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" .. accidents are top expensive anyways.

And not only in terms of pr:oductivity or

capital costs; but, and especially so, in

D

terms of human cdsts also". ' ’

N —
.

Claude Daolst, President AECQ [28]
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ABSTRACT

The impact of the Occupational Health and Safety <
Act on the Construction Industry in the Province -
of Québec.

’ . Henri-Paul Martel, Eng. -

Occupational Health and Safety legislation in North America was first

: (;i;;troduced in tﬁé U.S. 4in 1908 to protect government employees. In
N :

AN
1904

9
T

—

Ontario created the first Workmen's Compénsation Board (WCB) in
Canada. The "Commission des accidents du travail" (WCC) in Québec was

) established in 1928.

Until the seventies,"occupationa1 health and safety was considered a

-

notion proper to specialists, governmen% agencies‘ and large

. corporations. Since ihen( however, regulatory, social and economic

e e e — MU O,

process. As  such all sectors of the industry practite health and .-
safety at work in a different and more constructive way, covering all

levels and trades of the construction industry. ‘ ’ . '

/
In this thesis, a survey of the effects of otcupational health and
safefy acts on the 'construction industry in Québec ° is presénted and
analysed for 1its impacts on construction management. The ﬁtudy covers

the planning, site management and cgst‘ aspects of the 'project

_manageéement process.

“necessities have made the subject an integral part of the construction

%
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It shows that construction management professionals must now -include

L / -
occupational "health dnd safety as one of the main objectives to attain

complete project success.
. ) , ’ ;
Availab}e statistics suggest thét Bill 17 iadoéted in 1979) and B311 42
-(in 1985) have not  completely met their primary' objectives _qf“
decreasing accident rates. Minor modj%ications in the‘1aw‘cou1d
increase its acceptapce by the constr;ction industry and, make the
ﬂCbmhissﬁon de la santé et He {a sécuripé du travéiT“ (CSSf) mandates
eaéier to administer. Howéver, con;facgors, owners -and consultants
appear to cope with ﬁhis~re1ative1y n;w management constraint forwarded
by these bills. In this respect, a safety planning model has been .

developed in the _present thesis. . The model can be most useful in

‘ p1énning the early stages of thg”construction process.

7
.

.Fof the first time in Quebec a mathematical relationship between tﬁe
costs of projects and the cost§ o% comp]ying.AWith Bil1l 17 has beén
developed. Usiné a mu1tip11catﬁ§e (power) 'mode1, the percentage cost
for compliance can be calculated. The results indicate clearly a rapid
drop from approxwmately 10% to 2% for the 0,5 to 10 million- do]]ars
reg1on of prOJect post Further on, the decrease rate is very sma]ﬁ

being 0 5% in the“150 million-dollars yegion of projects*costs. The

~—

survey has also shown that the we1ghted‘mean percentagé\?SF\the sample
studies is l,Oé%. The results correlates closely with similar sfudjés

done in the.V.§. - .

Y



The insured and non- 1nsured costs of prevention dre compared to the

direct and 1ndirect costs of accidents. -Nhi]st these costs are more

1nd1cative than "account1ng costs", the comparison shows that accidents‘

(

are costing the .industry almost, three times the money invested in .

'~ prevention in the last 6 years;

A

- ~To 1]1ustrate .the - app11cation of the deve1oped mode1 for safety

p]anning and the formulation of the cqet aspect of the safeéi program,

the developed methodo]ogy has been applwed on an ongo1ng project in

Québec. The example project indicates how safety is integrated in the,-

- p{anning phase and which " control tools are used; The cost of

N

4

two costs: 0,95% and 1,06% of the tota]' project costs respectively.

Thus assuring~the reliabi]ity'of the model.

- comp]iance'has been predicted by the deve]oped mode] and compared to,

Cr

the actual ‘cost {ncurred. Godd agreement has been found between “the .

