have a sub—
stantial influence on the safety rk in the explosives industry.
From exriericc we know, hocvcr, that i.t is difficuit ta guard against
accidents only by planning and technical construction. The following
must also be taken irito account:

1) In spite cf the aim ta jriechanize and standardize the .ork in pro—
duction, the outcome of sony tasks are stiil highly dependent on
the skill and judgeinant of the vorker parfonTiing the task.

2) Experts, planning the production, are unable to identify and thus
ta guard against every hazardous situation tht might occur in the
plant.

Accordinyly, the participation o.f the workers to a greater extent in
the safety program has been considered. The rrotives for this approach
are:

1) The activation 0f the enployee in the safety prograrn may give rise
ta increased safety consciousness of the employee and rnay hence
lead ta reduccd risk—tsking at work.

2) The empioyees cossess direct experience from their ork conditions
that ought ta b utilizcxi in the safety work.

3) The loyees have legit:imate interests ta protect in the planning
and realization of changes in production.

A review of the discussion of inc relations between knowledge of risks
at rk, attitudes to risks, and risk—taking is presented in “Olycksfall
i arbetsndlj5n” (Arbetarskyddsfonden, rappert 1973:4). Research has in—
dicated that rkers with a good knowledge of risks at .ork tend ta use
safety equipsent to cjreater extent than vorkers with a paor knowledge
and tend ta be less expased to accidents.

descrihe inc relations between diffo]:ent variables influencing risk—
taking, inc following nadel is sucjgested (figure 2). This rrodel is a -
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slightly rrodificd version of stress rrcdels, presented by Bergstrn
(1972) and Poulon (1071). In this tre of rrodel, the central pro—
cesses is described in system terms. The reason for this is that mari
often performs tasks as a part of a system, e g a mari—machine system.

The main parts of inc nrxel are the input units, the computer, the
menrry and the output unit s. The central processes receives informa
tion from the sense organs. This information is classified into infor
mation relevant to the task and disturbances from the surrounding. The
disturbances have a direct or accumulating effect of increasing or
reducing the arousai of the central processes.

The orking merrcry hoids a representation of information received from

the sense organs wi ±in a perioci of a few seconds or information fed

back from the computer.

e computer cantains three functions, supervision, identification and
interpretation. In the box Iabeiled supervision the presence or absence

of signaIs is detectcd and relevant information is transmitted for iden—

tification.

In the Ix)x iaboiled identification, the information fran the supervision

is compared w.ith madels in the long term mercDry. These nodelse are based

on knowledqe about risks from previous experiences and information

received throucjh education, instructions etc. In the foilowing lxx,

this infonation is interpreted and decisions are made, based on cornolex

strategies, s Lored in the loriq—-term nrmory. These strategies consist

partly of attitudes to risks, which are influenced by such variables

as motivation and sanctïon systoms in inc environrnent.

The shunt in the figure indicates that the identification and interpre—

tation functiens might be disengaged during the performance of routine

tasks.

The aim of the nodels is ta describe the cffect of external iariab1.es

on the risk taking of an individual and does flot intend to explain in

dividual differences.

It is probable that the risk-taking of an individual preceding the

action in the acute situation of an accident is often unconscious and

dependent on incidentai circumstances in the environment or occasional

incapacity of inc individual. It can be assumed, hoiever, that the in—

dividual has a conception of risks in his ork environment and that he

makes rrore or less conscious pelicy dccisions as to which risks he is

prepared to accept, and that these decisions influence his behaviour in

V
actual situations.

These conclusions indicate the irnpertance of a afety prograrn that in—
V

fluences inc employees knowlcdge about arid attitudes to risks and at

the same time utilizes their experience of risks at work.

• Different safety prograrns with these oboectives have been tested and

V evaluated, e g inc reperting of near—accidents in forestry. The reperting
V

V

V of near-accidents 15 performed during to week campaigns in intervals

of from four manths ta mare than a year. As a result of these campaigns,
V; a decrease in accidents, an increased risk—consciousness and increased

interest in safety probiems anong inc loggers have been reported, see

paper hy Lennart Gustavsscn.



This technique gives rise ta an increasei engagnt of the tployees

in the safety prograrn. It is, however, not in contlict with an expert

daninated safety program, as long as the arloyees have no direct in—
fluence on the application of the resuits ta their own wDrk—environ—

ment.

Studies fran iniustry show the pasitive correlation between good safety

records and a safety program that includes the Œrloyees participation

in the deve1opent of their wrk environirent through joint consultation

with the managers (Cronin, 1972).

It Irey be questioned, however, whether a safety program oght ta be

judged only by its ability ta prevent accidents, as the err1oyees are

exposed ta ditferent risks in their rk environment, besides accidents,

that threaten their physical arx mental health, e g taxic substances

and rronotonous rk

The pp1ication of Alternative Concepts in the Safety Work of the

Explosives Industxy

As has beén discussod earlier in this paper, rnuch of the safety r,rjrk

in the explosives industry today is perforinod by experts on explosives.

It is probable that safety wDrk will always be dependent on these ex

perts due ta the inherent ris]çs in rnanufacturing explosives. Is it then

passible ta apply expert knowledge. on explosives in safety work in com

bination with an increased influence of the ernployees? This is one 0f

the problems in introducing alternative concepts in the safety ork of

the explosives incrustry.

Today the safety program in the industry includes such tasks as:

- perforrnirig safety Ireasures in the existing rk environment,

- integrating safety objectives in the planning of changes in produc

tion!

- integrating safety objectives in the planning of new plants.

The loyees have sane influence on the existing safety program througl

their safety representatives. Also the activation of the errployees in
safety rk is encourage by the safety organization in stressing the
inIx)rtance of reparting near-accidents. Joint-consultation groups at
different explosives industries are today engaged in the planning of
changes in production and in the planning of new plants.

A study of the present safety system within the explosives industry
has been perforn recently, see paper by Dr Baneryd.

These resuits also constitute the basis for our plans on further re—
search on safety rk in the explosives industry. In this research,

means to activate the employees in safety ork and ta develop the joint-
consultation on safety problems will be studlied. This project is plannec

ta be corripletod during 1976 and includes three factories in the explo

sives industry, representing different sizes and different production

areas.

