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OsjecTIvEs — The primary purpose of this study was to determine the association between organiza-
tional factors and accidents among employees on the Norwegian continental shelf,

MerHobs — A self-administered survey among offshore petroleum personnel was conducted in the
spring of 1990. The survey drew respondents from five companies and eight platforms. The response
rate was 92% (N = 915).

ResuLTs — Substantial correlations were found between management and employee commitment and
involvement in safety work, social support, attitudes towards safety measures, the personnel’s satis-
faction-dissatisfaction with the safety and contingency measures and accident frequency.
Concrusions — Employee satisfaction-dissatisfaction was associated with injury rates, and also with
other organizational factors. The credibility of the theory that employee perception of safety and con-
tingency measures mirrors the status of accident prevention work was enhanced.

KEY TERMS — accident prevention, accidents, management commitment, management involvement,

occupational health, social support.

Employee perception of safety and contingency
measures has been found to be the most important
factor for perceived job stress and subjective risk as-
sessment among personnel on offshore oil platforms
in the North Sea (1, 2). Job stress and perceived risk
was also significantly correlated with the number of
accidents and near-accidents on such installations.
Therefore it was relevant to uncover organizational
and social factors exerting influence on the person-
nel’s satisfaction-dissatisfaction with safety and con-
tingency measures (3). This information is especially
important if these factors also affect accident risk.
Self-administered surveys disclose the respond-
ents’ subjective evaluations. One can then ask how
consistently do these evaluations portray the real sta-
tus of accident prevention work. Dunham (4) showed
that employee assessments of job characteristics were
consistent with “objective” evaluations of the same
factors. Likewise, employee and supervisor assess-
ments of job characteristics are significantly corre-
lated. The perception of job characteristics reflects
the type of job and the technology and position of
the respondent (4—38). If the respondents perceive
safety and contingency measures in a “realistic” way,
greater dissatisfaction on oil platforms should be ex-
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pected where the injury frequency rate is high (“high
injury platforms”) than on platforms where the rate
is low (“low injury platforms™). In contrast, the re-
spondents’ own experience of accidents can also in-
fluence their perception of these factors.

The empirical consequences will be the same both
when employees perceive safety and contingency
measures in a “realistic” way and when experience
with accidents shapes their perceptions. For practi-
cal reasons it can be difficult to conduct controlled
experiments to test these attitudes. However, by com-
paring satisfaction-dissatisfaction on low- versus
high-injury platforms for personnel having the same
injury experience, one may be able to enhance the
credibility of the theory that employee perception of
safety and contingency measures “realistically” mir-
rors the status of the accident prevention work at the
sites in question. Separate analyses must therefore
be conducted of employees who themselves have
been injured and of those who have never suffered
an injury.

If differences are found in satisfaction-dissatisfac-
tion on low-injury and high-injury platforms in
groups of personnel having the same injury experi-
ence, the credibility of the theory that the personnel’s
subjective assessment reflects the true status of ac-
cident prevention is heightened. Therefore the sat-
isfaction-dissatisfaction of workers without records
of injury (ie, those who themselves have not expe-
rienced an accident when conducting their work) on
platforms having low versus high accident experi-
ences must be compared with the satisfaction-dissat-



isfaction of workers with records of injury (ie, who
themselves have experienced an accident) on plat-
forms having low versus high accident exposure. It
is important to analyze these relations in order to be
able to outline efficient preventive measures and pro-
mote safety.

The specific objective of this paper was thus to
examine how consistently employee evaluations of
safety and contingency measures portray the real sta-
tus of accident prevention measures on board by an-
alyzing the relations between the employees’ evalu-
ations of safety and contingency measures in rela-
tion to their accident experience.

Subjects and methods

Sample

A sample intended to be representative of the oft-
shore petroleum industry on the Norwegian Conti-
nental Shelf was selected. It came from eight plat-
forms and five companies. The response rate was
92% (N = 915). (See also reference 3.)