N
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1.1' .. GENERAL \
Since the introductién of Québec 0ccu§ationa1 Health and kafety‘gpt
(more commonly referred to as Bill i?) in 1979, many changes haQe‘sakenn
place in the way work safety has to be thought gf and applied in Québec
construction indu;try. Prevention, safety programs, GSST, priﬁcjpa]

contractor, cost of safety, have become major subjects of discussion by

-all intervéning parties in this impp>¥ant sector of the economy.

The Act and the Commission that is derived from it, "Commission de la

ﬁanfé et sécurité.au travail" (€SST)*, pas the first phase of ‘a major
* v

‘reform that was ;omp1etéd in 1985 with the 'passing of Bill 42 that

revamped the Workers Compensation Act of 1931. Whilst Bill }7 more or
less set the scene and put forward the primary objectiveyof preQéntion,

Bil11 42 concerns igée]f primarily with compensation‘and rehabilitation.

\
A

The prior consultations and the passing of these two acts mobilized a

lot of energy from the main forces of the labour scene in the province.

It seems that the animosity towards Bill 17 paralleled that of the

N ' _

* ‘The English version of the Act keeps the original Frénch language

name for the Commission. A reasonable translation for the CSST
would be the Occupational Health "and SafetyACommission. The
acronym €SST will be used throughout the thesis. ' '

Ty 1 . ’ \



U.S. construction iﬁHustry towardé OSHA in the seventies. The synergy
'hoped for by the creators of the Act did not really materialize to the
extent anticipated.

However, to an observer who would have left the domestic construction
sector in the early eighties (to work abroad fbr example) and came~back
in the last year or two, there is no doubt that occupational health and
sa%ety is now‘ser%ously studied, taken into consideration and applied
iﬁ all projects. Whether these khahges are voluntary or perceived as
forced upon the industry is quite irrelevant. The fact is that safety

must be considered as important as quality, schedule and costs.

1.2 CONSTRUCTION SAFETY IN CANADA AND QUEBEC - AN OVERVIEW

It is said that 1 000 000 canadians are invoived in a work felated
injury every year [18]. As for the freguency of occurrence, a work
injury occurs every 6 seconds of the working day and one work-related
death occurs every 2,1 hours [16]. In terms of losses, 15 340 006 days‘
were lost and 1 965 754 000$ were paid in benefits for the year 1982
[16]. It must also be noted that from 1970 to 1979, the workdays lost
due to work-re]ated/;ccidents were 1;55 times the number of days lost
due to strikes and lock-outs [14].

\... .

In the following paragraphs the construction .industry in Canada and

Québec are briefly described in terms of their re]g jve importance and

.how they stand in general with safety at work.
2 .

3



1.2.1 Construction Safety in Canada »

The canadian construction industry with its 61 449 millions dollars of
wo;k 1p 1985 [13] represents roughly 14% of th7 country gross interior
bnoduct AGIP). The number of"people empléyed ip the @hstruction
industry in Canada represents appﬁoximately.S% of the total work force

of the country [15].

Y

A

, \
It is, however, astonishing to realize that this group had accounted

for 8,9% of the ,timé-]o;s.injuriés in 1985. In 1983 and 1984, the
proportions were 10,0% and 8,7% respectively [19]. Of the 24 majér
occupation groups, .for thé yeérzﬂaIQBB to 1985, the conét}uction
'industryfwith an average of -9,2% was in third place behind the produ;t
fabricating, assembling and repa1r1ng‘ occupations . (12,8%) and the
service océupation§v (10,2%). "~ Table 1.1 shows the percentagé
..dg%tfibution of time-loss dnjuries for the twenty-four (24) major
occupation groups in Canada. - '
Considering that approx1mate1y 575 000 people , were employed in the
construction 1ndustry in Canada [15] and that the employers paid 2 727
millions dollars ‘in- assessment for 1984 .[83], it can be easi]y
understood that any reduction of the accident rate represenfs a
substantial'decrease in ;he ﬁumber of workers free of injury. In fact,
if it is assumediphat no;workers has more than éne t%me-]oss injury per

b-.

