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ABSTRACT

This report describes the questionnaire phase of a project seeking

to define whether there are distinguishable differences- in safety

program practices and other related factors in work establishments

with low accident rates versus 'similar companies with high accident

rates. Pairs of manufacturing work establishments in Wisconsin were

chosen as respondents, the,members of each pair being comparable in

industrial operation (3 and 4 digit SIC), workforce size, and geo-

graphic locale, but differing by at least 2 to 1 in the incidence t6

recordable injuries for the 1972 year based upon OSHA-BLS 103 reports.

These paired establishments were drawn from six different types of

industries which were: food and kindred products, wood products, paper

products, primary metals, fabricated metals and machinery manufacture.

High and low accident members of 42 pairs of companies from a total of

96 pairs, originally sent questionnaires, returned their forms and

constituted the study sample. Descriptive and statistical analyses

were performed on the questionnaire data of the 42 pairs of high and

low accident companies to isolate any differences in their responses

to items dealing with extent of management commitment to safety,

motivational approaches to worker safety, job safety training, nature
,

of hazard control practices, accident investigation and reporting

ix



procedures, and make-up of production workforce. Analyses conducted

across all respondent pairs, for pairs classified by industry group,

and for select pairs displaying the greatest accident rate differentials

yielded no obvious differences between the questionnaire data for the

high versus low accident groups. Indeed, few response differences

were found large enough to attain statistical significance. On the

other hand, the distributions of the responses to several questions

did reveal some differences in the numbers of high versus low accident
(

companies favoring certain primary safety practices and/or in their

use and effectiveness of specific secondary and third-order program
)

measures. Such types of differences suggested the low accident

companies, relative to their high accident cohorts, as showing more of

the following attributes:

(1) Greater stature and staff commitment given to

direction of company safety efforts,

(2) Greater utilization of outside influences in

instilling safety consciousness in workers,

(3) More concerted use of a variety of safety

promotional and incentive techniques,

(4) Greater opportunities for general and

specialized job safety training with

supplemental modes of instruction for all

production personnel.



(5) More humanistic approaches in disciplining risk­

takers and violators of safety rules,

(6) More frequent though less formal inspections

of the workplace as a supplement to or instead

of formal inspections at lengthy intervals.

(7) A safety program emphasizing better balance

between engineering and non-engineering approaches

toward accident prevention and control,

(8) More stable qualities in the make-up of the work­

force, i.e., more older, married workers with

longer time on the job.

These questionnaire results will be amplified through planned site

visits to a sub-sample of the respondents and observations of any inno­

vative techniques they are using for purposes of hazard control.

Conclusions regarding distinctive factors in plants having successful

safety performance will be deferred until the completion of the site

visit phase.
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INTRODUCTION

This study sought to describe safety program practices and related

factors characteristic of work establishments having markedly dissimilar

accident frequency rates but otherwise matched in industrial classifica­

tion, workforce size, and other variables. Of primary interest was

whether there were distinguishable differences in approach, content,

and manner of implementation of the safety prggrams in companies having

comparatively high versus low accident experience. If so, some important

insights into effective safety programming were believed realizable.

This interim report covers the background, methodology and the results

of a questio~naire survey connected with the project. A subsequent'

report will summarize observations obtained through site visits, and

walk-through surveys of a sub-sample of the questionnaire respondents.

Several previous efforts bear mentioning in offering some background to

the subject of the present investigation. The National Safety Council

(NSC) in 1953 queried 54 company winners of safety performance awards

in different industrial sections for information about aspects of their

safety program organization and activities (cited in Ref.(l)). The

surveyed plants had accident frequency rates which were one-forth the

-1-



average incidence reported for their respective industrial groups. The

r~spo~ses indicated that certain safety program practices were common

to most contest winners while a number of others differed greatly in

their popularity. For example, all of those sampled indicated that

they employed a full~time safety director and most acknowledged using

pre-placement medical examinations, having supervisors administer routirie

safety training, and including safety news items in plant publications.
,;

Types and functions of safety committees, use of contests for promoting

job safety elicited a much more varied response.

On the whole, however, these results proved of little value since they

offered few.details about the nature of any given practice, and whether

the respondents thought them responsible for their success in accident

prevention. Another more .glaring weakness in this survey was the lack

of data referencing safety program practices in companies with less

enviable safety performance. Without the latter, one could not gauge

the significance or uniqueness of the more widely used safety practices

among the winning companies.

In 1964, Davis and Stahl(2) reported the results of interviews with the

safety directors of 12 coal companies which had won awards for extended

periods of work performance without a lost-time injury. This effort

was also aimed at determining whether there were features cornmon to

-2-



the safety programs of these award recipients to which their successful

performance could be attributed. While there were some variations,

notable factors found to hold throughout all or most company safety

programs and activities were:

(1) The ranking safety official had staff status or

was responsible to a person charged with overall

mine management. He was not subordinate to

production personnel.

(2) There were continual examination and analyses ot

safety rules in light of job hazard analysis,

accident reports, "near-misses" to improve upon

their adequacy.

(3) Frequent, if not, daily contacts between foremen

and workers on safety matters including inspection

of individual work areas with safety inspections

of entire operations at least at monthly intervals.

(4) Training of all personnel, both supervisors and

workers, in accepted job procedures with oppor­

tunities for special safety training to select

persons or groups.

-3-



(5) Active safety committees with provisions for

short, daily safety meetings of smaller units for

facilitating personalized contacts.

(6) Well developed procedures for investigating and

reporting accidents with the findings being well

publicized.

(7) Use of assorted techniques for promoting safety

including mailing of safety letters to workers'

homes to enlist family support.

(8) A sincere desire on the part of both management

and employees to prevent injuries.

Like the NSC survey above, this study could also be criticised for the

lack of data from a reference group of companies having average or below

average safety records to fully ascertain the distinctiveness of the

factors shared by most of the award winners. On the other hand, the

Davis and Stahl data do offer much elaboration about the nature of those

practices deemed contributory to success in mine safety and perhaps

industrial safety in general.

-4-
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In another effort to identify characteristics in companies that lead

to better or worse work accident records, Shafai-Sahrai in 1971 studied

eleven pairs of firms representing eleven different industries in

Michigan (3,4). The companies comprising each pair were approximately

equal in size and engaged in similar work but differed greatly in work-

injury experience. The difference in frequency of accidents per year

between the high and low accident members of the eleven pairs averaged

50. The ratio of the frequency rates between the paired members averaged

more than 3 to 1. The investigative procedures involved plant visita-

tions and inspection together with structured interviews primarily with

company top management and personnel officials. The author focussed

his evaluation on aspects of management's commitment to safety, make-up

of the labor force., safety promotional activities both on- and off-the-

job, age of production machinery, physical workplace conditions,

existence of safety committees and formal safety rules.

The results indicated that no one factor is the sole key to fewer or

more injuries. Indeed, as many as eight different factors correlated

highly with the better safety performance within the paired companies.

Top-management's interest and direct involvement in company safety

activities was one factor found strongly related to lower work

injury frequency and severity rates. Top management in the lower.. , . .

accident companies were more inclined to conduct personal safety audits

-5-
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and inspections, include safety figures and reports on the agendas of

company board meetings, actively participate in the establishment and

execution of safety plans. Aside from its direct effect of showing

other members of management and ultimately all employees that the boss

is genuinely concerned about accident prevention, this factor was also

believed to indirectly influence a number of others favorable to accident

control. Other factors found to be associated with low injury rates

can be enumerated as follows:

I

(1) The presence in the workforce of more older, married workers.

(2) Workforce containing persons with greater lengths of service

on the job.

(3) Fewer workers under the supervision of a first-line

foreman, i.e., a smaller span of supervisor control.

(4) Availability of company recreational programs and facilities.

(5) Roomy and clean work areas with adequate ventilation,

lighting and control of noise.

(6) Better and more safety devices on machinery.

(7) More complete accident record-keeping systems .

-6-



Existence of safety committees, relative age of production machinery

and equipment, quality and quantity of safety rules, formal education

level of employees, safety promotions involving the employee's family

did not prove to be differential factors in comparing the high versus

low accident companies.

Shafai-Sahrai's study provides the first comparative, in-depth look at the

characteristics of safety programs and factors that appear linked to

successful accident control. Although conceived along different lines,

the present study could be viewed as an attempt to verify, in part,

the findings of Shafai-Sahrai. It goes beyond this work however, through

studying a larger sample of high and low accident companies, and

considering additional safety practices for any meariingful associations

they might have with effective safety performance.

METHODOLOGY

Sample Selection

The original questionnaire sample consisted of 192 manufacturing

establishments in Wisconsin which were formed into 96 pairs as defined

by procedures described below. The firms were drawn from six different

types of industries which were among the more numerous ones in Wisconsin,

and which tended to have relatively high accident rates based on state-

wide statistics. These were: Food and Kindred Products, Wood Products,

Paper Products, Primary Metals, Fabricated Metals, Machinery Manufacturing.

,
)
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In the process of selecting and pairing individual companies, primary

use was made of the accident frequency data contained in the OSHA-BLS

Form 103 for the year 1972 as supplied by Wisconsin employers. Specifi-

cally, plants were first identified whose 1972 accident incidence placed

them in either the upper (above the 85th centile) or lower (below the

15th centi1e) extremes of the distribution of accident frequency rates

~eported for the total number of Wisconsin plants within each of the

six specified industrial categories.

Individual pairings of the high and low accident companies, as determined

above, were then made, the goal being to match paired members as closely.

as possible in industrial operations (at least in 3- and preferably 4-

digit standard industrial coding) workforce size, and geographic locale.

The latter involved adherence to the 4 regional designations established

by the State of Wisconsin Department of Industry, Labor and Human Relations

-l '.
(DILHR) . Of the resultant matched pairs, only those were finally selected

in which the accident rate of the high accident member was at least twice

that of the low accident member to which it was paired.

1
Note: The Risk Management Section, State of Wisconsin Department of

Industry, Labor and Human Relations, performed the selection and pairing

of establishments des'cribed here.

-8-
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It was planned to also take account of the number of wor~en's compensa-

tion claims which were filed for the period 1970-1973 against the different

companies to be included in the sample insofar as providing an additional

measure of differential accident experience. While most of the high

accident companies chosen here showed more frequent claims than did

their low accident cohorts, it was not true in every pairing. An obvious

shortcoming in using the compensation data was the inability to ascertain

how many disabilities were for reason of accidental injuries as distinct

from occupational illness. During ,the course of the survey, OSHA-BLS

Form 103 accident incidence data for the year 1973 also became available

on all participating companies. As will be noted these additional data

essentially sustained their high and low accident classifications arrived

at above and therein lent reliability to the selection process.

Table I shows the number of paired companies comprising the survey sample

by industrial classification. Also indicated are the typical or median

accident values based on 1972 data and workforce sizes for the high and

low accident establishments within each industrial category.

Questionnaire

A mail-out questionnaire consisting mainly of multiple-choice, yes-no

questions was prepared for use in this survey. Its intent was to obtain

-9-



TABLE I

Paired High and Low Accident Companies in
Original Survey Sample

Median Median Injury
Industrial Classification No. of No. of Employees Ratel

(SIC) 3 ,Pairs High Low High Low
------------------ ---

Food and Kindred Products 13 (4)2 168 117 30.2 8.0
(2022)3

Wood Products 14 (8) 95 94 32.0 11.5
(2431)

Paper Products 10 (7) 106 105 27.0 4.2
(2621)

Primary Metals 13 (5) 123 117 61. 4 16.1
(3322)

Fabricated Metals 19 (7) 150 113 45.6 13.7
(3442)

Machinery Manufacturing 27 (11) 118 132 I 32.8 7.1
(3531)

I
Overall 96 (42) 122 111 I 36.4 8.6

1 The injury rate was'bas~d upon the OSHA-BLS 103 Forms submitted by individual
employers for 1972. It represented the number of recordable cases of accidental
injuries requiring more than first aid treatment per 100 man-years of work.
Specifically: N/MHX 200,000, where

N
MH
200,000

number of lnJuries
total hours worked by all employees during 1972
base for 100 full-time equivalent workers

This calculation differed from the one prescribed by ,OSHA-BLS in that only
accidental injuries were tallied in computing the specified values as opposed
to including both injuries and illnesses in such determinations.

2 Represent numbers of actual respondent pairs.

3 Represents 4 digit
industrial group.
first 3 digits.

SIC characteristic of most establishments in the specified
In a few instances ~atching by SIC was possible only for the

-10-



information bearing on the character of a company's safety program and

related policies and practices, the manner of their implementation, and

aspects of their effectiveness. The questionnaire solicited information

in six areas which were:

(1) The extent of management commitment to safety as

reflected in certain administrative polices and

procedures.

(2) The nature of available job safety training and its

merit.

(3) Approach, use and effectiveness of safety promotional

techniques.

(4) Nature and adequacy of hazard control measures~

(5) Sensitivity of accident investigation and reporting

procedures.

(6) Make-up of production workforce.

, -11-



In addition to the relevant technical literature, these subject areas

and questionnaire items specific to them were suggested at pre-survey

meetings held with safety officials of a number of large and small

work establishments. These companies also pre-tested the study

questionnaire in a preparatory phase of the project to determine clarity

of the questions and burden of response. A copy of the questionnaire

for~ i~ found in Appendix A.

, ,

Survey'Procedure

The 192 or 96 patched pairs of firms chosen for the survey were mailed

" individual' questionnaires in care of the person who completed the OSHA-:Eh~s:'

, ib3~form fo~ the 1972 year.
,'" ,I>; "

The accompanying cover letter and instruCtions

" 'indicated ,;that those most familiar with the safety program of the specified

compa>ny 'should fill out the questionnaire. In instances where company,

policy dictated that such inquiries be handled at a corporate office .:

different, from the addressed establishment, it was requested that all

,",'

responses 'reflect only the situation ex':isting at the addressed workplace.

'Approximately three weeks after this initial mailing, a follow~up reminder

l~tter was:sent to those companies which had not yet responded. Three

"weeks later,' a second reminder letter was sent to all non-respondents,

including a duplicate questionnaire form. The deadline for receiving

responses was set at 10 weeks from th~ original mailing date.

-12- ,



RESULTS

Survey Response

A total of 99 companies returned completed questionnaires of the 192

sent. Thus, the response rate overall was 99/192 or 51.5%. Returns from

high and low accident plants, as defined here, were about equal,there

being 50 responses for the high accident group, and 49 from the low accid~nt

group. Among these respondents were the high and low acci~e~t members of
~~,

42 of the 96 pairs of companies selected in the survey sample.. The distri'- .

but ion of these pairs by industrial categories is shown in Table, II: together
-'.;'-

.with the 1972 as well as 1973 median accident incidence for', these paired

high and low accident companies and their workforce sizes.
."".'",,';

The. number: of

such paired returns to the total number designated per industrial'category
,'" ~ ~.£~.(

(indicated in Table I and in parentheses in,Table II) revealed a marked

disproportionality in survey response. Indeed, in terms of pairecl

respondents, the response rates varied from a high of 70% (7 paired returns

from a total of 10) for the paper products category to a low ,of 30% (~paired

retur:ns out of a total of 13) for the food and kindred produc,t,s group.-While

this result may question the representativeness .of the data ,to ,be furnished

-13-



TABLE II

Paired High and Low Accident Companies Among
Questionnaire Respondents

Median Number Median Injury Rate
Industrial Classification No. of of Employees 1972 1973

SIC Pairs Hi h Low Hi h ··Low· Hi h Low

Food and Kindred Products 4 (13)1 231 132 24.6 6.1 15.5 7.8
(2022)

I

Wood Products 8 (14 )
I

102 86 134 . 1 1l.5 29.4 12.4
(2431)

i,
) "Paper Products 7 (10) 70 102 27.9 2.9· 15.0 7.2

(2621)

Primary Metals 5 (13) 150 ll9 175.5 27.3 74.3 42.5
(332:2)'

Fabricated Metals 7 (19) 151 III 37.2 13.7 I 51.7 14.3
(3442)

I II

Machinery Manufacturing II (27) 98 132 I 22.9 7.2 i 20.6 10.7I I(3531)

I
.~ >

I-

OVERALL 42 (96) 138 1131 32.8 8.2
I

26~2 ·.12.6I

Median Injury Rate Differential 4:1 2.25:1

1 In parentheses appears number of pairs per industrial category in the total
sample.

-14-
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especially in the least responsive industrial categories, the respondent

. pairs in such groups could not necessarily be considered as atypical.

As shown in Table III, the respondents in these industrial gr,oups

had accident frequency rates which were reasonably close to the non-

respondents (and comparable to the total group as well (see Table I)).

The low accident members of the respondent pairs did show a s+ight

increase in their injury incidence from 1972 to 1973 while their high

accident cohorts showed a slight decrease (see Table II). Regardless,

the ratio of high to low accident rates for the paired respondent
I

companies remained quite significant - from 4 to I on the basis ofl972

data, and 2.25 to 1. based on 1973 data .

.Data Ahalyses - All Respondent Pairs

Questionnaire returns from the 42 paired respondents constituted the

core data for evaluation. The nature of the questionnaire items and

their replies necessitated a descriptive type of analysis augment~d by

a statistical one. All such analyses were directed to ascertaining

differences in responses between the paired high and low accident

companies on individual questions as well as clusters of items identi-

fied with the ~ subject areas noted earlier. A first evaluation was

made on the data for the 42 paired respondents, irrespective of their

-15-



"TABLE III

Median Injury Rates for 1972 for Non-Respondents
and Non-matched Respondents

Low Accident High Accident
Group Group

Food
. 1

8.0 36.3and Kindred Products(9)
..