The plan of the research activities includes four steps 1) exploring

safety problans, 2) analyzing and developing measures, 3) perfonuing
the measures and 4) evaluation. A joint-consultation group with repre—

sentatives fran the workers, the supervisors and the management has
been appainted by the safety ccxrmittee at each factory.



The joint-consultation group has tvx tasks:

1) to plan in cooperation with the researchers the extent and the
perfonriance of research,

2) ta participate actively in different parts of the research.

During the explcratory phase hazardous conditions in production
and difficulties in safety rk will be identified. This phase
will be initiatod by a critical incident study, sirnilar to the
method of repcrting near accidents in forestry. In this study the
concept of near accidents will be extended to other types of dis
turbances in the production in order ta increase the nioer cf
reperted events. This techniciue has earlier been appliod ta the
rnining-industxy (Erixon & Niisson, 1973). During this phase, in
formation is also collected through other means such as direct
observation of the production.

The resuits from the exploratory phase will be discussed in the
joint-consultation group. From these resuits the group will develop
ineans to reduce risks at wrk and to increase the effectivity cf the
safety organization. The researchers — experts on explosives,
psychologists and sœiologists - take part in this process as oh
servers, advisers (on technical and psychological problns) and by
giving help to the wrk in the group.

During the next phase, the suggested rneasures, technical arid organi—
zational, will be carried out.

The research at each factory will then be ccleted with an evalua
tion of perforrned rneasures and collected experiences.

According ta this nodel of realizing changes in the rk environ-
ment, the traditional roles of the ariployees, the rnanagŒnent and
the experts are changed. Errployees, as well as experts and manage
ment will actively take part in a developitent prœess in an ex—
change of knowledge and experiences. This type of research is being
applied ta the planning of the production in the rnechanical industry
(Johansson et al, 1973)

One of the aims of the developrnt process is to influence the risk—
taking of the individual for example by increasing his knowledge
alx)ut risks and influencing his attitudes ta risks and by making
his decision in an acute situation nore conscious. The aim of the
develofxnent process is also ta influence the decisions that regulate
the design of the wrk-environrnent.

The design of the work-environment is within certain iiinits, set by
e.g. law and governrnent regulations, a result of a conprcxnise between
different interests (econOEnical, safety, job—satisfaction etc). These
interests are protected by the different parties of the caipany such
as the managanent and the 1oyees. The relative influence of the
parties on decisions is dependent on their access ta information
and their pewer.

f The design of the wDrk-environrnent is rarely optimal with respect ta
the objectives of the different parties. tative desigus of the
rk—environment inay be accepted as good enough. The search for
better solutions is impeded by lack of information
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The aim of the developiient process is thus to increase the know—
ledge of the managnent, the np1oyees and the experts about en
virornenta1 factors, technical and organizaticnal, that influence
primarily safety at vrk but also job—satisfaction. The aim 0f the

develognent process is also to give experts experience as con
sultants in joint-consultation groups. In this way the parties of

the company wiii be able to fmd solutions to their problns in
canton, concerning i±e rk—environment, that better corresnd
to their different interests.
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A methc for rnrs ao4 vo ;rk on industriai safety

BackcJrcund

Betoi. e proseut j ac; car rsrrrrci on the rexo:tinq of near
accidents, n brief prvse,Laeiin cf industriel scfety in Sweden
rtd clii ho usetul in ordar b botter expbain he J:)rœedure cf the
rec)tnJ.

ïndustrial. saay in icon is reulated both. tuner law and on the
basis cf voLnt.ar ajj..: eavi i rs reachod botween iaJecur and icaraqernsrtt.
It i s un te Jie m in en: in orcianize safety work as a whoie, to de—
Lermiric the distribution cf rearonsibili ty, to aibocate funds and to
provide tAc basics for e cocU systas 0f iiidustrial safety.

e (op]c)7os oin prononCe Cive in the safetv steward (slddsonud)
Ho is ususlly cl sicneted le: tLe .au{±iority to tne whatever time ha
niight neci, rith ful]. pay, te do nis job as a safety steward; to see

ail d.00acnts which are rriavant te bis job; and Le stop vork which
ho cons idem daogerous te tAc t;orkes, until Lhe Safety inspector
arrives.

rihe Safety Cc;ilittee which cons ists 0f representatives for ertployers
and Enp].ov005, is the coco(aratlng unit et the local level. Its main

resporis:.;.b.ili.ty in Cc pi. and sujxrvi.se the safety work at tAc work—
place, and Lhis nnans prticiratiir in une planning of new buildings.,
machines ceci woricing nnthnts or t.Ia redesiqïiing cf cAl ones. Training
antI inforrution are aicco aucas wcere tAn Safety Corcraittee has inport—
ant resocns:Liiities.

In forestry work we have at present n far ameurit of knowledge of
the oangers invo].vcd, as wnie as a reiativelv well deveioped system
of technicul satAtf. Dannite tbccse anasuras e large nrher of acci-
dents occur everv yccar, and buriivj Ace cicsscd decade these accidents
have incrccrad rathor iJian dncreascd withiri Swedish forestrv.

V The are no obvions offsets te ln rioted as yet of tAc rk already
V

V donc for Ace safety, sud the reascnswhy are Sony.



O of the reaenn is tJet it ha not he.:n passible ta obtain fo.V

V ation abaut he r.iak fac .crs I nvc] v cl in tha w’Drk, Th.i s r.sns that
the workers have insuf fiel ont Jcnowlcckje cf safety prablem wnich. leads
to a laci. cf mtctest n sufcty wol

Another reason whv we haac failed ta ]Vcwer the accident rate, is that
the safety crqanization dees notfunction, this appiies prirnarily to

the orqanization at the workinq site. The safety stewards have re—
reived the traininci aich is necessary for thom ta ho abie ta function

V in an effective inmmer. Tiiey iack detaiied instruction with regard
to their work, and their authcrity is strictly iimited. At the sarr

V

tirne, the safety stewards’ cornaansation is iriadequate which tas con—
tributed to the fact t±at vexy cften the right rran has flot been select- -

V ed as a safety steward.
..

V

V

A third reason as ta why tluc sa.fety work has failed is the Jack o
caoperation hetwcon the varions personneL groups within the companies.
The information distributedby the cdnpany ta their workers is oie—
sided, tl9erefore tiae workers’ viewcoints have very littie chance of
reaching the paople whn make the decis ions.