[}
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TABLE 1.1 - PERCENTAGE DISTRIBUTION OF TIME-LOSS
INJURIES BY OCCUPATION-CANADA “
Y ‘ )
MAJOR GROUPS A% DISTRIBUTION
© 1982 1983  1984° 1985 ~.
\ ~
* -
Management and adm. 0.4 ‘0,4 0,4 0,4
Nat. sci., eng. & maths 0,6 0,5 0,5 0,6 .
+ Social sciences 043 0,3 - 0,3, _ 0,3
Religion - - - -
Teaching .- 0,8 . 0,8 .Q,8 <077
Medecine and health . 4,0° 4,4. 4,3 _ 4,3 .
Art, 1it. and recre. - - . 0,2 0,2 0,2 0,2
Clerical : : 4,2 4,2 4,1 4,4
. Sales” N ) r 3,0 3.2, 3,2 3,1 .
" ‘Services o 10,0 10,2 10,0 ° 10,3
Farming 1,3 1,4 1,4 1,3
Fishing and huntmg 0,1 0,1 p,sl 0,2 %
. Forestry”’ 1,6 1,9 1,7 - . 1,6 i —
Mining and quarrying 1,2 1,1 1,1 - 1,1
Processing 9,0 0,4 9,07 8,3
Machining : 7,1 6,1 6,4 6,7
Product fab. & assembly 12,9 12,6 13,1 . .12,9
Construction ' 11,2 10,0 - 8,7 8,9
Transport . 6,8 6,8 " 6,5 " 6,6
Material handling 7,9 7,9 7,5 . 8,3
- Other craft and-eqpt. 1,2 1,1 1,1 151 ‘
Occ. not classified 4,7 5,3 4,9 v 4,7
Occ. not stated 3,3 4,0 6,7 11,9
Not coded 8,1 8,0 8,2 2,3
Source: STAT CAN, Work Injuries Statistics [18] [19].
i : , | , S . N
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CSST, mentioned that in

accident, 1 in 33‘c

C(/ . - . . Lo,
+ .

year'(ﬁat cbmp1ete1y accurate but sufficient for comparison purpgggia,'

a reduction of 1%.in the rate fepresents close: to 600 workers not

-affected, with the added advantages of the social and financial gains

" that accompany the .reduction in accident rate.

1.2.2. ; tonstruction Safety in‘Québec

In a speech delivered in 1981 [91], Mr. R. Sauvé, then President of the

ébec, each year, one worker in 13 has an

es out with total disability and 1 in 10 000 dies

at work. In -3 te paper oﬁ“\Occupatioﬁal Hea1tA:5ﬁd Safety

L]

published in 1978 [80], it was shown that the building and public works
A

" sector was the only one of all the economic sectors having the greatest

number of work-related accidents, occupational diseases, and accidents

and diseases by 100 workers, present in all three categories.
’ '

-

Despite tﬁis.high accident rate, the Québec construction industry is an

important sector of the econohy. For the year 1983 [17], .12% of the-

previncial -gross ‘domestic product (GDP) came from construction. This

sector also ¥epresent§ 4% of the Québec GIP [72].

The proportion Bf construction workers to the total provincial work

force, as drawn from a CSST report published in 1985 [7], is shown in

\

\
Table 1.2 _ , - _ .

o
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A
TABLE 1.2 - QUEBEC CONSTRUCTION HORKERS AS S OF ACTIVE WORK- FDRCE -

1980 1981 1982 1983 1984

. L
Active Work Force - 2959 ~3040 2998 3069 3123 .
(in '000) ' .
> 4 s ' . ! !
Construction Workers © 115 125 W113 116 . 122 .
@i '000) , - | ' | -
% of Total 3,9 . 4,1 3,8 3,8 3,9
4 | [ C
R . . | ]

On the other hand, the annual proportion of occupational injuries in

, \ R . -
construction as compared to all sectors can be seen in.Table 1.3.