Wood Products (6) 12.9 29.4

Paper Products (3) 7.8 26.1

Primary Metals (8) 12.0 60.4

Fabricated Metals (12) 13.6 48.9

Machinery Manufacture (16) 8.6 38.0

Overall (54) 8.9 40.7

1Represents the numbers of paired companies from the original sample,
one or both of whose members failed to respondtq the questionnaire.
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industrial category. Appendix B contains the collated responses for

the high and low accident companies to each questionnaire item. Over~

all it appeared that the paired companies responded alike to many of

the questions posed. Indeed, few response differences between the

high and low accident companies attained statistical significance at

conventionally used levels of confidence (i.e., a chance probability of

.05 or less). A number of questionnaire items, however, revealed

differences in the frequency of high and low accident companies

following or favoring certain safety practices, which though failing

statistical significance, were believed important enough to acknowledge.

For this purpose, response tallies for the high versus low accident

companies differing by more than 10% for cell response counts exceeding

30 were deemed notable. For smaller cell response counts, ranging

between 15-29, a 25% differential was used. For counts between 5 and 14,

a 40% differential served as a criterion. The minimum number of all

counts considered in this evaluation was 5.

(1) Management Policies: Questions 1-11, 16-21, 39 sought information

about certain management practices and policies deemed directly or

indirectly expressive of company concern and involvement in workplace

-17-



safety efforts. Table V in a subsequent section on industry-specific

results identifies those multiple-choice and yes/no questions which

yielded significant or notable frequency differences in the responses of

the high versus low accident companies for all respondent pairs to these

questions. In Table IV are shown the responses to the completion Question

#5 deaiing with size of safety staff. Appendix B provides collated

response data for all respondent pairs to these questions.

Response differences between the high and low accident companies were

found statistically significant to two questions, namely, Questions 1 and

5.
1

The replies to Question I indicated that while the training of persons

responsible for safety programs in both the high and low accident companies

was mostly gained "by coming up through the ranks," more high than low,;,

accident companies had safety officers with additional formal traini~gj'

(e. g., cert,ificates from safety training programs and special safety

courses). Management in the high accident companies may feel more

compell'ed to seek this added training for their safety staff owing

to, their more serious injury control problems and, the need to more

effectively cope with them. Perhaps for the same, reason, the high

accident group showed significantly more staff people involved in

directing safety program work (see responses to Q-5 summarized in

Table V). In this instance, however, it is also seen that these were

pr'edominantly part-time responsibilities and the amount of time spent

per staff person on safety was less than that shown for safety

1 ,Different types of non-parametric statistical tests were used in
'~valuating response differences between high and low accident
companies for the questionnaire items. The specific test used
and the probability level associated with any significant differences
are noted for individual questions in appropriately referenced
Tables and in Appendix B.
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personnel in the low accident firms. This could suggest a more frag-'

mented safety effort in the high accident work establishments.

Emphasizing this point, more of the low accident companies also had

a full-time safety director than did the high accident companies.

Some other slight but notable response differences between high and

low accident companies, possibly indicative of differences in

managerial concern for safety, are as follows:

- The inclusion of the highest ranking safety official

in a plant in its top management structure was more

evident in the low relative to the high accident

companies (Q-6).

While the high and low accident companies both over­

whelmingly believed that the worker's family and the

outside community can have a beneficial effect on the

worker's safety performance, more low accident companies

actually initiated efforts to use such influences in

enhancing safety consciousness in their employees

(Q-20,2l).

More low accident companies had initiated occupational

alcoholism programs (Q-16).

-20-
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Of interest was the indication that more low accident firms i~volved

union representatives in the formal development of safety programs than

did the high accident companies (Q-ll). This flay furnish a means for

gaining greater worker acceptance to established safety rules and therein

better safety performance. Unionization was not a basis for matching

the high and low accident companies in the study sample however, and it

was not ascertained how many of the paired companies were, in fact,

unionized.

Unlike the Shafai-Sahrai study (3), the paired high and low accident

companies showed no observable differences in the regularity of includin~

safety items on management meeting agenda (Q-7). Responses from high

versus low accident companies in gauging whether safety programs had any

beneficial effect on reducing plant operational costs represented mostly

guesses on the part of the respondents (Q-8,9,lO). Perhaps meriting

mention is the fact that high accident companies believed smaller savings

in operation costs to accrue from safety efforts (Q-9). The high and

low accident companies gave near equivalent responses to Q-39 mainly

indicating that no monies were specifically ear-marked for safety operations

in their firms.

(2) Motivational Techniques: Questions 12-15,42,43,44,45 and 47 were

intended to reveal the nature of techniques, both positive and negative,

: ~
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which were aimed at promoting safe worker performance. Table VI in a

subsequent section on industry-specific results identifies those multiple-

choice and yes/no questions which yielded significant or notable frequency

differences in the responses of the high versus low accident companies

for all respondent pairs to. these questions. Appendix B provides collated

response d~ta for all pairs to these questions.

Examination of the responses to Questions 12-15 indicated that the

paired high and low accident companies essentially sampled the same variety

of safety incentive and promotional schemes. Further, the same techniques

were most popular and considered most effective by both the high and low;

accident companies. Specifically, the inclusion of safety attitudes and,

evidence of safe work behavior in worker performance evaluations and the

use of posters and signs in safety promotions were the most frequently

used motivational practices (Q-12,14) by both the high and low accident'

firms, and also judged most effective (0-13,15). At the same time, how-

ever, the low accident companies showed more responses than their high

accident cohorts to nearly all of the different incentive and safety

promotion categories listed in Questions 12 and 14. This suggests that

the low accident companies may be more inclined toward using multiple or varied

approaches in their motivational efforts than is the case for the high

accident firms. In this regard, publicity of outstanding safety perform-

ance, tally of accident-free man-hours, circulation of safety pamphlets

had fairly high popularity as added incentive and promotional measures.

-22-



Questions 43, 44, 46 and 47 dealt with aspects of disciplinary actions

for unsafe worker acts and safety violations. Verbal and written

reprimands were the predominant methods of choice in handling such

problems in both the high and low accident companies, with written

notices considered the more effective practice. While not as common

a procedure, significantly more low accident companies also used transfers

to less hazardous jobs to cope with violators of safety rules or risk-

takers. The high accident companies showed a tendency to employ more
': -,

stringent measures in these cases, namely, job suspension or disci-

plinary lay-off. More of the high accident companies also rated sus-

pension as an effective method of dealing with violators of safety

rules, whereas more of the low accident companies judged-verbal reprimands

as an effective remedy, second in importance to written reprimands.

Response differences between the high and low accident company in the
:.: .

relative effectiveness of the above-noted disciplinary actions attained

statistical significance. (See response tallies to 0-44 in Appendix B.)

(3) Training Practices: Questions 22-30 were concerned with elements

of safety training in work establishments and related matters. Table VII

in subsequent ~ection on industry-specific results identifies/those

multiple-choice and yes/no questions which yielded significant or notable

frequency differences in the responses of the high versus low accident

companies for all respondent pairs to these questions. Appendix B
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provides collated response data for all pairs to these questions.

Response differences between the high and ~ow accident firms to these

questionnaire items, either approaching statistical significance or

otherwise noteworthy, indicated the following:

- More of the low accident firms had formalized safety

training programs as compared to the high accident

companies (Q-22). A few more of the low accident firms

also indicated special training procedures tailored for

specific jobs (Q-28).

More of the high accident companies gave (first-line)

supervisors training in overseeing the safety of their

work groups (Q-23).

- Whereas most high and low accident firms considered

instruction by supervisors as the primary and most

effective mode of safety training, more of the low

accident companies augmented this instruction with
, ,',

other techniques such as group discussions, instruction

by safety specialists, use of manuals than did the

-24-



high accident companies (Q-24,25). In fact, the low

accident companies showed comparatively more responses

to nearly all of the different listed training techniques

than did the high accident companies (Q-24, 25). This

suggests a more diversified or multiple approach used

by the low accident companies in their training programs.

- More of the low accident plants offered initial safety

training to all reassigned to new jobs or using new

machinery(Q-26). More of the low accident plants also

gave follow-up or continuing safety training to all

employees, whereas the high accident companies tended

more to offer such training to those persons in jobs

where accidents had occurred, and especially those who

had accidents or "near misses" recently (Q-27).

Both high and low accident companies predominantly relied

on insurance carriers for safety information which they

deemed particularly useful. An almost equal number of

low accident companies also considered the National Safety

Council to be a source of useful material as well,

-25-



;.:
'whereas the high accident companies favored more the

roc~l s'afety c6uncils as a secondary source of safety

"~'i-nformation.

,/ '

C;4)'Haz'a.'id' C~~trol Measures: Questions 31-38, 40-42, and 45

were concerned .with accident control techniques reflecting engineering,

personal protection, and safety inspection strategies. Table VIII in a

sUbseq~~nt"'section on industry-specific results identifies those multiple­

choic~"itenis and yes/no questions which yielded significant or notable

frequency differences in the responses of the high versus low accident """,.:

companies for all respondent pairs to these questions. Appendix B

provid'e-scollated'response data for all pairs to these questions.

Incltl§"ionof safety considerations in facility design and process planning,

in purchas~'and installation of new plant equipment were acknowledged

in the responses 'of most of the high and low accident companies (Q-3l,32,

33,34). Thds~ responses of the high accident companies, however, tended

to be more emph~tic. They indicated ,more often than the low accident

companies that' such safety concerns were "always" considered rather

than "often"Ji\'Sccasionally. II One could speculate on this basis that the

high accident companies, owing to their relatively higher injury frequency

rates,were concentrating heavily on engineering schemes for solution.
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With regard to safety inspection procedures, most of the high and low

accident companies made such checks at least once a month "if not more

frequently. More low accident companies than high accident ones made

inspections on a daily basis (Q-36). On the other hand, the high

accident companies used written checklists more often in their" safety

surveys than did the low accident companies (Q-37).

The distributions of responses given by the high and low accident

companies to the separate parts of Question 41 and/or on personal

protective equipment suggested the following:

- Similar types of protective equipment were noted as being
~ . .

used in both the high and low accident companies. Perhaps

reflecting the severity of certain hazards more than

others, the low accident companies indicated ear

protectors as a required device for all workers more

often than the high accident companies. The high

accident companies stressed eye protection for all

workers in more instances than did the low accident

companies (Q-4l).

On the whole, there was a slight indication for more

of the low accident companies to have workers pay more

-27~



of the initial and consequent replacement costs of

protective equipment, notably, safety shoes, gloves,

and eye protectors (Q-4l).

Hhile suggestive, none of the aforementioned differences between the

responses of the high and low accident companies to the specified

questions involving aspects of hazard control attained statistical

significance.

(3) Accident Investigation and Reporting: Questions 48-62 dealt with

company procedures of accident investigation and reporting. vfuile none

of the response differences between high and low accident companies to

these questions are statistically significant, some are larger than

others and therein deserve mention. Table IX in a subsequent section on

industry specific results identifies those multiple-choice items and

yes/no questions which yielded significant or notable frequency

differences in the responses of the high versus low accident companies

for all respondent pairs to these questions. Appendix B provides

collated response data for all pairs to these questions.

As has been seen in some of the results reported so far, these notable

differences can occur in other than the primary or most frequent choices

of the respondent companies. For example, although both high and low

accident companies equally acknowledged the existence ofa system to

report suspected hazards and most denoted the supervisor as the key

-28-
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contact, several more low accident companies also indicated that safety

personnel may De directly informed by workers. None of the high accident

companies did the same(Q-48,49). More of the high accident firms relative to

their cohorts indicated use of reporting forms unique to their companies in

gathering information on both major and minor injuries/ (Q-Sl,S2). The

low accident companies appeared slightly more responsive than the high

accident companies in investigating accidents involving only minor

injuries or narrow escapes (Q-S4-SS). Both types of respondents were

equally prompt in initiating accident investigations though the low

accident firms were quicker in responding to near miss incidents than

were the high accident firms (Q-S6).

Most of the respondents, irrespective of accident experience, included

safety personnel, management representatives and worker supervisors in

the investigation of work accidents. \fhile not a common practice, a few

more high accident companies had medical staff people participate, and

more of the low accident firms included union officials and individual

workers in these investigations (Q-57) .

..Less than 30% of the respondent companies, in both the high and low

accident group, publicized the results of accident investigations in

their plant news media (Q-58). According to the responses given
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to Question 59, most of the high and low accident firms distributed

accident reports to different levels of their management structure

as well as to their safety staff. This practice was more evident

in the high accident companies. A few more low accident firms sent

such reports to union officials.

Approximately 11-12% more of the high accident companies as compared

with the low accident companies indicated that they used accident

statistics as a basis for modifying their safety programs and sought

accident experience data from other plants engaged in similar

operations (Q-60-6l). More of the high accident group also noted ",

use,of their own plant statistics for this purpose (Q-62), but the high

number of non-respondents to this question greatly qualifies this

observation.

(6)" Make-up of Workforce: Questions 63-68 were included in the question­

naire to gather information about the character of the production line

workers employed in the paired work establishments surveyed. Table X in a

subsequent section on industry-specific results summarizes responses to

these.questions for high versus low accident companies. Appendix B

provides collated response data for all pairs as well as pairs by

industry group.
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Median numbers of production workers calculated separately for the high

and low accident members for all pairs were quite similar:'The'fypita:l produc-

tion workforce size .for the high accident plants was lt4 as C:omparedwith 122

for the low accident plants (Q-63). The bulk of responses for both sets

of respondents suggested a primary range of 4 to 12 years inlength-bf'

plant service. A few more low accident plants have workforces whose

workers show more than 10 years experience (Q-64). The med±an'l~n:gth'

of service' for the high accident companies ~vas 8 years 'Versus fo years

for the low accident companies.

,With regards to age, the high accident companies had workers p'redomihimtly

, ,'in the age range 28 to 37, years, whereas the low accidenf CbrtlpanleS

reported more workers in the 33 to 42 year old c:ate'goriesVi;"Theseresp'onses

to Question 65, however, also showed a greater spread of worker "age"among

the low accident members of the study sample as compared with the high

accident members. The median age for workers in the high accLderit.

companies was 33 years; for workers in the low accident 'to'nipanies' it was

37 years.

Over three-quarters of the high and lowaccide~tre~ponderitsreport~&-60%

or more of their workforce as married workers, with the lowacc'ident"group

showing an 80% rate in a few more plants (Q-66). The edti2itio~l~vel'of
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the production workers in the high and low accident plants was nearly

equivalent, the majority of responses indicating high school or vocational

school graduate backgrounds (Q-67).

A last question in this subject area dealt with the average number of

workers reportl.n'g 't'o' a first'-line foreman or supervisor. Responses here

for both the high and low accident companies were not noticeably different.

The most frequently ~hosen res~onse category indicated 11-15 workers per

foremen in the high and low accident companies. The median number for

the high accident group was also 11-15 workers per foreman but for the

low accident group it was 16-20 workers per foreman. This result is counter

to Shafai-Sahrai r s findings whi'ch indicated a larger span of supervisor .':

control to be associated with poorer safety performance~

Data Analysis - Paired Respondents by Industrial Category

Recognizing that the total sample of paired high and low acciden't companies

was selected from six different industrial categories, a second evaluation

of the questionnaire data was made by industrial category. This assess­

ment was entirely descriptive in nature owing to the relatively small

number "of respondent pairs per category. Much like the analysis performed

on all respondent pairs, this one was also directed to uncovering out­

standing differences between the high and low accident companies to

questions identified with th~ six subject areas already mentioned. Such
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differences for multiple-choice or yes/no type questions were defined

by response tallies to a specified choice differing by at least 60%,

given cell counts of 5 or less, or at least 40%, for cell counts greater

than 5. The minimum number of responses per response choice subject to

this evaluation was 3. Replies to other, completion type ,questio~s were

individually analyzed. Responses to each questionnaire item for the

high and low accident companies are collated by industrial category in

Appendix B.

,
(1) Management Policies: Table V shows for each industrial group the

nature of outstanding differences in response frequencies for high

versus low accident companies in answering the multiple-choice and

yes/no questions on management policies re safety.

Relatively few outstanding differences by industry are seen and most

are in the same direction as the differences found in the total sample

of pairs already described. This would suggest little inter~industry

variation in response to the specified questions, the evident variance

being mainly from certain industries showing enhancement of the response

differences between high and low accident companies found in the total

sample. Select illustrations of the latter are the follo~ing:

That more high than low accident companies had safety
., '

personnel with added formal training was particularly
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TABLE V
Differences in Response Frequencies for High vs. Low Accident Companies

For All Pairs and Industry-Specific Pairs
To Questions Related to Management Policies

Question All Food and Wood Paper Primary Fabricated Machinery
Number Pairs Kindr. Prex:!. Products Products Metals Metals ManufacturE

(+) (+)
1 C D*E d g d, ,

(+)
2 B,F b

(+)
3 B,D <., '-' b vln

~ -4 ..",.... no notab e differen es
-, ' (+H+) (+)

6 A,B a, b a

€+) (i' )
7 a, c c-

8 D

9 A,E

(+) ,' ....,

10 YIN yin
I (+) (-) i

11 C,E Ic c a i
" .

I

(+) i
i16 yiN yin , i

(+)
17 . i YIN yin

:
18,19,20 - no notab e differen es.... ...