V
V

V Finally, we can drai your attention ta the fact that ta date ail sage-

V

V ty work, not anly in fores t:ry, has onesidediy studi.ed the technical
aspect 0f safety and entireiy forgotten the social an psychological
aspects.

• In order to ho ahie ta cut
dav.rn the accident rate, we fel that Vt

V
necessary ta increasc VLhe effectivcness af the present safety or—

V

ganization at ail levels w thin the ccriparly.
V

V Reparting 0f riear-acciclents V

V

Our research ‘iork bas proved that the reporting of near—accidents
my provide very encourag:i nq resuits if plannd and carried out mare—
fuliy. Under rrost roparting systems, when the researcher or safety
engineor finally receives tho material frain for instance the report—
ing on near—accicients it is considcroJ corrqDleted. rfle resuits are

V conpiied and uséd as a basis for technical measures for accident pre—
V

vention. As a sideeffect it is often mentioned that “inc enloyees
are activated”.

V

For this reason we have attenrted ta develop a rneLhod for the report-
V

ing of near-accidents as a nvsthod of activa ting safety work and ex
V V

V
V

V tending coeperatian cancerning industrial safety measures. The repart—

V

V

V

ing an near—accidents provides the participants with increased know
V

V•

V

V

V

VV

V ledge as ta work ri sks and thereby ta increased safety consciousness.

V

V

V•

V Attts are aisa baing made ta prave paths of counication and
V

V
V to inprove coaperation betweVen employer and rployee, which may lead

V

to impraved ork argani7ati.on and ob design

V

V

V

V The faliawing aspects have to ho cansiclered carefully in order ta
maLe use of the roporting of near—accidents

— The persan in the near-accident situation shcuid repart on it hirnself.
11e is the only persan able ta detVerrniVne whether or nat an incident in
a near-accident. Studios usincj observers have tJnVee disadvantaVges, V

to wit, low observer reiinbility (bath inter and intra), low vaiidity V

V of the reports, and inf]Vucnce on inc persan baing studied, which in
itseif may icad ta dis tuVrbances or near—accidents.

V

V



‘-j

— Detaiic1 infonna::cn as to whct is mcant by riear—accidents shouid be
nrovidaibfr the xitinq. If ressibie. attemots shouid be rrade
to provids oporationai definitioris cf near—accidents and discuss. these
in detaii with fhose calieci upori to report.

— Reporting shouid teke 1aceanommusiy. There wili be a iow response
frequency if this in no donc. The reports must neyer be used as a
weapon acjainst inctividuals and the ssible errors they have corrmitted1
nor shoulci spocifje individuals ho classed as accident—prone.

— A greater nuinber of near—accidents are reparted if ONE interviewer col
lecs the information, i . o. the workcrs - safety steward. The rerson
coilecting inc informa LLon shouid make daily visits to those report—
ing.

— The pericKi of tinie for reporting should ho limited. The optimal lengin
of thi.s per iod won 1x1 ppoar to ho n fortnicjht. The individual lacks
motivation for a lonqer period, wiïile a siiorter poriod would give tco
few near-acciderits, sinoc there is a certnin amount of ini:ial resist
ance to reporting. r1hQ reporting period shouid be reixiated after a
period cf four to six months.

ho repcirted bach to inc reporter as quickly as pas—
participant lias forgotten

the report he should be
in inc form of reviews and examples of specific

— The rosuit shouid ho discussed at a orkpiace meeting where ail of
the reporters arid a irvinaciement representateive are present. Carrying
out the reporting of ricar—accidents in tac manner described above
provides an opportuiiity for two-way communication where knowledge and
experience are utlizccl hy those who are rking every day in the
environîrent in question.

— Necessary measures have to be taken. If tac reporting is to have
the intendcd effect then resuits have to be readily apparent.

Experirnental activities within forcstry

The following exarrpic from tac
forestry branch iliustrates how the

reporting of near-acciclcrits shouid tee carried out in practice (sec
Figure 1). Before reporting begins, ail cf those involved within the
carpany should be informed, and they must have a positive attitude
if the study is to ho started. The interviewers are given a two-day
course, and tac reporters are congregated in groups of about 15 for
a joint two—hour information session.

During a fortnight pericxl the safety steward visits inc ioggers every
day. If a near- or rranifest accident bas taken place inc logger is
interviewed about tac incident with tac aid of a predetennined quest
ionnaire. The safety steward then sends tac information to the central
unit for processing. It is then analyzed and compiied and returned to

•

V inc safety officer and to a representative of managemant as weli as
• to the safety steward. A meeting in then heid at tac workplace, the

results are discusscd, and measures to be taken propased. Bbth tac
supervi sor and soma oUier xrson authorized to make a decision should,
if possible, ho present. The moasures to ho taken inay refer either to
technology or to organization.

.1

— The resuit shouid
sibic. Before flic

shown tac rcsults
near—accidents.



• Stucli es on rex)rL:i nq cf noar--acci.cicn Ls accord ing te e el a1ve
have toen cerried eut u:ithin four c:.ararativeiy .iarue forest coa—
nies for a pariod cf Lwo yem:c. !tcrca:rrnto] Ou terCet )rKers part—

icipated in theso. studios. The nost i.nipartant éxTxriences from these

• studies are paesented beiow.

— ero has boen e feiiow—up cf the accident trend bofore and miter

the study activitir at. iie acnjn stroton taking part in the re—

• porting on near—accidents. This trend tas been coinpared with cor—

responding trend wi.tliin ane raferenoc contrai—administration in each

cf the cornpanies nut reporti:ncj on near—accidents.

Fig. 2 shows that the rate cf accidents per million tours of work

has decreased sicjnificantly within the ac]ministxatiori studied from

jntrcyjucina of t.1ie reporting of near—accidents.

— The manifest accidents have aise becn ciassified as ta their degree

cf severity accordirg to which conseguences the accidents in the.

lest fatal cases could have lad. This classification reveais that

the proportion of severe accidents has turncd eut to be iess a.iso

within the administrations studiec] in comparison with the contrai

group of administrations.

— The repE)rting has given incicased ïnsight into accident risks and

has provicled a teclinical taris for preventive rneasures in tradition—

al as weli as in recently inthoduced jobs.

• .

— Those particiratine in the reportina have received a better insight

into the risks et work which bas reauited in safOr workinq rethccis,

• increased use of ersonal-safoty equipnent and an increased interest

in safety rnatters.