Measures

The respondents were asked to assess their satisfac-
tion with the safety and contingency factors on the
oil platform on which they worked, management and
employee commitment, involvement in safety work,
social support from management, supervisors and
colleagues, and their own attitudes towards safety
measures. Fifty test items were used to measure these
aspects. (See reference 3 for a description of these
indices.) In addition, the respondents’ own experi-
ence with occupational accidents and “near-acci-
dents” was measured.

The respondents were asked to report whether they
had experienced accidents in their time offshore or
not and whether they had been exposed “many
times,” “once,” or “never” to a situation or incident
which could easily have led to injury.

The ratio between self-reported accidents and
“near-accidents” was 1:3. Accident figures published
annually by the Norwegian Petroleum Directorate (9)
and the respondent’s self-reported accident frequency
were compared. Accident figures, as well as self-re-
ported frequencies, were given range values separate-
ly for maintenance and construction personnel, op-
erator personnel, drillers, and technical-mechanical
personnel, and the range values were identical for
statistical figures from the Norwegian Petroleum Di-
rectorate and self-reported range values. The self-re-
ported data were found to be valid (10).

Analysis

Because of the great number of single items used in
the measurement, it was first considered necessary
to replace single test items by indices which depicted
the underlying structure of the evaluations (belief
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dimensions). Principal component analysis was used
to detect the underlying factors. (See reference 3.)
For each individual the scores on test items be-
longing to a certain index were then added without
differential weighting, and a score for each dimen-
sion was determined. For testing the differences in
significance due to the respondents’ injury experi-
ence (ie, whether or not they themselves had been
injured), the chi-square test and the t-test were used.

Results

The employees’ degree of satisfaction-dissatisfaction
with safety and contingency measures was depend-
ent on whether they themselves had been injured
while carrying out his work duties. Those who had
never been injured were compared with those who
had been injured. The differences were significant
for protective measures (t = 3.61, N = 857, P =
0.000), instructions (t = 3.70, N = 859, P = 0.000),
and training (t = 3.30, N = 863, t = 0.001). Those
who themselves had been injured were more dis-
satisfied than those who had never been injured. The
results can be explained as follows: (i) a respond-
ent’s own injury experience was significantly corre-
lated with dissatisfaction and (ii) the fact that safety
and contingency measures prevent accidents brings
about satisfaction with these conditions. The person-
nel’s perception of the situation is “realistic” and
mirrors the true status of the accident prevention
work on the platform.

The number of accidents varied due to platform
(* = 14.25, degrees of freedom (df) = 7/884, P =
0.047). Satisfaction-dissatisfaction among the person-
nel on platforms where the number of accidents was
greater than expected (“high-injury platforms™) was
compared with that among personnel on platforms
where the number was lower than expected (“low-
injury platforms”). The number of platforms was four
in both groups. As seen in table 1 the employees
were more dissatisfied with the safety and contingen-
cy measures on the high-injury platforms than they
were on the low-injury platforms.

Separate analyses were conducted of employees
who themselves had been injured and those who had
never suffered an injury during their time offshore.
Satisfaction among personnel with the same injury
experience on low-injury and high-injury platforms
was compared. Among employees who had never ex-
perienced an accident themselves, the differences in
satisfaction-dissatisfaction were significant due to
platform.

However, in the group of persons who had been
injured, there were no statistically significant differ-
ences due to platform category (table 2). There can
be various reasons for this finding. The personnel’s
perceptions could have been closer to the “objective”
risk among the uninjured employees than among the
injured ones. Hence, the respondents could have been
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Table 1. Number of persons not satisfied with the safety and contingency measures on low-injury and high-injury platforms

(Fexp = expected values and F,,s = observed values)

Low-injury platforms

High-injury platforms

Y P-value
F obs Fexp Fobs Fexp
Employment condition
Injured personnel
Operator personnel 17 22 83 78
Contractor personnel 32 27 91 96 2.12 NS
Uninjured personnel
Operator personnel 127 112 222 192
Contractor personnel 69 84 192 177 6.09 0.014
Personnel group
Injured personnel
Group | (administration,
production, catering) 12 Rk 42 43
Group I (drilling, maintenance
technical-mechanical) 30 31 118 117 0.01 NS
Uninjured personnel
Group | (administration,
production, catering) 92 82 169 179
Group |1 (drilling, maintenance,
technicai-mechanical) 77 87 . 199 189 3.03 0.082

2 “Not satisfied” =*“neutral,” “dissatisfied,” and “strongly dissatisfied”.