I

(+) ,

21 YIN yin I
I

29 B c i
Note: All Pairs: Outstanding Differences defined by response tallies for high vs. low

accident companies differing by more than 10% for cell counts of 30 or more; by more
than '25% for cell counts ranging from 15 to 29; by more than 40% for cell counts of
5 to 14. Letters note response choices where such differences were found. Asterisks
note statistical"significance ; *p < .05. .
i~dustr~-specific Pairs: Outstanding differences defined by response tallies for
19hanlow accident companies differing by more than 40% for cell counts greater

than 5, by 60% foreell counts of 3 to 5. Letters note response. choices where such
notable differences were found and were coded as follows:
(+) = difference for response choice in same direction as notable difference found

for all pairs.
(-) = difference for response choice in opposite direction to notable difference

found for all pairs.
Letters without C±) signs represent notable differences by industry which do not
OCcur across all pairs. Arrows (t 4) indicate instances where such differences,
occurringfor"the same response choice in more than one industry, lie in opposite
directions.
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noticeable in the paper products and machinery manu-

facturing groups (Q-l).

The more frequent inclusion of ranking safety officials

at the top management levels of low accident firms

relative to high accident ones was especially seen in

the wood products and machinery manufacturing groups.

Frequency differences in response here were better than

2 to 1 (Q-6).

The wood products group accentuated the differences

found in the total sample analysis revealing more low

than high accident companies using safety personnel

in addition to supervisors as sources for safety

information (Q-2). Incidentally, in paper products

qnd fapricated metals, only the safety personnel

supplied such material in both the high and low accident

companies.

One exception to this overall trend was found in Question 11. The noted

. response diffeience f6r prim~ry metals indicated that more high than
. .

low accident companies included union representatives in safety program
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planning. This result was counter to that shown in the total sample

analysis and, particularly, in the wood products group which showed such

a practice to be more popular among the low accident companies. A dis­

tinct contrast in practices between high and low accident companies is

. seen within the wood products group responses to Question 7. Whereas more

of the low accident firms in this group regularly included safety matters

on their plant meeting agenda, their high accident cohorts did so only

on an "as needed basis."

Table IV shows staff resources assigned to safety program matters in the:'~'

high. and low accident firms by industry (Q-5). High accident members o{:{/'

the paper products and primary metals industries showed the largest ''<'.

number of persons devoting part-time efforts to safety program work in

comparison to low accident members of the same industries. The latter

low accident companies, however, displayed clearly more time spent per

individual with a safety assignment.

(2) Motivational Techniques: Table VI displays outstanding frequency

differences in response choices for high versus low accident companies,

grouped 1Sy industry, for those questionnaire items dealing with. motiva­

tional methods for promoting safe work. Many such differences stress

those seen in the overall analyses. A number of others noted for specific
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TABLE VI
Differences in Response Frequencies for High vs. ,Low Accident Companies

For All Pairs and Industry-Specific Pairs
To Questions Related to Motivational Techniques

Question All Food and Wood Paper Primary Fabricated Machinery
Number Pairs Kindr. Prod. Products Products Metals Metals 1anuf ac tun

(+)(+)(+) (-) (+)
12 B,C,D,D a b, c, e d b

(+)
13 A,E b e

(+)
14 D b b, d e

(-) (+)
15 A,C,D a c

(+)
43 H h

(t) (+) (+)a) (t) (+)
44 A,D,H* b, d a, b b a

(+) (+)
46 B,C*F c f

'. (ot-) (+) (+) (~) (+) , (+) (-!-) (+) (+)
47 A*B F**G b, g a, b, f a,f b, f, g" ,

"

~'.' '.' .

, "

I

Note: All Pairs: Outstanding Differences defined by response tallies for high vs. low
accident companies differing by more than 10% for cell counts of 30 or more; by more
than 25% for cell counts ranging from 15 to 29; by more than 40% for cell counts of ,
5 to 14. Letters note response choices where such differences were found. Asterisks
note statistical significance: *p < .05; **p < .01.
Industr~-Specific Pairs: Outstanding differences defined by response tallies for
high an low accldent companies differing by more than 40% for cell counts greater
than 5, by 60% for ~ll counts of 3 to 5. Letters note response. choices where such
notable differences were found and were coded as follows:
(+) = difference for response choice in same direction as notable difference found

for all pairs.
(-) difference for response choice in opposite direction to notable difference

found for all pairs.
Letters without (±) signs represent notable differences by industry which do not
occur across all pairs. Arrows (t J,) indicate instances where such differences,
occurring for the same response choice in more than one industry, lie in opposite
directions.
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industrie~, however, fail to reveal themselves, in the overall results.·

In some instances this is due to. the response differences between high

and low accident firms in one industry being opposite to those found in

alJ.o~.her indY9try for a given question and thus cancelling each. other.

Some illustrations of the~e and other types of differences reflective

of . inter,-:-in<iu~try variance in responding to the questions dealing with

motivaF~o~al Bractices are elaborated below.

I? wORd products more than the other industrial groups, .the low accident

companies showed use of more varied incentive and l'romotional safety

techniques than was the case for their high accident cohorts (Q-12,14). p

Individual techniques varied greatly in their popularity however, among I~

high and low accident companies from industry to industry. For example,

more high .than low accident firms in paper products. used. cash awards or

priz~~. as, incentives, a finding which was counter to the. overall,. sample

r.es~~ts. ,In food products, the high accident companies favored use of

pamphlets. and circulars for safety promotions whereas the reverse was

true ill wood products, i.e., more of the low accident companies followed

thi? practice.

Regarding dtsciplinarymeasures, high accident companies in .primary.

metals. stood o.ut. as prescribing d~sciplinary lay-offs in handling those

who fa·iled,to wear required personal protective devices (Q-43). Other.
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industrial groups, regardless of the accident experience of the paired

companies. used verbal and written reprimands in these cases.

Contrasts in'disciplinary measures between high and low accident companies

within one" industry, machinery manufacturing, were found" in"" responses to

Question 46. More high accident companies in this group used suspensions

in coping with violators of safety'rules; the low accident companies"

favored transfers to less hazardous jobs. To highlight another instance

of contrasting responses within One industry, relatively more' low' ac'cident

firms in fabricated metals rated verbal reprimands as an effective

<"disciplinary measure. The high accident firms in thissame'group'

considered dismissals as most effective.

(3) Training Practices: Table VII shows for each industrial group

: "the' nature of outstanding differences in response frequencies for high

versus low accident companies in answering the multiple-choice and yes/no

questions on aspects of job safety training. Such tesporis~ differences

are'most numerous for the wood products group, all but one affirming

those also seen in the overall analyses. The exception is one of several

industry specific response differences between high and low accident

companies 'which do not reveal themselves in the overall results: Some

examples of the variations in training practices between' high and low

accident companies among the different industry groups are noted below.
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TABLE VII
Differences in Response Frequencies for High vs. Low Accident Companies

For All Pairs and Industry-Specific Pairs
To Questions Related to Training Practices

Question All Food and Wood Paper Primary Fabricated Machinery
Number Pairs Kindr. Prcxl. Products Products Metals Metals M3nufacture

22 yiN

(+)
23 Y/N* yin

24 C,H d,e d,f g

(+) C,.) (+) (t)
25 A,F b, f c, f b c,

(+)
26 E d e c

(+)
27 A,E a

28 - notabl differenc........- no s· 7'

(+) (+) (+)
29 A,B b a b

(+) (+) (+)
30 A,D.H a a,g a,b,f d

I

Note: All Pairs: Outstanding Differences defined by response tallies for high vs. low
accident companies differing by more than 10% for cell counts of 30 or more; by more
than 25% for cell counts ranging from 15 to 29; by more than 40% for cell counts of
5 to 14. Letters 'note response choices where such differences were found. Asterisks
note statistical significance ~ * p <: .05.
Industra-Specific Pairs: Outstanding differences defined by response tallies for
high an lo\<r accident companies differing by more than 40% for cell counts greater
than 5, by 60% forcel! counts of 3 to 5. Letters note response choices where such
notable differences were found and were coded as follows:
(+) difference for response choice in same direction as notable difference found

for all pairs.
(-) = difference for response choice in opposite direction to notable difference

found for all pairs.
Letters without (±) signs represent notable differences by industry which do not
occur across all pairs. Arrows (t ~) indicate instances where such differences,
occurring for the same response choice in more than one industry, lie in opposite
directions. -40-



Of the 6 industrial groups, primary metals stood out in showing more

high than low accident companies with supervisors receiving training in

overseeing the safety of their work groups (Q-23).

The largest response difference between the high and low. accident

companies in training techniques occurred in the fabricated metals

. industry. Hare low accident members of this group favored supervisor's

instruction and manuals for safety training purposes. With regard to

the effectiveness of different techniques, a notable contrast was found

in paper products. The high accident companies in this "industry rate

supervisor instruction as the most effective technique whereas the low

accident firms judged group discussion as most effective (0-25).

Wood products and machinery manufacturing revealed the greatest differ-

ences in their high versus low accident companies in considering the

availability of continuing safety training to their workers (Q-27).' The

low accident firms in these industries more frequently provided such

training for all of their workers.

Perceived effectiveness of training program materials revealed some

variable differences between high and low accident companies. In wood

products and primary metals, more low than high accident members rated
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national and local safety council information as being particularly

useful to. their training efforts. This tendency was partially reversed

by the food products group whose high accident companies also judged

lo.cal safety council material as useful to their safety program needs.

(4) Hazard Control Measures: Table VIII shows, by industry, the number

and nature of outstanding differences in response frequencies for high

. .
versus low accident companies in answering certain questionnaire items

concerned with hazard control techniques. These differences are most

nu.rnerous for the machinery manufacturing group, with severa~ being in

directions counter to the trends prevalent in the total sample, or

opposite to those found within the other industrial groups. This inter-

industry variation can be elaborated through focussing on the response

dat~to a few questions in this subject area.

Akin. to the results noted in the total sample, the paper products and

fabricated metals groups each showed more of their high accident members

always to include safety considerations in designing or renovating new

plant facilfties and work processes, and in new equipment specifications

(Q-3l,32). Fewer low accident companies in these industries didso,

indicating only occasional inclinations of this type. The reverse seems

true, however, for machinery manufacturing. More low than high accident

-42-
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TABLE VIII
Differences in Response Frequencies for High vs. Low Accident Companies

For All Pairs and Industry-Specific Pairs
To Questions Related to Hazard Control

Question All. Food and Wood Paper Primary Fabricated Machinery
Number Pairs Kindr. Fred. Products Products Metals Metals Manufac t urE

(+) (+) (+) (+)(+) (-) (-)
31 A,C b, c a, c a, c a,b,c

(+) (+)(+) (+)(+) (-)
32 A,C c a c .a, c b, c

(4 ) (i' )
33 A b,c b

(+)
34 A,D a b

.35 no notabl differenc ~s

(+) (1 ) (t) (4-)
36 A a b b b

(+) (+)
37 B,C c a,c

38 e

40 ~ no notabl differenc ~s-
" (+)(f.) (t)

41 I,J a j, d k,d
- . ..

(+) (+)(+) (+) (+)
42 B,G,J b j j d,g,i f,j

45 c

,

Note: All Pairs: Outstanding Differences defined by response tallies for high vs. low
accident companies differing by more than 10% for cell counts of 30 or more; by more
than 25% for cell counts ranging from 15 to 29; by more than 40% for cell counts of
5 to 14. Letters note response choices where such differences were found.

Industr~-Specific Pairs: Outstanding differences defined by response tallies for
high an low accident companies differing by more than 40% for cell counts greater
than 5, by 60% for cell counts of 3 to 5. Letters note response choices where such
notable differences were found and were coded as follows:
(+) difference for response choice in same direction sa notable difference found

for all pairs.
(-) difference for response choice in opposite direction to notable difference

found for all pairs.
Letters without (±) signs represent notable differences by industry which do not
occur across all pairs. Arrows (t ~) indicate instances where such differences,
occurring for the same response choice in more than one industry, lie in opposite
directions.
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companies in this industry group always considered safety factors in

plant and process design and in equipment purchases. This was the most

striking contrast seen in the responses given to the questions in the

hazard control area.

The machinery manufacturing and wood products groups also showed

contrasting differences between their high and low accident members

with regard to: company payment for personal protective equipment (Q-4la).

More high accident firms in machinery manufacture had their workers

assume the greater share of the cost for safety shoes; the same was

true for more of the low accident companies in wood products.

, .'
Some industry-specific differences exist for frequency of safety inspectiorl:S'"

but .show no clear association with high and low accident' companies (Q-36).

The food industry group indicated that more of their low accident members
',:,,,

conducted inspections on a daily basis. Weekly inspections were more

popular among the high accident companies in the primary and fabricated

metals groups and also among the low accident members of wood products.

In the machinery manufacturing companies, monthly safety inspections

appeared to be mos~ common for both the high, and low accident companies.

(5) Accident Investigation and Reporting: Table IX shows, by industry,

the number and nature of outstanding differences in response frequencies

for high versus low accident companies in answering questions concerned
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TABLE IX
Differences in Response Frequencies for High vs. Low Accident Companies

For All Pairs and Industry-Specific Pairs
To Questions on Accident Investigations and Reporting

Question All Food and Wood Paper Primary Fabricated Machinerv
Number Pairs Kindr. Prcd Products Products Metals Metals fanufactuiE

..0 notab e differenc48 - es

49 D

50 no notab e differenc es-...... "7

51 B

(-)

52 A,e a

53 B "

(+)
54 A,B a

55 a
,

56 e' , e" b' c"

(+)
,,57.: A,D a,f

58' yin

(+)
59 A,E g a,b

C") q,) (t)
60 yin yin yin

(+) (t)

61 yin yin

( i-) (t)

62 yin yin

Note: All Pairs: Outstanding Differences defined by response tallies for high vs. low
accident companies differing by more than 10% for cell counts of 30 or more; by mor~

than 25% for cell counts ranging from 15 to 29; by more than 40% for cell counts of
5 to 14. Letters note response choices where such differences were found.

Industr~-speci£ic Pairs: Outstanding differences defined by response tallies for
high an low accldent companies differing by more than 40% for cell counts greater
than 5, by 60% forcel! counts of 3 to 5. Letters note response.choices where such
notable differences were found and were coded as follows:
(+) difference for response choice in same direction as notable difference found

for all pairs.
difference for response choice in opposite. direction to notable difference
found for all pairs.

Letters without (±) signs represent notable differences by industry which do not
occur across all pairs. Arrows (t ~) indicate instances where such differences,
occurring for the same response choice in more than one industry, lie in opposite
directions.
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with accident investigation and reporting. Some evidence for inter-

industry variation was seen in that notable response differences for

wood products were in directions counter to the total sample results for

items (Q-S2,60,6l,62), and particularly contrasted with those differences

found in machinery manufacturing,fabricated metals, and paper products

for these questions. In these latter industrial groups, especially

machinery manufacturing, more high than low accident companies used

accident statistics from their own as well as other companies in gauging

/

the effectiveness of their safety program efforts and making needed

adjustments. in the wood products group, it was the low more than the

high accident companies which followed this practice.

"~.

Use of special accident reporting forms showed no consistent association

with high or low accident companies from industry to industry (Q-SO).

The low accident members of the food industry group used such forms

more than their high accident cohorts, but the reverse was true for the

paper products and machinery manufacturing groups. As in the hazard

control subject area, machinery manufacturing showed the greatest number

of notable response differences between high and low accident companies.

These differences supported, if not, accounted for many of the outstanding

differences found in the total sample results.
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(6) Make-up of Workforce: Table X indicates the median number of

production employees reported for the paired high and low accident

establishments in the different industrial categories. Such data were

collected in response to Question 63 and show essential equality in

production workforce size between the paired members in 4 of the 6

industrial groups. The apparent mismatches occur in the fabricated

metals and machinery manufacuring companies. The former group shows

the low accident firms with typically fewer production-line workers

relative to the high accident ones, the latter indicates the opposite .
.,

Since the initial pairing of the surveyed companies on the workforce

'size variable was based on OSHA 103 data collected in 1972, and in some

...• instances reflected total employment size, the above-mentioned disparities

could be due to these factors or employment changes between the time of

'initial selection and questionnaire reply peculiar to the two industries .

. Table X summarizes other response data from the high and low accident

companies, classified by industry, for the other questionnaire items

concerned with the make-up of the workforce. Tendencies for the low

accident companies to have older, more experienced workers relative to

the high accident companies are seen in several industries, with slightly
.' ' ..

stonger differentials occurring in wood products, primary and fabricated

metals. High accident members of the primary metals group indicated

the smallest proportion of their workforce as being married in comparison

to their low accident cohorts.
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/'

There were no notable industry-specific differences in either education

level of the production workers or the span of supervisor control for

companies with high versus low accident experience.