•

— Increased active participation in dcci sions concerning industrial

safety on the part of }eth einpioyer and employee.

— The safety organization bas become botter known to the individual

at the saine time as ttie organization bas baen activated and functions

better.



Figure 1. Routine for near—
aecient reporting
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ARBETARSKYDDSSTYRELSEN: — La Direction de la Protection et

de l’Hygiène du Travail.

- National Swedish Board 0f Occupa—

tional Safety and Health.

Siège: Wennerbergsgatan 10 100 26 Stockholm

Tel. 08/ 54 02 60

Président: Gunnar DANIELSSON

Dir. Gen. — 1t —

Dir. Gen. Adj.: 0. GUNNARSSON

— créée en 1972, mais existait déjà sous un autre nom

depuis 1949.
r

A.S.S. est chargé de la réglementation et du contrôle des

conditions de travail.

INSPECTION GENERALE DE LA SECtJRITE DU TRAVAIL fait partie

de A.S.S. Cette inspection est diviséé en 19 districts.

BUDGET: 1974/75 A.S.S 55,6 millions de couronnes suédoises.

Inspection. 55,5 mil]4ions de C.S.

Nombre: A.S.S. 360 personnes

tjnspection 585 personnes.

r



ARBETARSKYDDSFONDEN: — Fonds pour l’environnement du travail.

— Swedish work environment fund.

Siège: Wennergren Center Sveavgen 166 8tr. 113 46 Stockholi

Tel. 08/ 15 13 00

Sec. général: Bo OSCARSSON

—créé en 1972.

A.S.F. doit: — soutenir la recherche et le développement

consacrés à diminuer les risques d’accidents

professionnels.

— lutter contre les conditions de travail

nuisibles à la santé.

—• améliorer l’environnement du travail.

— et par là favoriser la sécurité et la santé

dans la vie professionnelle.

A.S.F. R. et D. mais aussi EDUCATION et INFORMATION

• en matière de sécurité et environnement du

travail.

BUDGET: 1974—75 80 millions de C.S.

AFS.F. est financé et géré indépendamment de A.S.S.

Nombre: 13 membres nommés pour 3 ans.

Bourses: A.S.F. distribue des bourses pour des séjours dans

une institution étrangère hautement qualifié

PRIORITE: sur les accidents du travail.
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Présentation

GrevTuregatanl4
Box5073

10242 Stockholm 5

Association franco-suédoisepourla Recherche



r
COMITE DIRECTEUR

Membres suédois Depuis

Professeur Sven BROHULT, Président de l’Association
franco-suédoise pour la Recherche 1967

Directeur Harry BRYNIELSSON, nommé par ‘Académie Royale
des Sciences Techniques 1975

Professeur Kâre FROIER, nommé par Académie Royale de
Sylviculture et d’Agriculture 1967

Professeur Tord GANELIUS, nommé par l’Académie Royale
des Sciences 1975

Professeur Erik INGELSTAM, nommé par le Conseil National
pour la Recherche Scientifique 1967

Directeur Gôsta LAGERMALM, nommé par la Direction
Nationale pour le Développement Technique 1967

Gouverneur Bengt PETRI, nommé par le Conseil National
pour la Recherche Médicale 1967

Professeur Bror REX[D, Directeur Général de la Direction
Nationale pour la Santé Publique et la Prévoyance Sociale 1967

Membres français

Professeur Hubert CURIEN, Délégué Général à la Recherche
Scientifique et Technique, Vice Président de l’Association
franco-suédoise pour la Recherche 1969

M. Albert BROUSSE, Délégué Général de l’Association
Nationale pour la Recherche Technique 1973

Professeur Constant BURG, Directeur Général de l’institut
National de la Santé et de la Recherche Médicale 1969

M. Claude DUGAS, Directeur Scientifique de la Compagnie
Thomson-CSF 1967

M. Raymond FEVRIER, inspecteur Général de l’Agronomie,

institut National de la Recherche Agronomique 1973

M. Bernard GREGORY, Directeur Général du Centre National
de la Recherche Scientifique 1973

M. Jean LALOY, Directeur Général des Relations
Culturelles, Scientifiques et Techniques du Ministère des
Affaires Etrangères 1974

M. Henri PIATIER, Directeur Général Adjoint à ‘Ecole
Polytechnique de Paris 1967



L’Association franco-suédoise pour la Recherche, AFSR, qui a été créée
en 1967, a pour mission de stimuler et faciliter la coopération entre la
France et la Suède en recherche et technologie.

L’Association a pour actions principales de:

— Promouvoir et organiser des colloques bilatéraux franco-suédois

— Organiser des conférences sur la recherche et la technologie dans
les deux pays

— Informer et recruter des candidats suédois pour des bourses scienti
fiques et techniques françaises

— Informer et recruter des candidats français pour des bourses scienti
fiques et techniques suédoises

— Stimuler les échanges de chercheurs entre les laboratoires scienti
fiques suédois et français

— Préparer les programmes de visites en France et en Suède pour des
personnalités scientifiques et techniques

— Organiser des coopérations bilatérales entre laboratoires de re
cherche et développement

— Présenter sous forme de rapports les réalisations techniques et
industrielles dans les deux pays

— Répondre aux demandes d’information sur la science et la technique
françaises et suédoises

— Informer des cours de français en Suède et en France pour des
techniciens, chercheurs et médecins suédois.

Le Comité Directeur de l’AFSR donne les lignes directrices pour l’acti
vité du secrétariat.

Le secrétariat exécute les programmes d’échanges.

Le financement de base est assuré au moyen de subventions des gou
vernements français et suédois. L’Association reçoit aussi des cotisa
tions de membres individuels ainsi que de membres associés.



Les industries suivantes sont membres associés de I’AFSR (janvier

1976).