TABLE 1.3 - CONSTRUCTION INJURIES VS TOTAL INJURIES °
{WITH TIME-OFF WORK)

1979 1980 1981 1982 1983 1984 1985 1986

Total In-  160,5 171,2 187,84 157,4 157,9 176,9 196,7(3) 208,5

Jjuries with N ' B .

time-off o

work (in '000) ’ ‘ \ ‘
Construc- 13,3 13,2 140 10,8 10,0 11,7 12,3(3) 15,0 -

. tion Injuries
with time-off
work “(1n '000)

% of Total 8,3 1,7 7,5. 6,9 6,4 6,6 6,3 7,2

-

t

Sources:.(1) 1979-1983 CSST (Reference [78], Table 1I1-3 & II]-15)
(2) 1984-1985-1986 CSST (References [73],[741,[75]) -
(3) CSST Verbal information on July 16, 1987 from
Techpical Deve'lopment Service < T . '

- .6 ) ’
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Lobking at these statistics, two observat1ons can he made and they seem

to favour the Québec occupational heaJth and safety system as‘ff‘

applies to the construction industry. Fxrst, the proportion of

injuries with time-off work (about 7%) appears ‘lower than the canadian

average (about. 10%), Secondly, the proportioh of construction injuries

has decreased since 1979 from 8,3% to 6 3% in 1985 thus be1ng lower by

almost~ 25%, even though the number of 1njur1es decreased by on]y 8%.

1986 saw the rate increase to 7,2%. The- increase for that year would
be due to é rise im the activities of the B. and P.N..sector for that
period [3]. ‘ |

The one statistics that makes construction standout as a dangerous
industry is the accidental éeath rate. - Even_ though it accounts for
about 14% of all deaths at work, the building and public.sector shows a’

rate of 0,28 death per 1000 workers as compared to an average rate of

s e

0,09 for all sectors. In other words, there are 3 times as many

* accitdental deaths in construction as there are in all sectors.. These

figures are valid for the year 1980 to 1986 [73,74,75,79].

«

However, it must not be overlooked that 153’7'.!i]1i°"5 were paid as

assessments to' the CSST by the construction emp]oyers in 1986 [75].

- This represents "7,9% of the tqta] payroll of 1,942 mi]]ion.dollars

.[75] For 1984, the assessment paid (104,7 mi]lions) represented

approximately 3% of the construct1on port1on of the provincial GIP

[25,75]. - . | N

ray

v
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Cons1der1ng the 1ow profit rate in th1s highly competitive 1ndustry,/1t
would sound as good financial sense to attempt to lower the assessments
paid as long as the industry is assured of benefiting from a better
than averégeftecotd.

. ‘t;@wu ’

v 3 ‘{":L/;ji; ’ } . - “ ’ N
1.3~ DEFINITIONS . N N

o

To ensure clarity and avoid the confusion of different terminologies, .

the terms and expressions used f(gquent1y throughout™ this thesis are

-

defined below. .- . | . N

"~

-

1
"-{:3.1  Building and Public Works (B. and P.W.) Secto
‘In-this thesis, when a reference is made to the construction industry,
.4 .

the statistics wused and - the meaning conveyed is that of the building

and public works sector which includes miore than the construction

activites governed by Québechonstruction Industry Labour Relations Act
(CILRA) (the "Decrée"). '

Over and above salaried workers on job sites involved in resiﬁ%ntial,
'comﬁércia1, industrial énd civil engineering works, (workers whose
"hours are réported to the CCQ), ‘'the B,‘ and P.Wt sector also 1nc1qdes

[Bj:

~
u
L4 ¢ -
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Al] the employees part of the construction dﬁvision’of,

the empIo}ers‘ CSST classification (including those off
the job sites); | B
The Se1f—employedacraf§smen;

The construction work done by private or public bodies
for the%r own use; and )

Pre-fabrication off the job sites.

kY

 This definition of the B. and P.W. sector explains ‘the reason for the

.number-genera11y presented by the CQQ.

larger number of employees incﬁuded in . the CSST statisfics than the
<fﬂ

-

The B. and P.W. sector as/defined in this sectiop is also more in line

S

with STAT CAN's classification of economic activities [12].