Data Analysis - Select Pairs

In an effort to contrast further apparent differences in safety program

practices, the questionnaire data for six select pairs of high and low

accident companies were separately analyzed. One pair was drawn from

each of the six industrial groups. Each pair was chosen on the basis of

showing the greatest differential in injury incidence between its high

and low accident members as reported (OSHA-BLS 103 Form) for both 1972.

the six select pairs are shown in Table XI.

and 1973 in its respective industrial group.

differences between the 6 pairs of matched high and low accident

A scoring procedure was established for defining notable response

The incidence values for _ .,'----,--.., --"""""":'>1

I
I

I I
!_~J

Specifically,differences of 60% or more between the responsecompanies.

choices of the high vs. low accident rnembersin the 6 pairs for a given

questionnaire item was considered "notable." Such differences were

classified as (a) showing response preferences between high vs. low

accident members partly or wholly in agreement with those seen in

analyzing all respondent pairs, (b) showing response preferences
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TABLE XI
Injury Incidence for High and Low Accident

Members of Six Selected Pairs of Respondents

Injury Incidence -

1972 1973
I

Low High Low High
'. -

Pair 1 (Food & Kindred Prod.) I 1.9 18.6
I

4.8 15.5
.' .

Pair 2 (Wood Products) 6.7 34.7 9.8 33.9
• r • ,..

Pair 3 (Paper Products) 4.0 14.9 6.9 23.7'

Pair 4 (Primary Metals) 27.3 82.1 34.8 126.2
'. - !. • •

Pair 5 (Fabricated Metals) 6.6 45.3 10.5 I 51. 7
I -

Pair 6 (Machinery Manuf.) II 7.0 31.3 6.0 3L4
!

.~

Median Injury Rate Differential 1 : 5.4 1 3.6

1 . . .
Refers to number of recordable lnJuries (i.e., involving more than just
first .aid) per 100 man-years of work.
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between high vs. low accident members partly or wnolly in disagreement

with those differences found in analyzing all respondent pairs, and

(c) showing no common response preference across either the high,or

low accident members in the six pairs.

~heresults of analyzing the questionnaire responses of the six select

pairs are shown in Table XII. Most items displaying 'notable discriminate

responses showed them to be in directions wholly or partiaUysuppOrtive

of those also seen in the total sample. The following are illustrative

of the strongest differences between the hig? and low accident 'co'mpariies

found in both the total sample and in the 6 select pairs:

(1) More high than low accident companies had safety officials
"c'

with formal safety training such as completion of certificated safety

courses.

(2) More low than high accident plants had initiated community and

family-type approaches to instilling safety consciousness in workers.

(3) }1ore low than high accident companies showed a variety of

incentive techniques in their safety program efforts.

(4) More high than low accident companies stressed stronger dis-

cip1inary measures such as suspensions and dismissals of workers who
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TABLE XII
Questionnaire Items Revealing Notable Differential

Responses Between High and Low Accident
Members of Six Select Pairs

Program Area

Management Policies
(Q 1-11, 16~21, 39)

.J

Motivational Techniques
(Q 12-15, 42-44, 46, 47)

Training Practices
(Q 22-30)

Hazard Control Measures
(Q 31-38, 40-42, 45)

Accident. Investigation
and Reporting (Q 48-62)

Make-up of Workforce
(Q 63-68)

Questions Showing Differential Response
Between Paired Members

(+) (0) (0) (0) (+) (0)
1, 4, 6, 9, 21, 39

(+) (+) (+)
12, 44, 47

(0) (+)
o

26, 30

(+) (+) (+) (0) (0)
00-

31,32,36,37,45

(+)
o
56

(+) (+)
o

64, 68

'.,
"

IDefined by differences of 60% or more between the response choices of the
high versus low accident members in the six pairs. The symbol (+) indicates
diffe~ential response choices for a given question in directions conforming
to tt.at found in analyzing all respondent pairs. The symbol (-) indicates
differential response choices for a given question opposite to those seen
in analyzing all respondent pairs. The symbol (0) shows no common response
preference among the high or low accident members in the six pairs. The
symbols (6) and (2) indicate differential responses between the paired high
and low accident plants in directions partially supportive (6) or partially
non-supportive (~) of the differences found in analyzing the responses
for all respondent pairs.
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violate safety rules as compared to the low accident companies ,who

were more inclined to use verbal reprimands, transfers to less hazardous

jobs in such matters.

(5) The high accident companies gave more emphasis to engineering

approaches to hazard control as compared with their low accident cohorts.

(6) The high accident companies tended to have workers with

fewer years of production experience in their plants relative t6

those employed in the low accident companies.

There were five questionnaire items (Q-4,6,9,39,95) which evoked notable

differential responses between the high and low accident members of the

", .;six pairs but which indicated no common choices for either the high or

.low accident firms This w6uld suggest situation specific differences.

There were two questionnaire items (Q-26,37) which revealed notable

differences in directions partially counter to those found in the total

sample of respondent pairs. By way of elaboration, the responses of

the high accident members relative to the low accident cohorts in the

6 select pairs showed them offering equal or more frequent oppor-

-53-



tunities for initial safety training, especially for all new production

employees and reassigned workers. The total sample found the reverse

to be.true. With regard to Question 37, the total sample of respondents

showed more high than low accident companies to favor use of written

checklists in safety inspections. In the arialysis of the response of the

six select pairs, the low and high accident members showed nearly· equal

usage of written checklists for safety inspections.

..~
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DISCUSSION

Despite the,;lack of large scale. or substantial numbers., of .significant,·

differences"comparisons of the questionnaire responses of the high

versus low accident companies did yield some suggestive evidence for

variances in .their respective safety progra~ p~actices and other

factors. Among those attributes found in the different evaluations

to be more common to the low accident companies than to the high

accident ones were the following:

(1) The ranking safety official was at the top management

level of the work establishment whose staff included either a full­

time safety director or part-time persons with significant time

assigned to safety program direction.

(2) Greater efforts made to influence the safety consciousness

of their workers through enlisting family and community involvement

in company safety campaigns.

(3) Emphasis on using more varied incentives and promotional

techniques to enhance safe work performance.

(4) More regard for the effectiveness of measures other

than suspension in disciplining risk-takers or violators of safety

rules.
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(5) More formalized safety training including special

training to fit specific job l1;eeds and use of group discussions,

lectures by safety specialists, to augment main safety instruction

by.worker supervisor.

(6) Availability of continuing safety training to all

employees as opposed to concentrating such training only on those

who hold high risk jobs or who have had recent accidents.

(7) More frequent though less formal safety inspections

of workplaces to supplement or perhaps substitute for more

formalized inspections at relatively longer intervals.

(8) A slightly older workforce with somewhat longer

company service and a slightly greater percentage of married

workers.

Some of these characteristics have also been reported in other earlier

studies seeking to define factors related to successful safety performance

(1,2,3). These were the relatively high stature and staff commitment

given to the direction of company safety efforts, the family/community

approach to influencing safety concerns among plant workers, and the

presence of more stabilizing qualities in the workforce. Still others
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list~J here. however, extend existing knowledge through furnishing

added ideas about acceptec safety practices ~hich could enhance their

effectiveness. For exam?le, using a variety of incent~ves and

prore,vtion.3.l techniques in concert rather than st~essing any singular

'schene I!Iay bea key to gaining greater safety motivation in workers.

Similarly, varied forms 'of job safety instructi0n with group discussions.

lectures by safety s~ecialists to augment the supervisor's training of

the worker may be important meaIl,S ,for upgrading the expected value of

safety training. Though informal, the more frequent inspections of work

areas, -as reported by the low accident c~mpanies, would offer increased

'opportunJ.~ies for early recog:lition of\.]orkplace h,uards or improper

j~b b~ha'liors and th~rein pronDte, more timely rem~diala actions. Morc-

0v('r, the infornal,' frequent nature of such visitations could foster

closer interactions among line worker,foreman and safety personnel
, ,

which could be b~n:eficial inh'andlingindividual worker ?rotlems

pertaining to .job safety so as to prevent them from becomin!:'. serious

e~oughto warrant strong disciplinary actions. Perhaps, -this was the

basis for care low accident companies preferring alternatives other

than suspension or: dismissals in dealinp, with violators of safety rules.

Another: e>..-pl.anat ion is that because of their good safety performance,
" "

the low accicientcompanies·can be more "tolerant and mOTe willing to

help "the ....orker overcome any errant job behavior. In contrast, the
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high accident companies may feel compelled to, act in a more expeditious

mannei.- .:vitll violators of safety rules, especi'ally if their roster

includes many such problem workers., These thoughts are only conjectural.

The follow-up site visits to a sub-s~ple of the high and low a~cident

companies may furnish more information about the circumstances actually

dictating differences in these and other safety practice!:> under

discussion here.

Overall, the high accident companies ,~ere oore ecphatic than their low

accident cohorts in acknowledging needs for safety features io desi~ning

new,plant facilities and work processes, and in new equipment,specifi­

cations. This result may be a'reactioo'of the high accident cO!llpanies

to their current safety performance p:::-oblems. \Hthout ,question,

engineering approaches can reduce or elioinate unsafe work conditions.

Sole dependency on these oeasu!es, however cay not be sufficient

to bring accident rates down to acceptable le.vels.The ~re I'"..oderate

emphasis given by the low accident companies'to using physical controls'

for ~afety could be reflective of a program orientation providing more

balan~e between engineering and non-e~~iheering cea~ures. While this

balance could be offered as another discriminatory 'factor, it should

be mentioned too that there was strong ioter-industry variation in the

responses given to the questionnaire itecs~n hazard cootrol. In fact,

the high and low accident companies in Ill2chinery i:lanufacturinggave

: ~ , '
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results opposite to the overall trend, i.e., more low than high accident

companies in this industrial group always included safety factors in

their facility pl;nning, equipment purchases, etc ..

The high accident companies also reported more extensive formal training

of their personnel responsible for safety programming than the low accident

group. This too could be interpreted as a response to the more evident

problems in the high accident group. This increased training of safety

officials plus more concern for hazard control may be just starting to

show its desired effect. The injury frequency rates for the high accident

companies in 1973 were lower than those reported in 1972 (though still

much higher than the rates for comparable low accident companies).

One might ask why the differences between the safety program practices

of the high and low accident companies were not more dramatic in view

of their sizable differences in accident rates. One plausible

explanation is that the high accident companies could be reporting

many of their current safety program measures which are much more

complete or intensive than those which previously existed. The afore-

mentioned practices stressing physical hazard control measures and

qualified safety personnel among high accident plants might be indicative.
I

Obviously, the advent of the Occupational Safety and Health Act of
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1970 (6) has beenast~mulant to initiating effective safety actions

. . .
in all work establishments, especially those showing the poorest safety

performance. These circumstances could be obscuring differences between

the safety program practices of the high and low accident groups which

might have otherwise existed.

, , "

As another point, none of the practices found to vary between the

high and low accident plants can be given greater or lesser importance

in terms of the data gathered in the questionnaire survey. Nor is

there a sufficient basiscfor suggesting that certain combinations of

these practices ~dentified with more of the low accident companies

maybe better than others in improving company safety performance.

Circumstances specific to certain industries, if not, individual plants

may dictate which practices are feasible to use and offer the best

promise of success. The questionnaire data, analyzed by industrial

groups, offered some indication of the extent to which practices found

common to low accident companies may vary from industry to industry.

The attributes of the low accident companies listed at the outset of

this discussion section more or less persist in spite of these variations.

Thus, they command attention in attempting to define some distinguishable

yet generalizable factors related to successful safety performance in

industry.

-60-



. f ,

Numerous other factors, referenced in this questionnaire survey, are

of obvious importance to accident prevention in industry besides the

few discriminating items mentioned above. Indeed, respect for funda­

mental ':safety program elements and practices was seen in the question­

naire responses of both the high and low accident companies. Many of

the distinguishing factors represent minor or subtle variations on

these basically sound schemes. Opinion polls of safety experts (5),

used to define and rank in order of importance the elements of an

effective industrial safety program, have acknowledged some but not all

of these subtleties .
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SUMMARy

This report described the questionnaire phase of a study examining

safety program practices and related factors in work establishments with

low accident rates versus similar companies with high accident rates.

Pairs of manufacturing work establishments in Wisconsin were chose~

as respondents, the members of each pair being comparable in industrial

operation (3-, 4-digit SIC), workforce size, and geographic locale, but

differing by at least 2 to 1 in the incidence of recordable injuries for

1972 year based upon their OSHA-BLS 103 reports. These paired estab1ish~

ments sampled six different types of industries in Wisconsin which were::'

food and kindred products, wood products, paper products, primary metals,

fabricated metals, and machinery manufacture. High and low accident

members of 42 pairs of companies from a total of 96 pairs, originally

sent questionnaires, returned their forms and constituted the study

sample.

Descriptive and statistical analyses were performed on the questionnaire

data of the 42 pairs of high and low accident companies to isolate any

differences in responses to items dealing with extent of management

conuni tment to safety, motivational approaches to worker safety, job

safety training, nature of hazard control practices, accident investi­

gation and reporting procedures, and make-up of production workforce.
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Such analyses were completed for all respondent pairs, pairs classified

by industry, and select pairs displaying the greatest accident rate

differentials within each of the six industrial groups.

The results showed no obvious or large. scale differences between the

questionnaire responses of the paired high and low accident companies

in any of these evaluations. Indeed, few response differences were

found large enough to attain statistical significance. On the other

hand, the distributions of the responses to several questions did

reveal differences in the numbers of high versus low accident companies

favoring certain primary safety practices, and in the use and effective­

ness of specific secondary and third-order program measures. Such

types of differences indicated the folloWing:·

(1) More of the low accident companies had their highest

safety officials at top management levels of their

firms, and more employed one or more full~time safety

personnel relative to their high accident cohorts.

Though the high accident companies indicated more

persons involved in directing safety·efforts,· these

were predominantly part-time responsibilities with

the amount of time spent per staff person on safety

being less than that indicated for part-time persons

with similar assignments in the low accident companies.

This could suggest a more fragmented safety effort in

the high accident work establishments.
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(2) While the high and low accident companies both over­

whelmingly believe that the worker's family and

community can have a beneficial effect on the worker's

safety performance, more low accident companies had

actually undertaken these efforts to use such

influences in enhancing safety consciousness in their

workers.

(3) The low accident companies tended to use more varied

incentives and promotional techniques in multiple

fashion. While the inclusion of safety attitudes in

worker performance evaluations, and use of signs and

posters are the most popular promotional practices

in both high and low accident plants, more of the low

accident firms also employed publicity of outstanding

safety performance, tallies of accident-free man hours,

and cash awards and prizes as additional incentives

and promotional devices.

(4) With regard to disciplinary actions for unsafe acts and

safety violations, verbal and written reprimands were

the predominant methods of choice for both the high and

low accident companies. Though less common, more low
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accident companies also used transfer to less hazardous

jobs in dealing with these problems whereas the high

accident companies showed a greater tendency to use

harsher measures such as suspensions. More low accident

companies also rated verbal reprimands as an effective

disciplinary technique than did the high accident ones

who deemed disciplinary lay-offs as most effective.

(5) More of the low accident firms had (a) formalized and

special training programs to meet specific job needs,

(b) augmented supervisor's instruction with other

techniques such as group discussions and lectures by

safety specialists, (c) provided continuing safety

training to all employees as opposed to the high

accident companies who tended to offer such training

only to those persons in jobs showing recurrent

accidents and especially those who had accidents

recently.

(6) More of the high accident companies than the low

accident firms indicated that they always included

safety considerations in new facility design and
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process planning, in purchase and installation of

new plant equipment. The low accident companies were

tess emphatic about these considerations, However,

there were strong inter-industry variations in these

practices. For example, the pairs of companies in

machinery manufacturing showed results opposite to

the overall trend just noted, i.e., more low than

,.high accident companies in this industry always

included safety in their facilities planning.

(7) More low than high accident companies indicated that

worksite inspections were held on a daily basis but

these seemed informal in nature. The high accident

,companies used written checklists more often in their

safety.surveys than did the low accident companies.

(8) The low accident companies showed slightly more inclination

to investigate minor injuries and narrow escapes~ Both

high and low accident companies were equally responsive

to major accidents.

(9) On the average, the production workforce of the low

accident companies was slightly older and had some­

what more experience than the workforce in the high
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accident companies. The low accident companies also

indicated a slightly greater percentage of their

workforce as married. There were no differences in

the formal educational level of the production

employees found in the paired companies. The

majority showed at least high school education.

These findings were discussed in the light of offering suggestive

evidence that the low accident companies could be distinguished from the

high accident companies by exhibiting:

(1) Greater stature and staff commitment given to

direction of company safety effort.

(2) Greater utilization of outside influences in

instilling safety consciousness in workers.. '

(3) Multiple use of a variety of safety promotional

and incentive techniques.

(4) Greater opportunities for general and specialized

training with supplemental modes of instruction

for all production personnel, e.g., group discussions,

lectures by safety specialist~).
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(5) More humanistic approach in disciplining risk­

takers and violators of safety rules.

(6) More frequent though less formal inspections of

the workplace as a supplement to or instead of

formal inspections of relatively lengthy intervals.

(7) A safety program emphasizing better balance between

engineering and non-engineering approaches toward

accident prevention and control.

(8) More stable qualities in the make-up of the work­

force, i.e., more older, married workers with

longer time on the job.