Français

AIR LIQUIDE

ARMINES (Association pour la
Recherche et le Développement des
Méthodes et Processus Industriels)

BERTIN & CIE

CGE (Compagnie Générale
cI’Electricité)

CTP (Centre Technique de l’Industrie
des Papiers, Cartons et Celluloses)

COMEX (Compagnie Maritime
d’Expertise)

IFP (Institut Français du Pétrole)

ORSAN (Les Produits Organiques du
Santerre)

RHONE POULENC

SAGEM (Société d’Applications
Générales d’Electricité et de
Mécanique)

TECHNIQUES MENARD

THOMSON-HOUSTON
HOTCHKISS-BRANDT

Suédois

ALFA-LAVAL

ASEA

AB ASTRA

BEROL KEMI AB

TELEFON AB L M ERICSSON

FORSHEDA GUMMIFABRIK

FRIGOSCANDIA AB

AB IGGESUNDS BRUK

AB KABI

LKB-PRODUKTER AB

SAAB-SCANIA

SALENREDERIERNA AB

SCA (Svenska Cellulosa AB)

SKANDINAVISKA ENSK1LDA
BANKEN

SU (Svenska Utvecklings
aktiebolaget)

UDDEHOLM AB

AB VOLVO

Siège de l’Association franco-suédoise pour la Recherche à Stockholm

Adresse: Grev Turegatan 14, Box 5073, S-10242 STOCKHOLM 5

Tél: 08-114275 Télex: 17172 IVA S
Chef du secrétariat: M. Gérard RIVIÈRE

Correspondant à Gteborg

M. Girard DE LEYE, Association franco-suédoise pour la Recherche,

Gtgatan 15, IV, S-411 05 GOTEBORG
Tél. 031-11 0058 Télex 21186 JALGOT

Correspondant à Paris

MIle Marie WANNHEDEN, Association franco-suédoise pour la Recherche

do Ambassade de Suède
17, rue Barbet de Jouy, 75007 PARiS
Tél 5559215 Télex: 204675 SVENSK PARIS

r
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• • ,. •t i. i:,’ !pj
fi Note r

3ev3 cd tc ion H Li q:’r ; et Tccbnl que:’ du 2t L;Opteflhiru 1975

!!S$! .s!t.’Lt!t.5!Y.. !!5?f’!2E5!!!!L.SLP±!91 ¶P.RS!2L!9i!!s!2!±f’s
‘‘ !S!!H.

1. Asjects atructturau’c.

Les acttvitbu dc Recherche et Dbvelopjiement consacrées

à l’amélioration t1oc cnndlticbi.; de trnvaii. ont fait l’obtet de

ctructures porticttliZ•rub’, vcc.pter du 1er jattt’ior 1972.

A cette ditto, Lut la; :fl piano au sein du fln.lstZ’ro Lh

Travail, le “Foa& puv 19t:,viron,,emept dt! Travail” (.%rhetax skydib;

fonden — A.Sà. — Swcdisb 1k,j!; E:zwire;’rejt Pinhi). Ce fends est

alimenté par une taxe inst!fu&e nir.iuitauémeut à litquelle sont as

sujettis les eklpIoyot!ro. IQic! .m’(1ê?e à. O,075 du ‘ioatant des sc

iai na pcrçus tant daac Ic .ectoiir privé que dans les s’cteurs t

public et communal. An prc’fi..t do cvtte tac s’ajoute une sub—

vention de lEta1 • Le fnndc Â.t.P. a dispné e» IC4 dtenvirnn

70 millions de couronnes.

I) n re2n pour Waeion de soutenir par des ailouc.tiom.

les activités 4e rechervbc’ et devcioppemcnt consacrLes t diminuer

les risques d’accidents prcf’ssJonrzeis, lutter contre les condi

tions d? travail n’atsihies I’. la santé, otieôliorer l’environnement

du travail, et par là faioriser la sécurité et la santé dans la vi’

professionnelle.

A.S.F. n également voi’r but 1* développement de l’édu

cation et de l’information dans ces do’naines. Ii. est en outre

chargé de suivre le déroulement des activités qu’il subventionne.

Le Comité de Direction du Fonds est conposé de fl

membres, nommés pour trois ans par Je Gowvvruoment sur proposition

des organisations et administrations représentées (dont 4 membres

pour les différentes fédérations syndicales de salariés et 2 pour

la confédération du patronat>

n faut noter que ce fonds A.SJ. est financé et géré

•.
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RASUNDAVAGEN loi S-171 37 SOLNA SWEDEN PHONE 0812726 10
Oç +

September 10, 1976

Docteur Alain Wisner
Conservatoire National des Arts et Métiers
Départment des Sciences de PHomme au Travail
Physiologie du Travail - Ergonomie
41, Rue Gay-Lussac
75005 PARIS
Franc e

Dear Alain:

It was nice to meet and discuss various problems of mutual interest.

Hope you had a good time in Stockholm and in Lu1e.

Enclosed please find our Annual Reports. If there are some articles or

reports of interest I will be glad to send them to you. I will also

put you on our mailing list.

I look forward to meet you again.

Sincerely,

Gunnar Borg

Encls.

GB/ij
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7 Very, very light

8

9 Very light

10
11 Fairly light

12

13 Somewhat hard

14
15 Hard

16
17 Very hard

18
19 Very, very ha.rd
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MrISTÈRE DE VÉDUCAT!ON NATIONALE

ÉCOLE PRAT1QUE
DES HAUTES ÉTUDES

LABORATOIRE DE

PSYCHOLOGIE DU TRAVAIL

.qwpe de Recherche Associée eu C.A&AS.

41. RUE GAY-LUSSAC PARIS-5E

TÉL,; 033 83-94

UNE riTEODD D’A)ALYSE DES ACCIDENTS :

•

• XPERiENCE D’ENSEIGNE’1ENT ET Di!NALUATION

Xavr CU’Y

Colloqu.i sur les accidents

du travail.

STOCKHOLM — Septmbre 1976



UNE MTHODE D’ N4LYS DES ACCIDENTS :

EXPERIENCE D’ENSEIGNEMENT ET DtEVALUATION

A — LA METHODE :

Les programmes de recherche réalisés de 1961 à 1970

sous l’égide de la Communauté Européenne Charbon Acier eurent

pour conséquence essentielle de renouveler la conception géné—

tale de l’accident. 1 apparut que celui—ci était le plus

souvent déclenché sous l’action non une “cause” unique mais

d’un réseau complexe de facteurs, eux—mêmes en rapport avec

l’état globalement ou partiellement déficient du systmc

socio—tecbnique où i13 se ma3iifestaient. On a pu. ciireD ,t la

formule a été depuis fréquenuent reprise, que l’accident

pouvait être considéré comme un rvélateur ou synpt8me, parirJ.

d’autres, de dysfonctionnement rI’im système. La méthode dont

il sera question dans cet expos est élaborée précisément sur

la base des thèmes contenu. dans cette conception de l’accident.