Table 2. High- versus low-injury platform differences in the
respondents’ ratings of satisfaction —dissatisfaction with the
safety and contingency measures. (NS = not significant)

Uninjured personnet Injured personnel

t-Vaiue P-value t-Value P-value
Protective measures 512 0.000 1.84 NS
Instruction 4.28 0.000 1.59 NS
Training 252 0.012 1.77 NS

satisfied primarily because the platform had given
high priority to safety and contingency measures and
not because of their own injury experiences. Since
the uninjured employees know the dangers, they are
able to tell which measures are necessary for suc-
cessful accident prevention. They are also able to
avoid dangerous situations. Consequently they are
not so frequently subject to injury as those whose
perceptions are less “objective.”

The personnel’s assessments mirror the true situ-
ation in both the group with injuries and that with-
out. An oil platform is a complex organization em-
ploying several personnel groups engaged in various
duties. Accident frequency and objective risk depend
on the personnel group and employment conditions
(11, 12). Drilling personnel, maintenance and con-
struction personnel, and technical-mechanical person-
nel experienced the greatest risk (“high-risk person-
nel”), while administration, production, and catering
personnel experienced the smallest objective risk
(“low-risk personnel”). Contractor personnel expe-
rienced greater risk than operator personnel.

If the percentage of the persons in the group of
high-risk personnel who are operators and contrac-
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tors is the same on both high- and low-injury plat-
forms, the assumption that the assessments are closer
to “objective” risk estimates also in these personnel
groups gains greater credibility. The chi-square test
confirmed this possibility (}* = 2.12, df 1, not sig-
nificant). Nor was the group of injured personnel ex-
pected to have any differences in the number of per-
sons belonging to high-risk and low-risk groups both
on low-injury and high-injury platforms. This expec-
tation was also confirmed (%2 = 4.41, df 6, not sig-
nificant). The results show that (i) the satisfaction-
dissatisfaction with safety and contingency measures
among the personnel were “realistic” (ie, they mir-
rored the true status of the accident prevention work
on the platform and (ii) the conditions affected the
number of occupational injuries.

Discussion

This study compared satisfaction-dissatisfaction on
low- versus high-injury oil platforms. The credibili-
ty was heightened of the theory that employee per-
ception of safety and contingency measures “realis-
tically” mirrors the status of accident prevention
work on oil platforms.

When matched pairs of the management of man-
ufacturing firms have been compared (13—16), com-
mitment and involvement has been the factor most
frequently found to characterize firms achieving low
accident figures in comparison with firms with high
accident rates. In these studies matched pairs of com-
panies were selected so that two members of each
pair were comparable. Both firms in each of the pairs
were located in the same area, were in the same in-



dustry, and were approximately of the same size.
However, the firms in each pair had marked differ-
ences in accident frequency. Greater management
commitment and involvement in safety matters was
found to be related to lower accident rates. Other
important factors found to separate low-injury and
high-injury firms were work-force stability, stringent
housekeeping, control and inspection routines, for-
malized accident reporting systems, and frequent
positive contact between employees and supervisors
regarding safety matters. (See also reference 17 for
a review of the literature.) In these studies low ver-
sus high accident rates were considered an effect of
the safety program factors. The studies did not fully
meet the demands for inferring causal relations.
However, to study these factors “experimentally”
gives rise in most cases to both practical and cthical
problems (18, 19) that make such a design difficult
or impossible to carry out.

In the present study it was found that employee
perception of greater management commitment and
social support were associated with lower injury
rates. In addition, the validity of employee self-re-
port data was established through a comparison of
employees’ reports of safety measures to injury rates.
Improving the factors contributing to the variance in
satisfaction-dissatisfaction with the safety and con-
tingency measures will therefore probably also lead
to real improvements in these measures. There is rea-
son to believe that any improvement of the real sta-
tus will affect the accident frequency rate and reduce
the number of accidents taking place.
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