Site visits and walk-through surveys of a subsample of the questionnaire

respondents are currently being undertaken to amplify on the nature of

their responses and.ascertain any innovative measures these plants are

using for hazard control. Conclusions regarding this project will be

deferred until completion of this site visit phase.
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O.M.B. No.68-S73l44
Expires 9-30-75

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
Center for Disease Control

U. S. DEPARTMENT OF HEALTH, EDUCATION, ~"lD Iv'ELFARE
CINCINNATI, OHIO 45202

OCCUPATIONAL SAFETY PROGRAM QUESTIONNAIRE

ASPECTS OF PARTICIPATION AND CONFIDENTIALITY

Participation in this survey study is strictly voluntary. The
National Institute for Occupational Safety and Health plans to
subject the responses to this questionnaire to statistical
treatment only, and present them in a composite manner. The
information elicited by certain questions in the questionnaire
(noted by a double asterisk**) is considered by the Institute
to be confidential commercial or financial information and not
subject to mandatory disclosure under the Freedom of Information
Act. Accordingly, the Institute ~.;rill not disclose such information
in a manner which identifies the information with a particular
company.

preceding page blank
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O.M.B. No.68-S73144
Expires 9-30-75

OCCUPATIONAL SAFETY PROGRAM QUESTIONNAIRE

Instructions:

The following questions deal with safety related activities or policies in
your work establishment. The term "plant" in these questions can be
interpreted to mean work facility, workplace, shop, mine, etc. as found at
the addressed location. Admittedly, some questions may not be entirely
applicable to your work situation. Nevertheless, please complete the
questionnaire as best you can. !

Almost all of the questions can be answered by circling the 1etter(s)
before the appropriate answer or answers. For example:

Which of the following are often consequences of accidents?
(circle as many as apply)

Worker injuries [14]
Increased productivity [15]
Worker lost time [16]
Improved quality control [17]

Note that in this question you are asked to circle as many as apply. In
other questions, the appropriate letters of only one choice should be circled.
For example:

Does your plant believe that safety is everyone's job?

Q Yes
b. No [18]

Ignore numbers in brackets. They are for statistical purposes only.

The last sheet of the questionnaire form is for indicating whether you
would be interested in members of the survey staff coming to your company
for a walk-through survey and an exchange of ideas on safety practices.
The code reference at the upper right hand corner of each page is being
used in lieu of the establishment's name.

Please return the completed questionnaire in the enclosed envelope as
promptly as you can.

Preceding page b\ank
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O.M.B. No. 68-S73l44
Expires 9-30-75

Code II ---------
OCCUPATIONAL SAFETY PROGRAM QUESTIONNAIRE

1. What training is required for persons who have responsibility for
designing or directing safety programs in your plant? (circle as
many as apply)

a. No special training [9]

b. Experience gained by coming up through the ranks [10]

c. Specific college or training courses related to safety [11]

d. Satisfactory completion of training program offering certificate
in industrial safety [12]

e. Bachelor's degree in a field related to safety, ~., industrial
or safety engineering, industrial hygiene, etc. [13]

f. Master's degree in a field related to safety [14]

g. Other (specify)------------------------
2. From whom do workers directly receive safety training and safety

information? (circle as many as apply)

a. Worker's supervisor [16]

b. Safety personnel [17]

c. Fellow workers [18]

d. Plant management [19]

e. Plant medical personnel [20]

f. Union representatives [21]

[15]

g. Other (specify) [22]

3. Does your c~mpany have its own safety manual or code of safety rules?

a. Yes
[23]

b. No

r-- "~--.!

I ~rr®©@di[U~ ~~g~ ~~an~}
, ,
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Code tI---------

4. In your plant, who is considered to be primarily responsible for
safety of employees? (circle only one)

a. Employee himself

b. Employee's supervisor

c. Plant management
[24]

d. Safety personnel

e. Union

f. Other (specify)---------------
5. How many persons at your plant have full or part-time responsibility

for designing or directing safety programs?

Full-time (number)

Part-time (number)

[25-26]

[27-28]

Average percentage of time devoted to safety (for those with part'-'
time responsibility) [29-31]

6. At what organizational level is the highest ranking person in your
plant with full or part-time responsibility for designing or
directing safety programs? (circle only one)

a. Top level plant management (individual reporting directly to .. '
top official of your plant)

b. Middle level plant management (individual reporting directly to
top level plant management)

[32]
c. Lower level plant management (individual reporting"directly to

middle level plant management)

d. No one in our plant has full-time responsibility for safety

7. Are safety figures, reports,achievementsincluded on the agenda of
plant management meetings? (circle only one)

a. Yes, on a regularly scheduled basis

b. Yes, on an occasional basis [33]

c. Yes, only as needed

d. No

e. Other (specify)
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Code {!----------

Question 8 may be difficult to answer. If no objective data are
available, please provide your best guess.

**8. Has your safety program had a beneficial effect on reducing overall
operational costs?

a. Yes, based on objective data (If yes, complete question 9 and
omit question 10) [34]

b. Yes, based on best guess (If yes, complete question 9 and omit
question .10)

c. No, based on objective data (If no., omit question 9 and complete
question 10)

d. No, based on best guess (If no, omit question 9 and complete
question 10)

**9. What has been the approximate percentage savings?

a. Less than one percent

b. Between one and three percent
[35]

c. More than three percent but less than five percent

d. Between. five and ten percent

e. More than ten percent

10. Do you believe that operational costs can be reduced by an effective
safety program?

a. Yes
[36]

b. No

11. Which of t~e following groups participate formally in the development
of safety programs and practices? (circle as many as apply)

a. Workers [37]

b. Supervisors [38]

c. Union representatives (39]

d. Management [40]

e. Other (specify)

-81-

[41]



Code II

12. Which of the following do you u~e as incentives _~o worker safety:
(circle as many as apply)

a. Safety attftudeand behavior included in worker performance
evaluation [42-43]

b. Running tally of accident free man-hours [44-45 ]

c. "Recognition awards, ~., certificates, medals,_dinne~s,

etc. [46-47]

d. Cash awards or prizes --- [48-49]

e. Publicity of outstanding safety performance _

f. Other (specify)

[50-51]

[52-53]

13. Which of those incentives circled in question 12 do you consider:.:ritost
effective? Place a "1" after the most effective, a "2" after the,'
second most effective, and a "3" after the third most effective.,.

14. Which of the following is used in promoting job safety: (circle as
many as apply).

a. Posters/signs/slogans [54-55]

b. Pamphlets/circulars [56-57]

c. Displays/exhibits [58-59]

d. Safety contests between departments or work groups

e. Safety contests between plants [62':'63]

f. Other (specify) [64-65]

[60-61]

15. Which of those means circled in question 14 do you consider most
effective? Place a "1" after the most effective, a "2" after the
second most effective, and a "3" after the third most effective.
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16. Does your plant have an occupational alcoholism program?

a. Yes
[66]

b. No (If no, omit question 17)

17. Do you feel this program has had a b~neficia1 effect on plant safety?

a. Yes
[67]

b. No

c. Too early to assess

18. Does your plant have an occupational drug abuse program?

a. Yes
[68]

b. No (If no, omit question 19)

19. Do you feel this program has had a beneficial effect on plant safety?

a. Yes
[69]

b. No

c. Too early to assess

'~ 20. Do you feel that' the worker 's family and/or the outside community can
have a beneficial effect on worker safety performance?

a. Yes
[70]

b. No

21. Has your plant initiated or aided family or community efforts to
instill worker safety consciousness?

a. Yes
[71]

b. No

22. Do you have a formal safety training program, i.e., Written procedures
describing how the safety training is to be carried out?

a. Yes

. [72]
b. No
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Code If ---------

23. Do supervisors receive training in overseeing the safety of their
work group?

a. Yes
[73]

b.· No

24. Which of the following techniques of safety training do you employ?
(circle as many as apply)

a. Lecture --- [74-75]

b. Demonstration [76-77 ]

c. Group discussions [78-79 ]

d. Literature/Manuals [80-9]

e. Movies/slides [10-11]

f. Instruction by supervisors [12-13]

g. Instruction by fellow workers [14-15]

h. Instruction by safety personnel [16-17]

i. Other (specify) [18-19]

25. Which of those techniques circled in question 24 do you consider most
effective? Place a "I" after the most effective,- Ii "2" after the
second most effective, and a "3>,'~- after the third most .effective.
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Code II ---------

Safety training may be offered to employees one or more times. In
question 26, the term initial safety training refers to trainipg offered
before the worker begins a job or work task. In question 27, continuing
safety training refers to training given to workers who have been performing
the same job for some time.

26. To whom is initial safety training made available~ (circle as many
as apply)

a. To all new employees [20]

b. To all new production employees [21 ]

c. To new employees in particularly dangerous jobs

d. To production employees reassigned to new jobs

[22]

[23]

e. To production employees using new machinery or whose work procedures
have" changed [24]

f. Other (specify) [25]

27. Who receives continuing safety training in your plant? (circle
as many as apply)

a. All employees [26]

b. Employees in jobs where accidents can occur [27]

C. Employees in high accident risk jobs [28]

d. Employees in jobs where accidents have occurred recently [29 ]

e. Employees who have had accidents or near" accidents recently [30]

f. No continuing training is offered [31]

28. Are specific safety training procedures tailored for specific jobs?

a. Yes
[32]

b. No

I­
I

\
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Code II _

29. In your training program do you make use of information on safety
available from: (circle as many as apply)

a. ,. National' Safety Council?

b. Local Safety Council?

c. Professional associations?

d. Trade associations?

[33-34 ]

[35-36]

[37-38]

[39-40]

e. Unions? [41-42]

f. Insurance carrier?

g. Govermental Agency?

h. Other (specify)

[43-44]

[45-46]

[47-48]

30. Place a check (~) after those sources of informat~on circled in question 29
you feel are particularly useful in accident control in your plant.

31. Are design plans for new work facilities or proposed renovations of
existing installations subject to the approval of 'safety personnel
before construction is started?

a. Always

b. Often
[49]

c. Occasionally

d. Never

32. Do safety personnel have to approve new or modified work processes
before they are put in operation?

a. Always,

b. Often
[50]

c. Occasionally

d. Never

'33. Are safety features included in the specifications for new equipment
purchases?

a. Always
[51]

b. Often

c. Occasionally

d. Never -86-



Code II .---------

34. Do safety personnel have to approve newly installedequipment.before
it is used ?

a. Always

b. Often
[52]

c. Occasionally

d. Never

35. Do safety personnel ever inspect to insure that safe practices are
being followed?

a. Yes
[53]

b .. No (If W),~ omit questions 36 ~ 3 7 ~ and 38)

36. How often are most areas inspected?

a. Everyday

b. At least once a week

c. At least once a month [54]

d. At least every three months

r e. At least every six months

f. At least once a year

g. Le·ss than once a year

37. Do these inspections make use of a written checklist?

a. Always

b. Often

c. Occasionally [55]

d. Never .", '. • ~ - c ,', ••
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Code f! ---------

38. Who makes safety inspections? (circle as many as apply)

a. Plant Management [56]

b. Safety Personnel [57]
\

c. Medical Personnel [58]

d. Supervisors [59]

e. Union Representatives [60]

f. Workers [61]

~. Other (specify) ___________________[62]

**39.What is the approximate percentage of the total operational budget
in your plant that is specifically ear-marked for safety? (circle only
one)

a. No money specifically ear-marked for safety

b. Less than one percent

c." Between one and three percent

d. More than three percent but less than five percent

e. Between five percent'and ten percent

f. More than ten percent

[63 ]

40. Are any personal protective devices used by workers in your plant?

a. Yes

b. No (if no, omit questions 41,42,43,44, and 45)

-88-

[64]



Code II ------------

41. Please circle each of the following devices used by personnel in your
plant. In the second and third columns for those devices that are
circled give the percentage of the device's initial and replacement
cost paid for by the worker. (100% means worker pays entire cost;
0% means plant pays entire cost)

DEVICE % OF INITIAL COST % OF REPLACEMENT COST
{Paid EY. worker) -~Paid EY. worke~

[78] a. Safety shoes [65] [19-21 ] [58-60 ]

[79] b. Boots [66] [22-24] [61-63]

[80] c. Hard hats [67] [25-27] [64-66]

[ 9] d. Gloves [68.] [28-30] [67-69]

[10] e. Leggings [69] [31-33] [70-72 ]

[11] f. Face protectors [70] [34-36] [73-75]

[12] g. Eye protectors [71] [37-39 ] [76-78]

,:[:13] h. Protective creams [72] [40-42] [79-9]

, [14] 1. Ear protectors [73] [43-45 ] [10-12]

[15] j. Aprons [74] [46-48] . [13-15]

[16] k. Respirators [75] [49-51] [16-18 ]

[17] 1. Protective suits [76] [52-54] [19-21]

[18] m. Other (specify) [ 77] [55-57] [22-24]

42. Place an asterisk (*) in front of those devices circled in question 41
which are required to be used by all production workers in your plant.
Place a check (~) in front of those circled devices which are required
to be used by only some production workers. (Those circled devices
with no asterisks or checks are used on strictly a voluntary basis)
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43. What disciplinary actions are taken against workers who do not use
required protective devices? (circle as many as apply)

a.

b.

Verbal reprimand

Written reprimand

[25-26]

[27-28]

c. Fines [29-30]

.d. "Demerits" which can be applied toward cis!!',issa1 [31-32 }

e.

f.

g.

h.

"Demerits" which will hinder raises

"Demerits" leading to denial of rewards

Reassignment to a less desirable job

Other (specify)

[33-34]

[35~36]

[37-38]

[39- IW J

i. None [41-42]

44'. wni'ch of those disciplinary actions circled in question 43 ha'le you'
found most effect'ive? Place a "1" after the most effective, a "2"-'
aft,er the second most effe~tive, and a "3" after the third most
effec,tive.

45. In general, is the condition of personal protective devices in
your plant checked? (circle only one)

a. No

b. Occasio~a11y

c. At specified intervals [43]

d. At worker's request

e. Other (specify)
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46. What disciplinary actions are imposed against workers who habitually
fail to follow safe work practices or who are known risk-takers? (Circle
as many as apply)

a. Verbal reprimand ---
b. Written reprimand

[44-45]

[46-47]

c. Transfer to less hazardous job --- [48-49]

d. Fines --- [50-51]

e. Required to participate in special safety training --- [52-53 ]

f. Suspension _

g. Dismissal ---

[54-55]

[56-57]

h. Other --------------------- [58-59]

i. None [60-61]

47. Which of the disciplinary actions circled in question 46 have you found
most effective? Place a "1" after the most effective, a "2" after the
second most effective, anc;l a "3" after the third'most effective.

48. Is there a system establish~d for workers in your plant to report
suspected accident hazards? '

-'
~', a. Yes

[62 ]
b. No (If no, omit question 49)

49. In general, how does the worker report accident haz,ards? (circle only one)

a. In writing

b. By informing one's supervisor

[63 ]
c. By telling maintenance personnel

d. By telling safety personnel

e. Other (specify)

50. Other than required forms, ~' OSHA, Insurance Carriers, State Agencies,
etc., does your plant use an additional accident recording form?

a. Yes (If more than one additional form is used, questions 51 and 52
refer to the one used most frequently)

[64 ]
b. No (Omit questions 51 and 52)
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51. This accident recording form is unique:

a. To your industry

b. To your company [65 ]

c. To your plant

d. Other (specify)

52. This form gathers information on: (circle as many as apply)

a. Major'.Injuries (those involving lost time or requiring medical
treatment) [66]

b. Minor Injuries (those not involving lost time or requiring medical
treatment) [67]

t. Near accidents [68] -"r

_______________-.,-__-'-'-" ,.J69]d . Other (specify)

53. How often are accidents resulting in lost time investigated?

a. Always

\

b. Often

c. Occasionally
[70]

d. Never

54. How often are accidents resulting in minor injuries investigated?
(those not involving lost time or requiring medical treatment)

a. Always

b. Often [ 71]

c. Occasionally

d. Never

55. How often are narrow escapes from accidents investigated?

a. Always

b. Often
[72]

c. Occasionally

d. Never
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56. If an investigation is made of an accident or a narrow escape, how
soon after the incident does the investigation usually take place?
(Indicate by placing the letter of the appropriate response before
each of the following)

[73]

[74]

[.7 5]

Lost time accident or accident requiring medical treatment
----,--

____~Minor injury (injury not involving lost time or requiring
medical treatment)

____~Narrow escape

A) Within one day of the incident
B) Within three days of the incident
C) Withiri one week ~f the incident
D) Within two weeks of the incident
E) Within one month of the incident
F) Greater than one month after the incident

57. Who investigates a.ccidents or near accidents? (circle as many as apply)

a. Medical Personnel [76]

b. Safety Personnel [77]

c. Management Personnel [78]

d. Union officials [79]

e. Worker representative(s) [80]

f. "~nvolved em~loy~e(~) [9]

g. Worker supervisor(s)

h. Other (specify)

rio]

[11 ]

58. Are the results of the investigation publicized within theylant, ~,
printed in plant newsletters, posted on bulletin- bo'ard"s, etc.?

a. Yes
[12]

b. No (if no, omit question 59)
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59. Who sees the results of the investigation? (circle as many as apply)

a. Upper management [13]

b. Middle management [14]

c. Medical Personnel [15]

d. Safety personnel [16]

~. . Union Officials [17]
., .

f. Clerical staff [18]

g. Worker Supervisors [19]

h. Workers [20]

i. Other (specify)

60. Are the accident statistics of your plant used as an index of when
to make changes in your safety program?

a. Yes
[22]

b.· No

[21]

61. Does your plant try to obtain accident experience data on other plants
using similar industrial processes?

a. Yes

b. No (If no, omit question 62)
[23]

62. Do you use this information as an indicator of the effectiveness of
your safety program?

a. Yes
[24]

b. No
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The following questions are being asked for statistical purposes only as is the
request for information on plant accident experience. Please provide all
available data.