Sur le plan opérationnel le principe dc la méthode

consiste en une procédure récui’sive permettant d’aller de

l’évènement accident vers les dysfonctionnements situés à
différents moments de la genèse de celui—ci. On pose quc la

bonne prévention demende un traitement de fond, nécessairement

dirigé vers les dysfonctiDnnements, dont il s’agit donc de

pratiquer l’identification systématique préalable

Il existe sans doute plus d’une manière de remonter

dans la genèse d’un accident. Ici intervient en effet un -

premier choix, caractéristique de la méthode : les faits à

travers lesquels s’offctuera ce retour seront limités à ce

qu’il a été convenu d’appeler les “variations”, notion déjà

présentée dans l’exposé précédent en même temps qu’une esti

mation des avantages et des inconvénients de ce chcix. De

m&ie on a vu que les relations entre variations étaient

déterminées à partir de questions du tyoe : “quelle variation

antécédente a été nécessaire pour que talle variation consé

quente se produise” ‘? Les reiations recherchées sont avant

tout d’ordre logique.

.1.
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La pratique de la méthode est préconisée en quatre
étapes :

1 — Premier recueil de faits et sélection des variations.

2 — Classement des variations dans les quatre composante.s
générales retenues : Individu1 Tache, Matériel, Milieu.

3 — Recherche dcs relations entre variations classées,
construction d’un arbre logique décrivant la genèse
de l’accident à travers ces variations, évenuellement
poursuite du recueil des faits au vu des lacunes
apparues en établirsant l’arbre.

1. — Analyse pluridisciplinaire de l’arbre fizalement
obtenu, intcrprétation de l’accident en termes de
dysfonctiorniements rapportés à différents systèmes,
décisions en faveur de la prévention et pour une
exploitation plus compiète des données.

B - PREMIERE EXPERflIENTATION

Nous avons participé avec le Centre de Recherche
de l’I.N.R.S. à ime expérimentation de cette méthode dans les
mines de fer de Lorraine, de Novembre 1971 à Juin 1972. De
animateurs de sécur±té de ce mines (porions) ont été formés
à la pratique décrite ci—dessus et ont analysé 169 accidents,
avec arrt, survenus durant cette péricde. L’exploitation
des données s’est effectuée à la section de Psychologie
Industrielle de l’I.N.R.S..

De cette expér±ence en situation réelle les ensei
gnements suivants sont à oouligner :

— la méthode est apparue praticable dans l’industrie
par des agents de ma±trise en ce qui concerne les
étapes 1 et 2 :

— Les analyses montrent de façon précise qu’en majcrité
les accidents présentent ‘me genèse comploxe ;

— elles mettent en évidence des facteurs de risque ainsi
que des relations entre facteurs que l’exploitation
traditionnelle en usage dans les mines n’avait pas
identifiés ; exemple la cha±ne suivante :

•pazine - opération omise • récupération
mouvements incontr8lés — blessure.

— elles suggèrent très directement un ensemble de mesures
de prévention appropriées au secteur et bien diversifiées
en actions sur les individus et les tâches, sur le
matériel et le milieu de travail, sur l’organisation
du travail.
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Les résultats complets de l’expérintation figurent
dans le rapport n° 1kO de i’I.N.RS. Cependant malgré ce bilan
positif les directeurs des mines concernés n’ont pas souhaité
continuer l’application de la méthode après ce premier essai.
Ils invoquèrent à ).‘appui de leur décision deux types de
motifs :

a) le bouleversement et limporta.ice du travail supplé
mentaire qu’en,endrerait dans les services de sécurité
le remplacement du mode d’xpioitation traditiotmel
des accidents par le nouveau ;

b) les difficultés rencontrées dans le maniement ordinaire
de la méthode : il était reproché à celle—ci une
certaine lourdeur., des exigences d’abstraciion et des
ambiguités terminologiques ; la déclaration individuelle

soivt résume assez bien iargumentation des responsables :
“les résultats obenus sont peuttre de meilleure
qualité mais l’analyse d’accident devient i travail
laborieux et l’effort exigé est demesur6 par rapport
à ces résultats”.

La méthode ayant fait la preuve de son efficacité
sur le plan des objectifs qui lui avaient été dfiriis (recherche
des facteurs d’accident), il importait d’essayer de vérifier
le degré de pertinence de ces objections (une méthoae efficace
n’est pas nécessaiiement souhaitée elle peut être redoutée et
provoquer des attitudes d’hostilité dans un premier temps).
Il importait en outre après évaluation des difficultés réelles
de tenter de faire la part des aspects traitables par une tor—
mation adaptée des bilisateurs, et des aspects appelant un
une modification clans la présentation actuelle de la méthode.
Pour cette double raison une nouvelle expérimentation a été

__

conçue avec la section de Psycholgie de l’I.N.R.S.

C - STAGE EXPZRIMNTAL :

Cette seconde expérimentation a pris la forme d’un
stage destiné à des agents de sécurité en fonction dans une
entreprise. Quinze agents venant de secteurs industriels
différents ont participé au stage organisé en deux essîons
au centre de l’I.N.R.S. à Nancy. La première session, d’une
durée de trois jours, visait à enseigner le maniement de la
méthode. Les exposés ont été suivis d’exercices d’analyse de
cas et d’épreuves de contr8le corrigées en groupe. De retour

.1.



4

dans Î ti-ws leurs entreprises les agents se sont,

pendant quatre mois, efforcé d’appliquer la méthode

aux accidents qui pouvaient survenir. Après quoi ils se

sont réunis à Nancy pour une session d’évaluation qui a

duré deux jours, ies épreuves de contrôle ont été administrées

pour apprécier l’acquis après la période d’essai n usine.

Les analyses faites durant ‘ett même période ont ét# examinées

et les agents ont ét invités à exprimer leurs opinions sur

la méthode, sur son maniement et sur son application dans

une apli-tion dan3 ‘n entreprise. Pour le recueil des

données tous les exercices écrits ont été récupérés et toutes

les discussions enregistrées.

