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of workers is common, and often presented as a safety measure in accident reports or databases.

However, based on our results, such training or education seems not necessarily to be effective.

Manufacturing (3 and 4™ columns of Table 2) We will discuss the industry-specific
estimation results below. Here, the estimation results for manufacturing will be examined. FALLING
was not included as an independent variable because no manufacturing workers in our data answered
that the possible fall of heavy weights was an issue in their workplace. Although the estimated
coefficient for FW is positive and significant in the base model, FI¥ becomes insignificant in the full
model, a change reflected also in the pooled data. The estimated coefficient for EXPERIENCE was
negative and significant. Significant work experience would lessen the accident involvement risk.
Typically, workers operate machines in the manufacturing sector. Familiarity with the operation of
such machines usually means an increase in the relevant operational skills, and this may lead to
accident reduction. Furthermore, inattention or a false sense of security resulting from considerable
experience does not dominate this increased-skills effect in our data. The estimated coefficient for
VIOLATION was almost significant (p = 0.1061), suggesting that this factor would have a certain
degree of impact on accident involvement frequency in the manufacturing sector.

SAW VIO PENALTY was not significant for manufacturing workers.

Construction (1% and 2™ columns of Table 3) CHEMICAL was not included as an independent
variable, because no workers in the construction sector in our data answered that hazardous
chemicals were used in their workplaces. The estimation results here are different from those of
manufacturing. No variables beyond those representing certain types of work were significant in the
base model. In the full model, it is notable that the estimated coefficient for CFQ was negative and
significant. As explained in Section 2-2-3, the lower the respondent’s CFQ, the more accident prone
he/she would be. Therefore, construction workers who tend to suffer from cognitive failures also
tend to be involved in occupational accidents. However, remember that FI¥ is not significant in the
base model. Therefore, it is not true that FIW was estimated as significant under the influence of
selection bias. Finally, the estimated coefficient for VIOLATION and SAW VIO _PENALTY was

positive and significant, as in the case of the pooled data.
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Other industries® (3™ and 4™ columns of Table 3) CHEMICAL was excluded from the
statistical model for the same reason as in the analysis respecting construction workers. The
~ estimation results of the other industries reflected a mixture of the results for manufacturing and
construction. The significance of AGE and WORK_HOURS, here, was similar to the results for
manufacturing workers, and the significance of S4W_VIO_PENALTY and VIOLATION was similar
to the results for construction workers. Although the coefﬁcient for FW was positive and significant
in the base model, it was no longer significant in the full model. On the other hand, the coefficient
for VIOLATION was again positive and significant. Thus, according to our data, rule violation has a
~ positive relationship with accident occurrence in all industries, and this effect seems to be universal,
regardless of the business sphere. Among the individual characteristics, SAW_VIO_PENALTY was

estimated as positive and significant.

What means are effective, then, in decreasing occupational accidents involving FWs, on the
basis of our statistical results? Both our pooled data and industry-specific data suggest that the mere
fact of being an FW does not increase the risk of occupational accident involvement, and thus that
there is no “pure contractual effect.” Therefore, rehiring FWs as PWs would not contribute to
accident reduction, at least in Japan. The safety measures taken by firms (e.g., safety patrols by
managers, and the introduction of an occupational health and safety management system) seem to
have an impact on accident reduction, as shown in the estimation results of count data analysis
(Table 2), but such safety measures tend td be less prevalent in workplaces involving FWs than in
those involving PWs, as is clearly demonstrated by the descriptive statistics (Table 1). These results
may suggest that FWs tend to be more involved in occupational accidents because the safety
measures in their workplaces are not sufficient, relative to those in PWs’ workplaces. In addition, the
insignificance of the estimated coefficient for CFQ and SAFETY_TRAINING suggests that an
individual’s specific ability is not particularly important in occupational safety. Therefore, safety
measures that aim to develop “organizational effectiveness” regarding safety (e.g., safety patrols or
the introdﬁction of an OHSMS) would be more effective in occupational accident reduction than
those that aim to develop “personal ability” (e.g., education or safety training)—contrary to the

conclusions of many accident reports, at least with regard to the Japanese workplace.