**63. What is the average number of production workers (non-office personnel)
employed in your plant? [25-29]

**64. What is the average number of years spent with the plant by your
production employees? (circle only one)

a. 1 - 3 years

b. 4 - 6 years

c. 7 - 9 years

d. 10 - 12 years

e. 13 - 15 years

f. 16 or more years

[30]

-'.65. What is the average age of your production workers? (circle only one)

a. _ 18 - 22 years
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66. What percent of the production workers in your plant are married?
(circle only one).

a. 0 - 19%

b. 20 - 39%
[32 ]

c. 40 - 59%

d. 60 - 79%

e. 80% or more

67. Which of the following choices best describes the educational
level of the production workers in your plant? (circle only one)

a. 8th grade or less

b. Some high school or vocational school training
[33]

c. High school or vocational school graduat~s

d. Some college or technical school training

e. Two year college or technical school graduates

f. College graduates

**68. What is the average number of production workers under the direction
of ..QD&. first-line supervisor? (circle only one)

a. 1 - 5 workers

b. 6 - 10 workers

c. 11 - 15 workers

d. 16 - 20 workers [34]

e. 21 - 25 workers

f. 26 - 30 workers

g. 31 - 35 workers

h. 36 - 40 workers

i. 41 or more workers
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**69. Please enclose with this questionnaire a copy of your completed
OSHA Form 103 for 1973. Also, should you have recorded before
1971 your accident frequency rate in terms of number of disabling
injuries for all employees per million-man hours of work in your
plant, please indicate such rates for the following years:

1970 -------
1969

-97-
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Code #

70. If there are any answers to questions you would like to explain
further or any particularly innovative ideas you would care to·
elabor~te on, please use this page to do so.

-98-

,'"--''' ,



Code II

71. Please indicate the position an/or title of the' person who
contributed most to the filling out of this questionnaire.'

72. Please indicate by circling "yes" below if you would be receptive
to a site-visit as described in the cover letter of this questionnaire.

a. Yes (If yes, in the spaces below give the name and business
number of the person who should be contracted when arranging
the visit.)

b. No
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APPENDIX B

COLLATED RESPONSES TO QUESTIONNAIRE ITEIIS

Preceding page blank
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,Yes No

I Olhc~r 1
I (),,~

I 0 J ~

Other

: MACHINE~Y
:MANUFACT.

Hi. (2)

Lo (:1 ) ;

:.r 0:'
~-----~l

o



QUESTION No. :22

. FOOD B
KINDRED
PRODUCTS

WOOD
PRODUCTS

PAPER'
Pr\ODUCTS

PRIMARY
METALS

·~o -! Other.--__o~--

Hi ( 2) 12- I 2.-. I ~
Lo (I )-- 2. 2- ~I-0-"---

••~~__-J

--I Yes :1 No lOi her I
"1 i (2) I ,/ i,; Y-_ 1 0 I
Lo ('Ir?--l..:J - L b ,', J

, MACHINCRY
. MANUFACT. '

"

- ", rYes! No r Other

Hi (2)'.lJj JY -I'" , c> --,-:-:-
Ld (I) ~~-17 or d



QUESTION
~

No. 2:1

, 0 lYe s , [\! c. 0 f her -

: OV ER/\ LL ,r-__-H.-.'-l-~.-!_ j_z.:LJ~__ 1_3_(~ _,!~~c
------:....- LLo (I) /30' ! Ii- l 0 I

FOOD e\
KINDr(ED
PRODUCTS

WOOD
PRODUCTS

"

PRIMARY
MET/\LS

FABr~ICATED

M ETI-\LS .

" MACHINERY'
- '~ MANUF!.\CT.

r------~l~?-I-t?her j
Hi (2) I .r' 1 D I 0
"L~~(-I) T2.-~__ I

r Ye s I No I 01 her

Hi (2) 1--=;-I.~_~·1 2-
L 0 (I ) if- 13 0

JJ--3



QUESTfON No. 2t/

OVERALL

FOOD· 8
1< 1~1DRED
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS

a b c I d e f J9 LJl..
Hi (2) I ~ S"' S 2- Y ~1.7
La (I ) I .3 ::J c,t 2- Sl:r l)i

a c die f 9 hi
FAG RICAT ED '''-1--1i-(-2-)+-:;---1-/--+-6-+--2--'_'2-._"TI,/ _L._r;- ..
META L S !-L-a-(-'-)-i--:l--+-/--i 6 (, / ? I 3 0

MACHINERY
MANUFACT.

a b c d e f 9 h I

Hi (2) -:? cf- 4 S'L / P ..J' cf' I

La (I ) J 2- ..) .s- 2- 9 6 9 2..



/

QUESTION No. :25

FOOD B 1<INORED PRODUCTS
~ . .-

a b led I elf I
flANK 1 2131112. 311_G.l3..!."?13~'~f
HI, (Z)l" ala 010 010 brtlo~lo /10(2 0 II
Lo(I)lo '-'II 0,11 01001.2..." ololz.I/j.olllolol:

PRI·Mt,RYMET/\LS

Qi
'

1 I
Cc ., .;"G"il2l3TTGl3" 'I I. , 3

~-I

t:J OIO!~

I z obi ()

, " ··1'0 ·1, b I, c d I ·e I f t 9 1
,
I

RAN i(J 1 2 :3 Ti213l11213 I 2 3 i I 2 311 2 ::3 II .2 3 II,! r:
Hi (2)1 00, () 1,0 J () ltloil 0 0 III D ill I "r;jl II 0~~
La (1)10 0 oil. 0 ol/l~ 10 / () 010 " III J II~rol

,.

METALS

MACHINERY, MANUFACTLJR ING

a b c ,d e f ,9 ,h"
,. :~r ,

I
RAI~ I('e, I 2 3 i 2 3 j,2 3 I 2 3 I 213 I 2 3.! I 2 3 112 3 I ?~~
Hi (2) I 012. I

0 0'10 ~ I ~. .r I 00 I 2- 0 (J '- () I " .2. c ) 2- Old

La (I) 0 0 / 0 I 0 / l- 0 CJ 0 1. I 010 0/ ,J 0 I J.. I "21. 'Z. 11°10

1etJ-5



QUESTION, No. :l~
,.. " .

, OVERALL

'FOOD &
KINDflED
PRODUCTS

. PAPER
PRODUCTS

PRIMARY
, METALS

a b c 'd I e, fig h I

Hi (2) , Lf 2.- 2- I I 0 !
, La ( I ) .S" 1'3 2- 2- .:l / I :.' ."

FABRICATED Hi (2)
METAL S f-Lo-(I-)-r-..:-..-..j.--::"'--;-:-~~'

. '

I'

MACHINERY'
MANUFACT·

b d.
' -

f h
'.a c "e" .. 9 I

Hi (2 ) tf .:? '-f .s- ..s- '0

"La(!) 7 ~ 0 'f "I: 6 ' ,
" .'~ .

,"



OVERALL

FOOD 8
KINO::lCD
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS

FABRICATED
METALS "

MACHINERY
MANUFACT. '

QUESTION I\Jo. :21

',' a I b !ClTTeT-f-f9\--h_I--_,
Hi (2) Ij '-2.-121-,.z.-J-i..-ro~_I- _- ,

. L·o· (I )--:3--/--/11 J /

a b c d 1 elf 9 h I

Hi( 2) f,t .3 ..:? .::J 13 -, 2.-

Lo (I) :J ::J .7 ::J 1/ 12..

...
. dIe.0, a b c f 9 h I"

Hi ,( 2) ':J .J' ::J 312- 0
La (I ) 'f I . I I I I 2..

- -' .

a 'b c die fig h I

Hi C'2) ~ / D ' 0 , I 01 .-'-
La ( I ) 6 I 2.- I I / I I

.'... a b c d e f 9 h I

H i( 2) S' I 1.. I L 2.-
La (I) J- I ;? 2- 2- 2..

)d-7



No Other

FOOD B
K Ir~DRED

PRODUCTS

Yes No I Other

Hi ( 2) :J 0 1 /

L 0 (I) ;' "j I 0

___LYcsJ NoT Other f

WOOD .".Hi(2)J~'" 1 2 I.~ I
PRODUCTS La (I) I 5' -,~-I'.D . >=J.

Yes No

o

PAPER
PRODUC(S

PRIMARY
METALS

r--.~--,----'-

at her

Hi (2) 1,5- 0
1-----'----;"-- -o----.~

Lo (I) ..r

. rv1AOiINERY

.'. MAh'UFAC T .

r-----~J No I Other

. Hi (2-)1 5 ~ I Y- I .2
-L-o(I II 7 ,-.,'I- T-.-0-. .----f

)~



QUESTION No. 22

- "

OVERALL

' ..

FIG H IIA B C 0 E
,Hi ( 2) 2Y "2J II l..r 0 31"1/9 sLl
La (U :1J /f" I~ If" I ..1"> 1/7 91

, FOOD a
KINDRED '
PR9D~~JS

0 b c d e fig ~CIJ
Hi (2) J J I J D () 1-7 I I
La (I) if b I I 0 o I I 1-1-

WOOD,
P,RODUCTS

0 1 b .C d e f 9 h ill
Hi (2) 2- tf / / 0 JJ' 0 ~--
La (I) c 2- 2- 2 0 '1 s- 2-j

Tl
1=1
U

a b c d e f Ig I h f
Hi -(2) ~ Cl 2- .J 0 b 2 2 1
La (I) 6 ..J -f 5" 0 & S J

PAPER. '
I' P'RODUCTS I

--',

PRIMARY
METALS

,
'b d f 9 ha c e I

Hi ,( 2) ~ 2- 2 ..:? 0 " ,"fL- o
La (I ) ,J- S I .:J 0 .s- 2- 0

FABRICATED
METALS'

a t> c d e f 9 h .L
Hi (2) ~ ¥ 2- 2. 0 6 2- a
Lo ( I ) $' ::J / 2- 0 6 D 2..

MACHINERY
MANUFACt.

a b c d e f 9 h I

H i( 2) '7 '7 ..J' .:J 0 9 ..7 I
:La (I) 7 s- .:? 2 I 7 ""l- I



.f:. ..

OVERALL

FOOD B
I<INDRED
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

PRIII.ARY
METAL'S

FABRICATED
METALS

MACHIt~ERY

MANUFACT,

QUE5.TION No. 20

A 8 C D E F G H I I
~ .

Hi (2) /7 /.J .> /1 0 ).6 9. 2

Lo (I) J,/ /..1 6 7 0 Jf/ 9 ''7.'

a bjc1d e fIg h I I

2- , 0 I I
I 1-"'"Hi (2) :? 0

J r/ /
,La (I~';;~r/l / I '.,

D' Y I / '.
--:-;

_--1-0--'- b-l clef e f ,--g h _i_.
Hi (2) I f2:l 0 1~ 10J 61i'Jo U
La (I) WLZ]1J {) I t) l.zJLJ /'1 'j ::;,

I a' b c d e f T9 I h J-L-
Hi ( 2) I 0 () J ~ 0 ,''i'! 2- i 0 I"

( I ) 'I tf
"

I 0101La j' I 2- D ) , .
, ' ..,.. "

ro b c -r d ' e TI CJ I h E5I
Hi (2) ..7 .7 ZJ2- ,0 '9-'7TDl~

, La ( I ) , ..J ). ~ r / ' 0 'f () I ~ I "1

I d Te f 9
I Ia 0 c n I

Hi (2 ) J- S 2 .J 10" ~'. / 0 I,',
-

J -r D I, ;La ( I ) .7 I 0 b 2- /

/:30



OVERALL

FOOD EX
'KINDr~ED

PRODUCTS

WOOD '
PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS

,FABRICATED
METALS

MACHIt~ERY

MANUFACT.

QUESTION No. :1)

A 8 C D E F G H I I
Hi (2) If r; '7 ?

,---
Lo (I ) /p 9 1'1 r I

a blc d e f 9 h I
Hi (2) / ,]10 0 j
Lo (I ) 0 o IJ' / I

I

a b c d e fig h.
r~-

-I

Hi (2) t.f I D 2.-
Lo (I) 2.- :? 2 / I

,-

a b c d e f 9 h I '
I I

Hi (2) .s- o / I 1_
Lo (I) I 0 'I- 2.-_ I

a b c ,d e f 9 h I i
Hi (2) :J J 0 I I
Lo (I ) 2; 0 0 2.- I -

a b c d Te f I CJ h I i
Hi (2) tt- I I I I I I
La ( I ) 0 1.- 'I- Ii I I

a b c d e f 9 h I

Hi (2) / I ~ .J
La (I ) J ,4- / I

)'3/

0. u. .\

'~"



..

OVERALL

FOOD B
KINDRED ..
PRODUCTS

WOOD
PRODUCTS

PAPER
.. PRODUCTS

. PRIMARY

METALS

FABRICATED
.. METALS '

-
MACHINERY
MANUFACT.

QUESTION No. 32.

A 8 C 0 E F G H I
Hi (2) /S' 1/ p- 6
La (I) 10 if /2- /0

I 0 b c d e fig h I i
Hi (2) I 2- 2- 0 () I -'-Lo (I ) I / I 0 2.- I I

0 b c del f JlJlJ~
Hi (2) J :t- o 2- CI I
La (I) :J 2- .? o I T-T-r-I-j

b I c d I ,f 9 I h
~

0 e U-
Hi (2) t..I Z.ID ) I,
La (I) I / 1.7 L I

10 b c d e fig h I i I
Hi (2) I 1 .] 0 J I c±J.La (I) I ) I 0 2- I

0 b c d e f 9 h I i
Hi (2) "I- L I 0 I
La ( I ) I I 41- / T

a b c d e f 9 h I

Hi (2) 1 0 17 L. ,
La (I ) .7 .? 2.- J



OVERALL

FOOD B,
KINDRED' ,
PRODUCTS

woaD
PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS' '

" ,.-'-

FABRICATED
METALS

MACHINERY
MANUFACT..

QUESTION No. :?:?

, '.~

8 C D, E F G I IA H
:--

Hi (2) 30 /0 I' 0 --
Lo (f) 25 /2.-' 'I- ' / ' ,

c,

, a b c d e f g, h I

Hi (2 ) .:?' I 0 d

La ( I ) ':J I ~ 0 '=.J'

a b c d e f 9 ( h
Hi (2) l I I 0

La (I) 7 I () D 1-'1-"-
-

a b c d e f <llhl_ij
Hi (2) J '~, 0 () =i--l-La (I) J 0 :1 )

.. ~ " . ,.

b d f g h !.i-a c e
Hi ( 2) Y- I 0 () -- l '
La (,I' ) J ~ (.) 0

' ,r~
"

.'

~"
" -- ~

b d f ~g h, a c e I
;-

Hi (2) b I () 0
" '

:'La (I:) £.I- 3 0 0

.',

b
"

d f 9
I

Q' C e n I

Hi (2) f L., 0 (;),

La (I') .)- .J / 0

Jj'3

..1',."

,.. ~

."



','.'
"

OVERALL

FOOD B
KINDRED
PRODUCTS

WOOD
PRODUCTS

PAPER,
PRODUCTS

PRIMARY
METALS

FABRICATED
METALs

MACHINERY
MANUFACT.

QUEST/ON No. :?tJ

A 8 C 0 E F G H II
Hi (2) }.I 7 7' b I
La (I ) , '\/2- "r /0 10 ' '

a b c d e f 9 h ! I

Hi (2 ) ,,J / 0 0
-'-"La (I ) I· / 0 L !

a b c d e f 9 h !,
Hi (2) :5, 2- I 2.. I
La (I) :? / 2- ) I

a b c I d e fig hill
H i'( 2) '7- I I 1 I I
La (I) / 2... .1 / I I

abc d" e f 9 I h l-L
,H,_i--:...;:(2.;.;..)-!.....:~~_L--l-_O-+-..;..-1 -t---:" " I I
r-Lo (I ) I I {) 2.. n I I

a b c d e " - ~
f 9 h I, .

IH i( 2) 5"' I / 0,

La ( I) J 0 .:? I
'" I

. ' , .
a b c d e. f 9 h ,

Hi (2) 'f 0 ~ 2.-
La (I ) J J 2.- .3 ,'1 ~ ,." •

) 3~

".:

0;"



",QUESTION No.:J5'

OVERALL

Yes ~J 0 a Iher,

Hi,(Z) .:?f.2., / ~rr,~~

Lo (I) 14t/1-'II
)

'--Yes I No Other

Hi (2) i tf •. 0

Lo ( I ) l St 0 I
FOOD B ;r;:
KINDRED .:~
~RODUCTS .1

WOOD
PRODUCTS

Hi (2)

Lo (I)

PAPER
PRODUCTS

rYes i No I Oll:oi' -1
-j--'j-L-2)-_.'~To--·! J

L 0.-.(1)1 b I) I " J

pRIMARY, .
METALS: "

Yes I -
No Other

Hi (?) [£J D
,

, .
LO,iel ).. s· I 0

OtherI Yes I No I
FABRICATED, - HiH?_)'I, 7 - ~I () r
METALS~ : - f-----! - ,

Lo",·fl ) I '7 I 0 . ' , L.,

u)

Yes No I 01 her

Hi \(;2 )';, ; I () 0 I '/ --6'1tf "..rJH I..