Le stage ainsi conçu a été jugé propre à appc’rter

des réponses aux questions suscitées par l’aspect quelque peu

contradictoire des résultats de l’expérience “tnincde Lei’11 :

Les sessions de formation, étroitement contr8lées, devaient

permettre de déceler toute difficulté inhérente à la présenta—

tion ou à la conception de la méthode, ressentie par des repré

sentants des vrais destinaiaires, et d faire en outre éven—

tueilement la part dei difficultés réductibles par la formation

et des difficultés résiduelles. Les essais d’application en

entreprise et leur évaluation au cours de la deuxième session

devaient fournir des informations plus précises sur les

conditions qui,dans les organisations industrielles, peuve&

favoriser ou au contraire interdire l’introduction de la

méthode et notamment sur les attitudes de l’encadrement et des

directions face aux propositions d’irovation en matière d’analyse

d’accidents.

Nous examinerons maintenant la validité de ces

prévisions à travers les données recueillies aux différents

moments du stage. -

Avanttoute présentation de la méthode, les participants

assistaient à la projection d’un film d’accident et étaient

invités à analyser le cas de la façon qui leur était habituelle.

Les résultats de ces analyses étaient comparés à ceux de

l’ne1yse effectuée au préalable avec la méthode proposée.

On aconstaté que

— Dix participants sur quinze ont su mettre cn évidence

le mécanisme de l’accident présenté.

— L’ensemble des participants n’a identifié que 44 % des

facteurs dégagés avec la méthode ; certains des facteurs

omis étaient absolument nécessaires à la production

de l’accident.

.1.
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— Les facteurs les plus mentionnés étaient prùches de
l’accident.

— La structure de la genèse reconstituée par ls parti
cipants était plus simple (de type séquent-iel) que la
structure obtenue avec la méthode.

Après ime preiiire présentation, sur le mode des
exposés habituels destinés à faire coima±tre la méthode, ls
participants ont subi deux épreuves, l’une de c1asement des
variations (quarante libellés c variations sont répartir
dans les quatre catégories “individu”, “Tâche”, “Matériel”,
“Milieu”), l’autre de constructions d’arbres logiques
(représenter par un diagranrnie les relations logiguos eistant
entre un groupe donné de variations). Les mêmes épreuves ont
été administrées (avec des questions différentes) à la fin
de la première session, c’est à dire après de noibreux
exercices et explications. Les résultats globaux sont donnés
par le tableau suivant :

Nombre total d’erreurs

Après le A la fin
preuves premier exposé — d la sessior

Classement de 170 95variations

Construction de 67
diagrammes

H’I
Pour le classement de variations un progrès a été

réalisé mais le nombre d’erreursreste élevé (is % ces réponses).
Pour la. construction de diagrammes le progrès est nul. On peut
donc considérer que l’effet de la formation est arsez faible
à la fin de la première session.

L’analyse qualitative des résultats fait appara±tre
une difficulté particulière à l’épreuve de classement : la
différenciation entre les catégories “Individu” et “Tâche”.
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La définition de ces catégories dans la pré3entation de la
méthode a manqué de clarté et les agents habitués à travailler
antérieurement avec la df.chotomie “causes humaines”, “causes
matérielles” n’ont pas réussi à utiliser le nouveau découpage
proposé.

Les participants ont également eu du mal à acquérir
une pratique satisfaisante de l’établissement des arbres
logiques. La difficulté tient ici aux aspects formels
du travail demandé (appliquer des règles logiques comme
celle de l’implication) : les erreurs correspondent le plus
souvent à un abandon momentané de la règle formelle au profit

H règle PlUS “concrète”, comme l’illustre l’exezple—type
suivant :s

— groupe de variations prcposé : sol mouillé, panne du véhicule,
glissade, déplacement à pied ;

— réponse de la inaJ on té des participants : () () () ()
- réponse du corrigé : () ‘Ø

La séquence des participants st recevable du point de vue
d’une chronologie possibl3 des variations. Mais du point de vue
de la règle de mise en relation logiqu des faits, définie dans
la méthode, la flèche reliant et 1 n’est pas correcte et
la solution du corrigé est la seule possible.

Le fait que le participants ayant réussi à faire
peu d’erreurs possèdent à la fois un niveau d’instruction
élevé et un statut dans l’entreprise fort accrédite l’idée
de l’influence d’un facteur c’..’J.turel.. Il ressort bien de cette

O expérience que la difficulté de construire un arbre logique
pour décrire un accident se laisEe mal réduire par la formation
spécifique adoptée. Or l’arbre logique est certainement un des
points forts de la méthode et il est sans doute malaisé de
modifier cette partie sans porter atteinte l’efficacité de
l’outil.

Les résultats de la formation doivent être évalués
en outre à l’aide des données de la deuxième session (quatre
mois après l’enseignement proprement dit et après exercices.
sur le terrain). Notons d’abord que les participants ayant

.1.
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eu l’occasion de traiter quelques cas dans leur entreprise
ont obtenu de rnilleurs résultats aux épreuves qu’à la fin
de la première session,. Au contraire tous les participants
qui, pour différentes raisons, n’ont pu appliquer la méthode
entre les deux sessions ont réalisé de moins bonnes performances

la seconde session. Un entraînement post—forination sur des
situations apréhendées concrètement aurait donc un effst
positif. Au cours de la seconde sdssion les participants ont
eu, conuue au début du stage à analyser en détail et indivi-.

duellement un cas d’accident. Mais cette fois ils devaient
utiliser la méthode apprise. Par rapport à l’analyse “modèle”,

l’ensemble des participants a identifié 87 % des variations

en jeu, ce qui représente un progrès substantiel comparé aux

44 dc la première analyse. En outre, l’examen individuel

des analyses montre que le progrès est sensible pour chacun

des participants. Nme dans la construction du diagramme

logique, qui était demandée dans cette épreuve, tous les

participants sauf un ont mieux réussi qu’aux exercices de la

première session, ce qui semble confirmer d’un

entraînement pratique d’ufle certaine durée.

APPLICATION DANS LES ENTREPRISES :

A j’occasjon de la deuxième session les participants

ort livré leurs opinions sur ).‘introduction de la méthode dans

les entreprises, s’accordant à reconnaitre que celle—ci rencon-.

trerait plus que de conditions favorables, notam

ment :

— la méthode est vu’ comme imposant un surcroit de travail ‘ux

personnes désirant l’essayer ;

— elle vient concurrencer des systèmes de traitement des accidents

déjà en place et dont l’abandon rapide est difficile à envi

sager ;

— le recueil d’informations détaillées sur les antécédents d’un

accident se heurte encore actuellement à une forte opposition

de la hiératchie ;

les faibles moyens accordés aux services de sécurité sont

insuffisants au regard des exigences d’application intqnsive

de la méthode ;

— les problèmes identifiés en poussant l’analyse avec la méthode

risquent de provoquer contre celle—ci l’hostilité du C.H.S.

aussi bien que de la Direction.