1.3.2 Accident

-

! %)

Genera11y an - accident can be defined as "... any unexpected occurrence

that interrupts the regular pfogFéss of an activity" [5] or as "an

' unp]anhed event which has the probability of causing personal injhry or

) which could result'jn an accident".

property damage" [47].

- -

An indirect definition given by King and Hudson [4GJ‘state§ that “a

condition of safety is only reached by reﬁoving the risks'or‘hazards

N

AN
{

P, ' 9 . ‘ -



Bi1l 42 [70] defines it as "o a sudden _and unforeseen event,

attributable to any cause, which happens to a person, arising out of-or
14

in the course of his work and rgsu1t1n§ in an emp]oymeni 163;:; to -

him".

4

o L.

An accident with time-off work would .be one that require payment of
benefits, that 1is an absence (with'c1aim) beyond the day of occurrence

of the accident.

1.3.3 Accident Rates and Frequencies

Accident rates or frequencies are generally defined on different basis
and these must always be well spééified.¢o ensure uniformity, and

permit meaningful comparisons.

The I1.L.0 (Jnternational Labour Organization) has concTuged that
béca se of the .different inju%y'definitfons used in the world, the only
Qafé )comparison stgtistié‘is the FAFR (Fatal Accident Frequency Rate)
[46]} published in 'the "ILO 'Yéarboogwpf Labour Statistics"”. If is

defined as the number of fatal accidents par 106 man-hours workéd.

im

Other statistics used by the ILO are: -
- --; |
Fréﬁzggﬂpy Rate (FR) = Total no. of accident* X 1 000 000 - - - - (1.1)

Total of man-hours worked* -

-0

s



r —

Incidence Rate.(IR) = No_of accg\nts* X_1.000 R (1.2)

- Average no. of workers at risks* - N

i

bl
~

In the U.S., the 0SHA calculates the réte uséng the following formula:

AY
¥

Incidence Rate (IR) = No. of incidents * X 200 000 hrs - - - - - (1.3)
L . " No. of hours worked * P
. ‘ N
(* = per period)

A}

The 200 000 hours are equivalent of 100 workers x 40 hres/week x 50

.

weeks/years 1 '
N ) ~ N ) N - ‘ 2} ,
The .périod could be.a month or a year or whatever-time span the rates
EYF calculated for. .‘ o
- } . ’ o
‘ \ , .

The U.S. Bureau of Labour Sfﬁtistics compiles and pub]hshes the IR for

,v14 sgbarate classifications of construction work and various firm

sizes, The‘Amer1can National Standards Institute (ANSI) [63] with its

method 216.1 }heasures the frequency and- ser1ousness of 1n3uries

—

differentIy as fo]]ows

\

Erequency the =-No. of disabling injuries X 1,000 000 - - - - - (1.4)
:ﬁmplbyé;4hgurs of exbosure per périod

,

Ll




. Severity Rate = Total days chafﬁed X.1 000 000 = - -~ - (1.5)

- Employee-hours qf exposure per period

In the case of aeath and permanent disabilities, 6‘000 days eich are
- ! AN ,

® -

charged. )
In Québec,‘the-CSST uses the following“indecies to compare rates: T \, o

- g - .
Frequgncy‘lndex (or Rate) = No. of injuriessX 1 000 000 - =, (1.6)

, . T - .
* No. of worked hours per period o
N - Ty
‘Severi%y I%déx ‘ = No. of days lost X 1 000 L= (1.7)
N AN . -
- : ~x\ﬂo. of worked hours per period

The number of injuries are compiled from the record that job sites must

. keep and submit to the CSST beriodigally.

The hours worked still- need to be defined officially as to which

. T .
v, quantities will be wused. There are presently three ~methods of -

computing hours in Québec: ’ - . -'_W



-

." . From CCQ records: even 'thoubhh these may be the most .