8 Qut of the 1,509 samples in “other industries,” there were 408 samples in service, 312 in others, 278
in financial businesses other than securities, 113 in retailing, 105 in warehousing, 91 in
communication services, 36 in securities, 34 in bus and train services, 33 in the electricity supply
industry, 26 in land transportation, 20 in trading companies, 15 in real estate, 13 in gas companies, 13
in air transportation, 8 in marine transportation, 3 in fisheries, and 1 in mining. The top 5 industries
account for 80% of “other industries.”
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5  Conclusions

We analyzed the data collected by an Internet survey, to determine which factors influence the
accident involvement risk of workers. Our study particularly focused on the effect of employment
status (flexible employment or permanent employment) on occupational accident risk. We';attempted
to exclude the effects of a host of confounding factors, the most important of which is the score on
the Cognitive Failures Questionnaire, which quantifies a given respondent’s accident proneness. Our
findings inay be summarized as follows. (1) A pure contractual effect was not detected in our data.
This means that changing a worker’s employment status from FW to PW would not be effective as
an accident reduction measure. (2) Our data suggest that, typically, a worker’s job experience does
not significantly influence their accident involvement frequency, though existing studies suggest that
the greater the work experience, the lower the probability of occupational accident involvement. (3)
The score on the Cognitive Failures Questionnaire, which is an index of accident proneness, does not
appear to have any relation to accident involvement risk, except in the case of construction workers.
(4) SAW VIO _PENALTY is positively significant, but SAW ACCIDENT is not significant; and both
results suggest that there is no “bad example effect.” This means that safety education may be less
effective than often thought as an accident reduction measure. (5) VIOLATION is (nearly) significant
in all industries. Thus, an incentive scheme that encourages workers to follow safety rules will tend
be effective in accident reduction. However, the specific design methodology for such an incentive
scheme needs to be explored. (6) Among the accident reduction measures taken by firms, safety
manager patrols, and the introduction of an occupational health and safety management system,
would have an impact on occupational accident reduction. Although other variables representing
safety measures taken by firms were not significant, this does not necessarily mean that incentive
schemes like penalties and rewards are ineffective as accident reduction measures. Their apparent
ineffectiveness may, for example, be owing to the establishment of ineffective penalty or reward
levels; and thus, if these levels were properly set, the related incentive schemes may be effective as

accident reduction measures.
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Appendix: The Cognitive Failures Questionnaire (Broadbent et al., 1982)
The following questions are about minor mistakes which everyone makes from time to time, but
some of which happen more often than others. We want to know how often these things have

happened to you in the last six months. Please circle the appropriate number.

Very Quite Occasio-n ~ Very Never

often often ally rarely
1. Do you read something and find you haven’t been thinking about it 4 3 2 1 0
and must read it again?
2. Do you find you forget why you went from one part of the house to 4 3 2 1 0
the other?
) 3. Do you fail to notice signposts on the road? 4 3 2 1 0
4. Do you find you confuse right and left when giving directions? 4 3 2 1 0
5. Do you bump into people? 4 3 2 1 0
6. Do you find you forget whether you’ve turned off a light or a fire or 4 3 2 1 0
locked the door?

7. Do you fail to listen to people’s names when you are meeting them? 4 3 2 1 0

8. Do you say something and realize aﬁerwayds that it might be taken 4 3 2 1 0
és insulting?

9. Do you fail to hear people speaking to you when you are doing 4 3 2 1 0
something else?

10. Do you lose your temper and regard it? 4 3 2 1 0

11. Do you leave important letters unanswered for days? 4 3 2 1 0

12. Do you find you forget which way to turn on a road you know well 4 3 2 1 0
but rarely use?

13. Do you fail to see what you want in a supermarket (although it’s 4 3 2 1 0
there)?

14. Do you find yourself suddenly wondering whether you've used a 4 3 2 1 0
word correctly?

15. Do you have trouble making up your mind? 4 3 2 1 0

16. Do you find you forget appointments? 4 3 2 1 0

17. Do you forget where you put something like a newspaper or a book? 4 3 2 1 0
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18.

19.
20.

21.
22.
23.

24.

25.

Do you find you accidentally throw away the thing you want and
keep what you meant to throw away — as in th; example of throwing
away the matchbox and putting the used matoh in your pocket?

Do you daydream when you ought to be listening to something?

Do you find you forvget people’s name?

Do you start doing one thing at home and get distracted into doing
something else (unintentionally)?

Do you find you can’t quite remember something although it’s ‘on
the tip of your tongue’?

Do you find you forget V\;hat you came to the shops to buy?

Do you drop things?

Do you find you can’t think of anything to say?
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