.1.



8

D — CONCLUSION :

Le stage expérimental organisé au Centre de Nancy apermis de confirmer l’existence de difficultés inhérentesà la méthode, perçues 1ers de la première expérimentation surle terrain. En outre, la mature de ces difficultés a pu êtreidentifiée.

Certaines de ces difficultés (utiiisaton de nouvellescatégories de facteurs, maniement de règles logiques) no se
laissent pas complètement réduire par une formation spécifique.Il faudrait alors envisager soit une préparation des agentssur la base d’un contenu plus large (cours de Sécurit6), soitune coopération agents—izigénieurs dans la conduite des analyses.

1)ans tous les cas, un mixii.mwn de formation est nécessairepour l’utilisation de la méthode qui es exigences, au mêmetitre que la plupart des outils cu machines dont le débutantdoit apprendre à se servir.

Des suggestions ont en outre été faites po.ar que laprésentation dc la méthode, dans ls livrets ou dans ie expcc3s,soie aménagée sana atténuer l’efficacité de l’analyse.

D’autres suggestions visent l’information, roire larecyclage en matière de sécurité. d03 responsables cadres etdirecteurs d’entreprises. Car l’obstacle le plus important àl’adoption durable d’une méthode de ce genre est en définitivmoins dans la diffic-121té pour les agents d’arriver à en appliquertous les points à la lottr (seuls les principes essentielssont à respecter), que dans les résistances actuelles deshiérarchies à l’égard de ce type d’étude des accidents.
Q
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g Frerich-Swedish Synposiurn on
0ccuptional AccidenLs Research

PROGRAM

Monday, September 6th

- Arrivai

Tuesday, September 7th

9.00 a.m. Visit to the National Board cf Occupational Health and Safety
(Arbetarskyddsstyreisen). Prof Nus Lundyren, Dr Eiisabeth Lagerlf
(Leave hotel by car at about 8.30)

12.00 - LUNCHEON

13.30 — Visit to the Royal Technical University of Stockholm, Institute for
Aviation Technology and Institute for Industrial Ergonomy. Prof
Cari Lager, Prof Ulf Aberg

19.00 - Reception and dinner at Wenner—Gren Center, 23rd floor, Sveavgen
166, Stockholm

Wednesday, September 8th

8.15 a.m. - Visit to 0xelsunds Jrnverk, 0xelsund (One cf the biggest iron—
works factories in Sweden, about 120 kilometers south cf Stockholm).
M.M. Brnnstrbm. Bus leaves from your hotel 8.15 a.m. Return to
Stockholm about 16.30 p.m.

10.00 Arrivai

Coffee - General introduction to the company

10.30 The company from the point of view cf the employes

Statistics concerriing the employces
Among others: The number cf ernployees

Distribution women-men
Foreign employees
Absentei srn
Accident statistics etc
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b

11.00

11.30

12.00

13.15

14.30

15.00

Company health service:

Or’ganization
Work organization
Co-operati on
Education etc

Special activities wthin the accident area

Questions - discussion

Luncheon at the company lunch-room

Visit to the ironworks

Coffee - Questions and ansvers - Ready for departure

Departure for Stockholm

Thursday, September9th

9.00 a.m. - Seminar

The seminar will take place at Industrihuset, Storgatan 19, Stockholm

9.00-12.00 - Session. Presentation of and discussion on different projects in
France and Sweden. Each of the presentations should take about 10-l5minu--
tes whereafter a discussion 0f about 10 minutes will take place.

— Research and development regarding work safety in Sweden
by Elisabeth Lager1f, Sweden

- Some tendencies regarding work safety
by Alain Wisner, France

- Practical experience f.j1’iiicu1ties in accident prevention
by Hkan Tljestedt2.dç

The industrial medical officer and accident prevention
L by Jean-Jacques Jarry, France

— Reconstructicn 0f the origin of accidents: advantages, difficulties
and limitations
by Jacques LePlat, France

- An accident analysis method: teaching and evaluation experiment
by Xavier Cuny, France

— Occupational accident prevention. Research and description of potentional
factors of accidents
by E Quinot, France

10.. )
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- Development of a method of occupational accident research and
practical safety work
by Leif Svanstrim, Sweden

— Dangerous work. Experimental methods for control of workload
and man/machine adaptation
by Cari Lager, Sweden

12.00 LUNCHEON

13.00-17.00 Session continues

- Power relations, behavioral control system and safety in industry
by Jan Kronlund, Sweden

— Safety in Forestry. Remunerative system and risk-taking
by Carin Sundstrbm-Frisk, Sweden

— Accidents andwork load in agriculture
by Norbert See, France

— Identification, risk consciousness and work organization. Three
concepts in job safety
by Elisabeth Lagerliif, Sweden

/— Safety at work and road safety: a draft of comparative analysis
/ illustrating the case of professional drivers

by Yvon Chich, France

— Accident prevention in explosives industr.y
by Urban Kjellén, Sweden

— Communications within working groups
by Francis Jankovsky, France

(1)
— Combined study of safety and noise on small stamping power presses

by Monsieur Jaunet, France

- A rnultidisciplinary study of the consequenses 0f night-work on
industrial mental stress. Consequences regarding safety
by P Cazamian, France

— Logging research from basis — applied research and development for
forestry
by Bo Pettersson, Sweden

Future plans for accident research at the National Board of
Occupational Safety and Héalth
by Nus Lundgren, Sweden

k L
17.00 DINNER

jaîo2O Evening session (prel.)



r

Friday, September lûth

4

9.00 a.m. General methodological aspects on occupational accidents
research (organization research, statistical empirical
methods, experimental technical research development)
The discussion will take place at Industrihuset, Storgatan 19,
Stockholm

12.00

13.30

- LUNCHEON

— Concluding discussion. Further French-Swedish co-operation in
occupational accidents research.

Location: Hotel MORNINGTON
Nybrogatan 52
Stockholm
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