, Lo.( I)" /1 0 ·1

MACHINERY
MANUFACT.

/35



OVERALL

FOOD 8
KINDRED
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

-PRIMARY
METALS

FABRICATED
METALS

MACHINERY
MANUFACT.

QUESTION .. -No. :J'b

A, S C 0 E F G H ,-

Hi (2) f . 1.1 ' It! I J' 0 0

Lo (I) I..? It;; /.:? 'I j' D 0

a b c d e ' f 9 'h .. I '

Hi (2 ) 0 I 2- ~ J 0 0

Lo (I ) ...J () / 0 0 () 0

a b c' I d e f 9 h I

Hi (2) J .0 I 1:0 7.... () 0

Lo ( I ) Z. :! I I 2- 0 0 0

, a b c d e ' f" 9 h I

Hi ( 2) I J. ::I, 0 0 0." 0

Lo ( I ) 2.- .J / () () ..0 ()

a ,b c d e : f' 9 h I' .
. ,

Hi; ( 2) I J '/ 0 ·0· ..• .'.() . (:.)

Lo ( I ) z.. 0_ 2- I 0 '"' 0

, ' '~ , ~ - ."".

a :b c d e ,_' ,'of:: g. h I

Hi (2 ) .2 Y. /- t) 0 ;c> ' 0

Lo ( I ) .J I 2. I D 0 0

"
.. a b c d "e' :t 9 'h I

---'

Hi (2 ) I l. ~ I CJ () 0..

Lo ( I ) I J b () / ·D 0

J 310



.QUEST'ION No. -S'L,

OVERALL

FOOD 8
KINDRED
PRODUCTS

WOOD
'PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS

FABRiCATED
METALS

MACHINERY
MANUFACT~

A B C 0 E F G H I
Hi(2) /).. /2- 9 tl,', '
La (I:) 9 cr /7 5

b d e f 9 h I
Ia c I- I 'Hi (2 ) I '2.- / 0

La (I) () tJ J J "I' ,

a b c d.I e f 9 h .J ... J......
Hi ·(2) / / 2.-' "'2.-1 I',-
Lo·(I) 2- .J 2- / I I-

a b' c d I e. f 9 h ! Ii

Hi«2) 2- L ::J' D I
.Lo~{n 2., 1 3 D J

,' .. ...

'. '. _ h'~'

I b d f 9 h Ia c e I

Hi ("2:) / fZ I L ·.1
·Lo (I 1..1 '~'

I) :J 0 I "

-, . ..

" 0' b c d e f q h I
Hi '(2')

..

JJ 2 I
... ,

Lo - ., ..
( I) I I '-I I

.''-.

",- ">

b " d',le f 9 h I- ~ : (] C

Hi (,2) 7' tt- I -j ','

La (r,) '1 I
,

/ z..

) j 7



OVERALL

FOOD B
KINDRED
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS

" ....

; .
FABRICATED
METALS· .

MACHINERY'
MANuFAC'-r .

QUESTION No. 3Y

A 8 C 0 [- F G H I
Hi (2) .70 :II 2 .7.1 Ie IS t.,L

La (I ) 27 72- D J?S II /J 2-

a b c J d e f 9 h I

Hi (2) 4t (j- o 1.7 0 2.- 0

La (I ) J 3 () Id () 2- 0

a I.~. c d elf I 9 h I

Hi (2) slslo 5 / /DID
La (I) J" 1-> I 0 6 J If II

.. ~b c I d elf [91 h ill
Hi (2) ~ 'f / I t .2., J s.!. 2

La (I) I J I 6 () I b '1 2..-, TJ 'I 0

a b c d e fIg h I- .

2. I /.. Hi (2) ~ .1 (J '1- 2-
~

Lo ,(I ) tl- t..!- 0 ..:J' I /./ D

, . a c d e fig h J i
Hi. (2) ( ? tJ b / 2-1 (:) -FLa ( I ) 0" S- O 0 I / r-;-

."

a b c d e f 9 h I, ..

Hi ( 2) 7 10 / r '1- 0 /
La (I ) 7 ,~ 0 10 2- 0 I



QUESTION No. 39
7

OVERALL

FOOD B
KINDRED
PRODUCTS

WOOD
PRODUCTS

A 8 C 0 E F G HI I
Hi (2) 2C ,6 Pj' .2 D 0 1-
Lo (I) ~7 J '7 I () I I

I 0 blc d e f 9 I hi'I I

Hi (2) IJ I It? 0 () D i-
Lo (I) i~'/ . ----LlD 0 /

10 beL d e ItWhill
Hi (2) I 6 / 1·0 0 C/ -0 I I
Lo ( I )-I,) 012- 0 () 0 -r-,-

PAPER
PRODUCTS

b

PRIMARY
METALS ..

FABRICATED
METALS

MACHINERY
MANUFACT.

0 blc d e t g h I II

Hi( 2) 2 /12- 0 0 0 f-
lo (I) 2- ~ I 2_ / 0 D I

.. 0 bl c . d e f 9 h I I

Hi (2) s"- / 1/, !J /) () I
L..o( I ) S- f I / '0 cJ 0 I

..... " " a b c d e f 9 h I
..

6Hi (2) I ;I. I () D.
Lo (Il 1- J () c) 0 ()

..



QUESTION No. '10

. I Yes ! ~J0 0 I her

I Hi' (2) I '12.. I 0 0OVERALL ---- -_. --_.~'='-'----lLLa (I) l t/-2 i 0 --,-_0__

FOOD e~

KINDRED
PRODUCTS

Yes I f\.l 0 I Other

Hi ( 2) tfL .J 0 I 0
La (I) I cr I 0 I 0

WOOD
PRODUCTS

PHI MARY
... METALS

·1 Yes , No ~rother J
'----Hj-(2-)---r7 l 0 . I CJ . _II.

·L~II~_J· D I 0

F/-\BRICf-I.TED
.METM"s

Ot~~_r_.1
1o

Q J

MACHINERY
MAI-JUFACT.

·.:._R-esl No -!Otr~

Hi (2) 1 II ! 0 I 0 -=-=~I
--_.~-_ ..-.-----~I
Lo(l) .L~. 0 I Q .



QUESTION No. il

OVERALL

FOOD B
KINDRED
PRODUCTS

WOOD
PRODUCTS

A B C 0 E F IG HI
Hi (2) 2~ /2- 12 J' 5' )..f J~ ~21
La (I) JJ /2- JD J(, P' 2.(, 'ID /91

I a b c I d , e f 9 h I I
-'--

Hi (2) I / ..J <,L ILl 0 J <,J 2- I c/"
, ._~

La (I ) I / :J 'I- ILl T0 ./ y o I fI--

. a' b c 1--iL1~ flQTh1~'
Hi (2) i Cf, 1.0 17~ 5' '712- r~f-

ILa (I) I 7 J 2- WI / .I '1 4- IZ

PAPER Hi (2)
PRODUCTS La (I) .

e f 9 hl-n
o S" _6_' 3 ~CLl

s 7 y LIJ
'~.,.

PRIMARY
METALS

FABRICATED
METALS'

MACHINERY
MANUFACT.

0 b c I d elf 9 h ! i
Hi - (2) Y-- 2.- .J Iv JI..? 'f- II t.f

31s- ''1-1 Y-
,.-

La (I ) S- o S- i Is·
- .

10 b c d e f a h I i
.H i C2} Is' .3 5 6 I 'I- t, ~ ,\6"

.. ,-
La (I) I 6 / .5 7 / 6 I> Y·'7

..
b d f 9 h0 c e I

Hi (2 ) /0 2- 'I II / ;- /1 /0 Y(. .
LQ (I ) $ ~ 1

-- II - ,; . /t)7 :? 2-

)tf/



'OVERALL

FOOD a
KINDRED'
PRODUCTS

'WOOD,' ,
PRODUCTS

PAPER
PRODUCTS,

PRiMARY,
METALS

A B, C 0 E I ' .- L I ','
;" I i ~, ..

II.L~Hi ( 2) 25 27

Lo ( I ) 3/ "2-S III ~"

a b e d e J \ ' \ !n,
"

Hi (2 ) :J .J :? !c
~-

La ( I ) J I
t

/ I C
" -,-~

b d !k
.''['-

a e e j \ !hl

Is-
--,--

Hi (2 ) 6' e I r,
1./

La ( I ) '6 ... 1: If [j~-i~

, -'

a b I e Id e· J 1K.1\I\Yl
Hi (2)

, , I ,?-' '~3~[-b~
La ( I )" I ,

~, 6 1-7 I 2.'I.. - ' ,

, ,

I a b e d e TI K. \ I
Hi ('2) ,I: :,'t!J D I.- .",

La ( I JT,' ,.?C I ~ 2- I. - .~

, .. ..

a ',15' e d e J K l_,.~',' ,',

FABRICATED' Hil2) y '2 '2·10
, METALS< La ( I r I 6 : 'S£- /'-i"o

,ab ,e d ,e J K \ n"'l

MACHINERY, Hi :J:2), 6' 103" 0 -
MANUFAC T,' I-'-L-o~':";;"'J-,)~~'T-'-'""--'+--'--~-r----',*,:"--,-:7-""'",+--,,--t""-2--;--/71



.1.' -..
A 8:1, C' 01,.'[',' F G H I

i I- , Y ,/ r ,i 1,- ,. ;'

:Hi (.2) () 0 I 0 f 7 >16 tf ,..
-

.Lo ( I) ?
' ,

/ 0 :1 J 6 S Ip II /1-
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Hi( 2) ~, 4- 0 0 0 '!- t.;-_. D-
La ( I ) '] :J 2- 0 0 :J .:? 0

a ,b C d e f 9 Ih
Hi (2) 6 G / 0 CJ ~ '1-10
La (I). Y '1 2- CJ I & siD

PAPER
PRODUCTS

PRIMARY
METALS

'FABRICATED
METALS

MACHINERY
MANUFACT.

b d elf ]JL . fa C h !

Hi (2) -j 7 0 0 116l.r .. i(j,

Lo (I) ~ 6 I (;) o17L1S- 01

a b C die fig '··h· i .J

Hi (2) ~ S I l) I / /5'" ,! S- o 'ZJ
La (I ) ,;- ¥- 2- oTo ~ l~ D' -0 1

a b c d e f a h I i
Hi (2) S b CJ 0 0 ..r ~ 01 0

Lo ( I ) C '7 () I 0 I./- :'; 'I Qo '

b d f 9 ·h
. ,

a C e I

Hi (2) q. /0 lJ c J 9 S- '/ 6

Lo (I) 10 '7 4- I) 0 s- 6 I 0

j~1



QUESTION No. If-I/
OVERAL=.L

FADRI Ct~T ED ~:~ ::TALS

ralbl-c~I-d-rl e f I 9 11 i
!2A 0l!~ '(11213]] 21 ~i i..!J213 . I 2 !_:)r~f213JIT2l"Iri' ? 3u~L~ ~)J'l2Ii
~J.~! 0 -dL!l:~ I ~4-0 ~j~f~:0It) l3!2 D!_JE ~_~ oLP.1_~
La (I) I:? 2. I() '.3 '.1 0 Io! 0 ; 0 Io! " J !~ I )..! ,1 0 .2 0 D 011) leo

MACHINERY MANUFACTURING

a b. c---rcr-I e J.f I 9 h· i
RANf<II!2 3.1 2 3 .Ilz. 3 I 2 3~Ls~.z.,2.lr 2 3 11? 3 I 2 3

Hi (2) 2- I 3 j5" l. v I" 0 v Q 0 ()1(5 0 () 6 II 0 I It,l / I& 0 C -0 r:
La (I) :? :?- J :?..3 I !"2 I I Cl 0 01 c 01 ol~ I 011 " I ole o I 0 0



QUESTION No. LJ.r

Yes No a Iher

Hi (2 ) s? '-f / (~.~('e'".
Lo (I) I J7 S- o

OVERALL )

FOOD B
KINDRED
PRODUCTS

Yes r\J 0 Olher

Hi (2) .:? ) 0
L 0 (I) "2 IL.- 0

WOOD
PRODUCTS

[Yes I No rr------+-.--:
Hi (2) I 5" I J I
Lo (I) J 7 i J -I

Other I
o
o~-:==I

PAPER
PRODUCTS

LYes I
,

~~o
I ot iic;r!

Hi (2 ) I 7 ! 0 I D
Lo (I) I , 1 I I 0

PRIMARY
METALS

Yes~ Ot her I
Hi (2)

: I ~l
0

ILo (I) D

No lather

I
;---i~-o-~~'----I

FABRICATED 1 (,..1

METALS r-"----t--.....;--{--.;-----t

'---_~..t..--L.._Il__~()~.!..___=O~_.......

MACHII'-JERY
MANurACT.

Yes I No o t her

Hi (2) /0 0 /-
Lo (I ) /0 I D

•



OVERALL

FOOD B
KINDRED
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS

FABRIC/~TED

METALS

MACHINERY
MANUFACT.

QUESTION No. 4-9

A 8 C 0 E F G H I
Hi (2) / 25 0 0 1"2-

La (I ) 2- U:> 0 S- /0

a b c d e f 9 h I i I
Hi (2) D :l 0 (J () .t=JLa (I ) 0 2..- 0 0 D

a b c d~~I:
Hi (2) 0 a b o I I II

Lo (I) 0 "'3 0 I jT--1 -r r-

a b c dle.l. f g . h !.IJ
Lf o I:? I •Hi (2) 0 D

La (I) Q 'f 0 / I I I

a b c die f 9 h I i
Hi (2) 0 Y- o o I / I I
La (I ) I "2- 0 2. I 0 I

a b c d e f CJ h I

Hi (2) 0 er- 0 6 ::)

La ( I ) 0 S C) 0 "2...

a b c d e f g h I

Hi (2) I (, 0 0 lI-
Lo (I ) I LI- D I 4-



QUESTION No. .5D

Yes No Other

OVERALL J'-H i.J~2J~..e....----z...-E_L~k.~'" J )

~-- . L 0 (I) l 17 ,I 2-~ II{~~ )

FOOD B
KINDRED
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS

FABRICATED
METALS

MACHINERY
MANUFACT.

..----1 Yes I Na~! Other

Hi (2) I I ~'_~O_--I
La (I) 1 e,t I 0 I 0-.

r----J Y~s 'Na_] Other J
Hi (2) ._1"_CL~J_~oo ~
La ~I "2 I 6 J -J

, r Yes I No_J~I';(;j'-=I
Hi (2) I '( I (;) I 0 I
La (I) , :J ~--r 0 J

Yes I No Other 1

t Hi (2) 2.. ~ D II Lo (I) I ,2. 11:--+--1---

Yes I No I Other ]
,..----!--t--~

Hi (2) s --l::l .I__J __J
La (I) 3 ~ Lf I 0 ~

I Yes J No I Other

Hi (2) I 7 ::? I I
Lo(I) I.:; ~ I 0

1&5



OVERALL

FOOD B
KINDRED
PRODUCTS

WOOD
PRODUCTS

. QUESTION No. 5'/

A 8 C 0 E F G HI..l-
Hi (2) 0 /7 .3 2.- I
Lo (I) 2- Y 3 I I

a b c die f Ig h i i
'--

Hi (2) 0 / 0 01 I ·1
Lo (I ) / L 0 o I I r--

PAPER
PRODUCTS

a b c d e f a h:J

Hi (2) 0 > I I
Lo (I) I " J.. 0

PRIMARY
METALS

FABRICATED
METALS

MACHINERY
MANUFACT.

a b c d e fIg h , i
Hi (2) 0 l.. 0 () I II

Lo (I ) 0 0 0 I I I

a b c d. e fig h _L
Hi (2) 0 :/ I .0 .. I
La ( I ) 0 L a 0 I -j-

a b c d e f 9 h I

Hi (2) 0 r I /
La (I ) C> 2- 0 0



,

OVERALL

FOODB
KINDRED
PRODUCTS

QUESTION No. 52--

A 8 C 0 E F G H I
Hi (2) 2/ It b .:?
Lo (I) If I.J :? :J

a b c d e f 9 h I

Hi (2) / / 0 0

La (I )
~

/ I..7 J ()

WOOD
PRODUCTS

a b c d e fig h
Hi (2) () 0 () 0 .I -
La (I) :J z. I D I -

PAPER
PRODUCTS

PRIMARY
METALS

FABRICATED
METALS

MACHINERY
MANUFlf-CT.

a b c d e fig h I i
:-

Hi (2) 7 6 / I I I
La (I) "2- 3 () 0 I I

a b c d e f 9 h I
Hi (2) l... L 'L 0 I
La (I ) 2.- I I 0 I

a b c d e f a h I;-
Hi (2) yo: L I I

-to--

La ( I ) :J ::J 0 I

a b c d e f 9 h I

Hi (2) 7 ..s l- I
La (I ) I / / /

lie 7



..

OVERALL

FOOD 8
KINDRED
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS

FABRICATED
METALS

MACHII'-lERY
MANUFACT.

QUESTION No. 5'.:1

A 8 C 0 E F G H fll
Hi (2) l<j (, I 0

,-
La (I) 31 .3 I /

I

..
a b c d. e f 9 h I

Hi (2) c;- o () 0
I:

La (I ) CI- 0 0 6 I

a I b c d e f _91 h
Hi (2) .5' 1..1 0 0

La (I) 71/ 0 6

a b I c d e. f _9 ~h
Hi (2) 7 -.eJ D ()

La (I) 6 olD I 1

a b c d e f 9 h I
Hi (2) .s- o () 0 I
La (I ) ..J ~ D 0 I

a b c d e f 9 h 1.1-
Hi (2) r I I ~

La (I ) 6 / 0 ()

a b c d e f 9 h I

Hi (2) ,f- 2.... () 0
La (I ) '1 J / 0



OVERALL

FOOD 8
KINDRED
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS

FABRICATED
METALS

MACHINERY
MANUFACT.

QUESTION No. sci
A B C 0 E FIG H I I

Hi (2) If, /7 7 J L
-La (I) 2/ /0 /0 I I

a b c d .e f 9 h I I

Hi( 2) J I L. 0 I '-

La (I ) / 3 0 0 I

abc d e. (I 9 I h' i 1

--H-j-(2--1) 2-1 2-13 / ~r3I--~~-r------:--..:.-~-:_LJ-,-
Lo(l) cr () 3 (.) - 1_

r a b c d e f 9 I h TTl, '--:-
Hi (2) I y _ J 0 0 I I
La (I) I-CI- .2... 0 I I I

a b c d e f 9 h I i
Hi (2) -:2 J 0 0 I
La (I ) 2.- L I 0 I

a b c d e f 9 h , i
H i( 2) -_.::J J I D I
Lo ( I ) tl- L I 0 I

a b c d e f 9 h I

Hi (2) __ , If- S / 0
La (I ) S--, I S- o



QUESTION No. .s-s-

.OVERALL

A 8 C 0 E F G H I I'._.-

Hi (2) /7 /3 9 2-
La (I ) 2.0 1/ JD /

FOOD 8
KINDRED
PRODUCTS

a b c d elf 9 h I i
Hi (2) 0 ':J I 0 I I
La (I) :J J D 0 I -1-:-

fOl b C
-H-j-(2-)-{ '] '-_)--l--'2..--i-_-I--4

La (I) S 2- I
WOOD
PRODUCTS

... PAPER
PRODUCTS

a b c d e f !9 fhrTI
Hi (2) :J ~ I D I .
La (I) "2- 0 'f I I

, PRIMARY

METALS.

a b c d e f 9 h I.-
Hi (2) I J / (;)

La (I ) I 'I- D ()

FABRICATED
METALS'

a b I c d e f a h I
Hi (2) ~ I I L. D
La ( I ) Ilf "

..
,J D

MA.CHINERY
MANUFACT.

a b c d e f 9 h I I

Hi (2) 6 '- .1.. 0

La (I ) 6 Y, I 0
,

170

•



OVERALL

FOOD 8
KINDRED
PRODUCTS

;'

QUESTION No. S{ (LDS/' r~)

A B C D E F G H , I

Hi (2) 40 I 6 0 0 o·
La (I)' Jet 3 ~ () () 0

a b .C d e f 9 h I I

Hi (2 ) 0 cJ I "'~ 0 0 0 ,-":' "

L o. ( I ) i t,I CJ 0 () 0 10 . I

WOOD
PRODUCTS

a b c d e f 9 h
Hi (2) 8- 0 0 0 () 0

La (I) 7 I 0 () CJ ()

PAPER
!~o' PRODUCTS

PRIMARY.
. METALS

FABRICATED
METALS

MACHINEHY
MANUFACT.

a ' b I c d e f f 9 1~IJJ
Hi (2) . b / I v 0 () 0 I
Lo ( I ) S I I 0 0 0 0 I

a b e d e f 9 h I i,-
Hi (2) 'S- o () 0 0 0 I
La (I ) .s-, tJ ~ 0 0 tJ I

a b Ie d e f 9 h I i
Hi (2) 7 ~Io 0 0 0 ~1~

Lo ( I ) 6 /1 () 0 0 0 I

a ,b e d e f 9 h I

Hi (2) /0 0 () 0 (j 0

La (I ) () 0 0 0 0 0

17/



II

QUESTION No. j( (I/,~'V"-T~J)

OVERALL

A 8 C 0 E F G I H I I
Hi (2) 22 11 / 0 I 0 I~

La (I) 23 12- S / 0 D I

;FOOD 8
,KINDRED
:PRODUCTS

a I b c d e f g I h !_i.
Hi (2 ) j' I I D (j tJ o l I
La (I ) 2..-1 2 .. t.) 0 ,) 00-'I--l

WOOD
PRODUCTS

c
I

I

a
PAPER Hi (2)
PRODUCTS L.a (I)

L..::;..::......:....:...:.....J--=-_I..---!.._.A---L-~_--L---'-_

PRIMARY
METALS

a b c d elf 9 hJi
-.£J 0 ,

;-

Hi (2) ...~ J () 0 I
La (I ) y- / IJ 0 () 10 I

FABRICATED
METALS

alb c dIe f 19 h I i -
Hi (2) 2-12.. () oil or--r--
La ( I ) :J 12- ""? 010 01 I....

MACHlr~ERY

-MANUFACT.

a b c d e f 9 h I

Hi (2) 6 Cf D 0 0 0
La (I ) s- y. '2 () 0 0

17~



,OVERALL

FOOD B
KINDR[D .'
PRODUCTS

WOOD
PRODUCTS

PAPER
'PRODUCTS'

: PRIMARY
'METALS

FABRICATED
METALS

MACHINERY
MANUFACT.

",
.QUESTION. No. .r{e-~~,G;~)

A B C 0 E F G H I
"

Hi (2) 12.0 !' 7 0 I tJ

La (I)
, ,

l2y II ./ ;? 0 0,

a b c d e f g h I I

. Hi (2·) '/ .? I b a () , ,

Lo( I ) 12- I 0 / 0 () I

a b c I die f 9 h I i
H; (2) :1 . I ..7'1 ~ 10 t'") I
La (I) ,.~ () 01 t'r ~ 0 I '

O' b c d e f 9 h I i
Hi (2) J' 0 L a " 0, I
Lo( I ) 'Z- '- 0 I () 0 I

a b c d e f 9 h I

Hi (2 ) ;j' () / '0 /, 0-.',

,La ( 1 ) /3 I I tJ () 0

a' b c d e f 9 h I

Hi (2 ) , Cf~ )i- t) 0 '0 . 0
La '( I ) 'C v () 0 d 0

/73

•



. ",- ..

OVERALL

"FOOD 8
,KINDRED
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS

FABRICATED
METALS

'. MACHIr~ERY
. MANUFACT.

QUESTION No. <7
A B C 0 E F G H l_L

Hi (2) t k?/ sl- J 6 // "37 zl
La (I) 2- 32 JJ ? 6 It.! .7'1 Lj

a b c d el f. g h. I

eJI2 ~

Hi (2 ) () ..7 :? b e,L ()

olz
+ -

La (I ) CJ 3 :J 0 Y- O

0 b c I d elf 19lh-
61 I

:--:--..
Hi (2) / 0 ?- I $L 7 I I
La (I) I 6 s I CJ L·I-? 01 /

10 b c d e f 9 I hl-.L
Hi (2) 1/ .5 'i'- {) / L o-l Dl '
La (I) I 0 ¥- .s- / tJ I 2--101-

0 b c d e f 9 ~Il
Hi (2) -L cS- t CJ / ~ '1 01
La ( I) / S- O' I 2- I 7 o t-~--

0 b c d e fig h 1 i
Hi (2) :? /0 6~ / I 2 7 IT~
La (I ) () 9 /0 .:r 2- oS II o-r-

J7 if



FOOD B
I<INDRED ..
PRODUCTS.

WOOD
PRODUCTS

. PAPCR
PRODUCTS

PRIMARY
METALS

//

.QUESTION No. 5'Jy

Yes No J Other-j
l~i--{j-(2-)-:1--/--1--3-, 0 I
ILo (I) l () I 7:- !.~--_.~

MACHINeRY
MAI\iUF/\C T .



QUESTION No.· ~7

OVERALL

A B C DIE F G H II
Hi (2) I' 22 6 Z/ 'I- ¥ 2./ 10 .3

.1---

La .( I ) I~ I? :J If 7 6, /~ 10
1

0

JJ
0)

I t~ I

a :b c die fIg h
Hi (2) I / 0 /I~ o I I /,

La (I ) I I ~Io :LIt) o 1/ 0 1

FOOD 8
KINDRED
PRODUCTS

WOOD
PRODUCTS

albic d e J_f_'
Hi (2) ?-II 10 2- IDl 0 I
Lo (I) ~I eLI 1 .7 ?- I I

PAPER
PRODUCTS

a
~-~-I~ ··~I: I~I~+Hi (2) t,.t-

La (I) So' ..J' ()I.? III 1'l-llT

PRIMARY
METALS

a b c d e fig h Ii
2.] 'I-

.:-
Hi (2) ,J ~ I e,t 2- z.LE-, --
La (I ) I .:? ) J' / I I I I 10

FABRICATED
METALS

a b c die f 9 . h ITI
Hi (2) S- '1 / 0"/ CJ 0 ..5 .slo
La ( I ) 2.- .?- I 31/ I 3 ~ 10

MACHINERY
MANUFACT.

/ a b c d e f 9 h I i
Hi (2) St- S/-. 2- ~ 7- I 'f ~ 1.3::.-
La (I ) J' 6 0 \S""' L 2- t j I~

170

•



QUESTION No. 6{)

Yes I'Jo Olher

k~~~~E~ jH. i (2.)J!¥l_r~_0-I__O_l:_er__:II'

PRODUCTS .La (I) I 'I- I 0 0 _

WOOD
PRODUCTS

PAPER
PRODUCTS

PRIMARY'
METALS,

Yes I No Ot her I
Hi (2) .:; L_~. 0 j
Lo (I) I .1 L"L-I 0 --1

I Yes I No I o~-l
FABRICATED '-H-j-(2-)-' U I I 6 1
MET~.LS La (~j f '+ [-.---;;-~I

---1. Yes 1=~J.9-· Olhc,_
MACHINERY I Hi (2) .~ / 'E~ I
MANUFACT .. Lo (I) I r-.I S-' 1==.==:

177

•



QUESTION No. 6/

)

)

Yes [\J 0 I a I !.lC r

I Hi (2 ) 2'> II !. / ~-7-' ,I

J
\

La (1)12.0 12/ I I (~~.?~.u
OVERALL

FOOD a
I<INDRED
PRODUCTS

l Yes I Na I Other

Hi (2) L~I/l. 0
La (I) I I I 3 1 0 .

10', _'

WOOD
PRODUCTS

PAPER
PRODUCTS

1 Yes I No Lo~he~l
PRIMARY Hi (2) I~ I I l
METALS ~(IiL2~ :L l 0 ].

MACHIt~ERY

M/.\I'~UFACT .

Yc$fI'Jo1 0Bher.
Hi (2JJ .r L.!"_I__ I . ..
Lo(l) 2- lU-I .

/7 :1

..



QUESTION No.· 62

FOOD B
KIf\lDRED .
PRODUCTS

, Yes r,J 0 I Ot her

H i(2) ! ...J' 11 0
LO·(I)i~l. :1" -

,

rYes I No , Other
WO 0 D --H-j-(2-)-1,· Tl .:?_ " :? --I

PRODUCTS . Lo (I) L5 _J 0- -I--..:Z.__

PAPER
-, PRODUCTS

I Yes I No at her

Hi (~~S- I 0 D

La ('-U 3 I D -I 'L

,.

- I Yes ! No I Othc~
FAr3f-\ICATED ""--H-j-(2-_)-!-j-~1 J I-;]'----=-j
MET/'.L.S ~(L1JS-)-I-Lz.. J

MACHINEIlY
MANLJr/~CT .



..(,

OVERALL

FOOD 8
KINDRED
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS

FABRICATED
METALS

MACHINERY
MANUFACT.

QUESTION' No:' 65/

A 8 C 0 E F ·G H II
Hi (2) .sr ID /..r 7 :.J z
Lo (I ) / II ~ Il- :J 5""

0 b c d e f 9 I h I i
Hi (2 ) 0 1 "2- 0 O. 0 I-L
La (I ) I I / I 0 0 I I

. IOl b c d e. f
'-H-j-(2-)ll -:1-.:J tQI 0.·

Lo(l) 0/ :J':J' 0 /

10 b I c I d e . f' I-.:LLJJJ-LJ
Hi (2)1/ 0 ~I / .2- I I ·
Lo (I) I () 2- 2-1 / 0 tl

0 b c d elf 9 h I

Hi (2) 2- / I 0 0

Lo (I ) () 2- I 0 I J

0- b c d e f a h I
Hi (2) . / 3 2.- / 0 0
Lo ( I ) 0 I I .s- o 0

0 b c d~ e f 9 h I

Hi (2) 0 '2 5 ~ D I
La (I ) 0 <.l- I 2- 2.- I



, '
.r"·'·

OVERALL

FOOD ,8'
KINDRED
PRODUCTS,

WOOD, '
PRODUCTS

PAPER'
PRODUCTS

PRIMARY ­
METALS

FABRICATED
METALS

MACHINERY
MANUFACT.

QUESTION No. of"
- -',

.A .8 -c D E F IG H I I
Hi (2) tJ. :3 /J 12, ey ..1 0 I
La (I) () (, ,st- /2- I;,. 6 J I' .

". ,-'

0 b c d e f Ig ~~
Hi ( 2) CJ () .,l I 0 0 10 I' ,

1-
La ( I.) . 0 / I I /' D I" I .

-'-

'.

a b c I dIe ' fig h I i
---~

Hi (2) '.' CJ / ol2-l~~~~l_
La( I ) 0 I 01 '2-1.l- 3 10 I -

a b c I d e f 9 h !
Hi (2) , D / 2-12.- D 2- 0 I
La (I) 0 0 ,'LI I Y- o 0 j

. '

b '-d e I fig h I .a c I I

D1 0
..-

Hi, (2) . (.) I L 2- 0
La (I ) (;) I 0 I .L I 10

a b ,c d e· f 9 h I i
Hi (2) () 0 3 'Z-' '2.. D n f-
Lo (I ) " 0 ;J.. 0 :1 I I 0 1-

alb c d .e f 9 h I

.H i (2) ,ole ,~ :s J I 0

Lo ( I) 01 I I 'I- l. I I

let, \



" )-

OVERALL

FOOD B
KINDRED
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

",-

PRIMARY
METALS

FABRICATED
METALS _

MACHINERY
MANUFACT .-

QUESTION No. 6 t

A B' C 0 E F G H. I
Hi ( 2) 0 I 17 2/ /7

Lo (I) 0 / if Ii /7
- 0

0 b c d - -e f 9 h i J
Hi ( 2) 0 0 I 2.- / I

. Lo ( I ) 2-
- ..

~-0 () b .....
Co.

0 b c d e f 19 hLL
Hi (2) CJ / '0 ,J' tl- l I
LOo (I) 0 I / 2- + I- I

0 b c d e f 19 h Il
Hi (2) ~ -0 / Cf L I
La (I") 0 0 I L L I

" 0" b c d e fig h I i
Hi (2) 0 0 J L· () I Ii

Lo (I ) 0 0 0 'I- I I I

. '0 b c d e f 9 JJlJ_i
'H i (2) 0 0 0 6 I . I .. I~
Lo ( I ) 0 0 / L. :s . I -f

a- b c d e f 9 h I

Hi (2) 6 0 ?- 't- S-

La (I ) 0 0 I Y- .s-



,QUESTION No.

OVERALL

FOOD B
KINDRED
PRODUCTS

WOOD
PRODUCTS'

PAPER
PRODUCTS

PRIMARY
METALS

FABRICATED
METALS

MACHINERY
MANUFACT.

A B C 0 E F G H I
Hi (2) I IZ. 27 () 0 'D

Lo (I) 0 I:> 2-j/ / lJ 6

a b c d e f 9 h I

Hi ( 2) tJ () C/ 0 () 0

La (I ) 0 J- 2- D 0 ,0
"

a b c d e f g' h I

Hi (2) ~ ..:? .5 {) () 0

La (I) () :J 5 CJ 0 0 I

a b c d e fig h I i
Hi (2) {) I t {.) 0 01 I
La (I) {) c> r; a 0 01 I .

a b c d e f 9 h I

Hi (2) I 3 I 0 D 0
La (I ) 0 :? 2- 0 0 C)

a b c d e f g h I

Hi (2) 0 :1 ll- t> 0 0
La ( I ) 0 2.- S- O 0 CJ

a b c d e f 9 h I

Hi (2) 0 "2.- ~ D () D

La (I) 0 ! '1 / 0 V



6'yQUESTION No. (.L

;1 OVERALL'
".---

,:: :. , "

, "

. fOOD B
KINDRED
PRODUCTS

WOOD
PRODUCTS

PAPER
PRODUCTS

PRIMARY
METALS

FABRICATED
METALS

MACHINERY
MANUFACT.

A B C 0 E F G H I
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