" accurate records, they only account for the hours

reporfed by the firms -for construction workers covered

by the Québec Construction Indqstry Labour Relation Act

(CILRA), and cbmmznly called the “"Decree". Needless to
' . p ) A

say constrdction workers .emp1o%gd in the so called

‘“"black-market" are not accounted for.

-

o

From the CSST recorgs for the bui1dipg§and public works
sector: the difference with the CCQ method is that the
CSST registers construction hours };om the employers
classification as 1listed in _the CSST Rate Table [27].

A1l employees of a firm and not only those governed by

the “Decree" are covered. It also includes employées

working abroad for a Québec registered firm.

[ 4
N

Hours compiled b& Statisfics Canada (STAT CAN): the STAT °

CAN hoyrs dinclude all construction related work hours

done .by péivate firﬁs, governmental agencies and
departments with their own employees, and which are not
strictly covered by the CILRA. The STAT CAN coverage is
closer to the,dSST{s than CCQ's. l g -~ “

+

FLl




1.3.4 " Assessment Rate - , ] Coa

[y AN

Thé assessment rate is the amount per 100§ of salary (up to a maximum =

L , o ¢ N o
of 34 500% for_1986) [77] that ‘the employer must pay to the CSST. The
rate is determined by the CSST every year in four phases: ) :

1. An average rate is computed for all employers from the .
o v

o

prbjected financial needs and assessable salaries for
. | ,
¢ the following year. , /,/
2. The average rate is then distributed between the
. ' . industrial units, based- on their accumulated accident
\\\h ’ ' h record over the 1last 5 years. ‘From the analysis bf\
expenses and® total salaries, an average index is.
- . \ .
calculated to compare the performance of each unit.- The-— -~
. ' " unit assessment rate is derived from this indeyx.

3. Each unit with similar accident costs is assigned to a

c1adk which corresponds to the assessment rate. - o

Y

/

N ‘ “ 4] Finally, the CSST compares the.asseésmentsuénd accident
expenses for each e%p]oyér and for the thirdryear \
preceding tﬁe present assessment computations. A ;
merit/demerit system is a}p]iqg to reevaluate up or down ‘

’ ) the u rate of the individual em§1oyer. ..

-

[
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" ““and Woodhead [37] define them as:

N

' .
The industrial units, classes-and assessment.rates are published yearly .
. ‘ .

e

by the CSST [27]. -

.
I'd . (

o

It is generally accepted that there are three factors that motivate

1.4 SCOPE AND OBJECTIVES

safe practices at work, be it . in a factory or on a-job site. Halpin

*

’ -
. Humanitarian concerns; . g\
Economic costs and benefits; and
Legal and regulatory considerations. \\\

N
A

Whilst the human factor is quite self-explanatory and need not to be’

dwelt upon in dépth, 7.€. no sane pérson wol'ld consciously want to hurt

a fellow worker, the other two factors can.certainly be elaborated od.

The purpose of this Lhesis is to 5repare a comprehensive study on . -

construction safety in Québec considering the'management and financial

aspects, costs, implementation and evaluation of Bi11' 17. The
QEjectives can Be stated as follows:

1. To provide a state-of-the-art review on €3ns{;uction

safety, since this thesis is believed to be the first

one in Canada .{in Québec certainfy) on the subject.

15 -
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industr& in buébec, 1nc1uding:
o . éva1uation of the Bil};
. Its implementation and enforcement;'and
The cost and mgnagement aspectst
- » - - v

3. . T6 develop a mathematical- relationshjp between the cost

<’.’;‘ * . AR
‘of -safety and the cost of a ré]ated‘construction project
'y in Québec., - . //T

Y

4. To carry out a cost ana1y51s relating costs of accidents

to-. costs ‘of prevention ‘in an effort to focus the

, attention on the. need <for 'more sustained efforts on .

accident prevention. . .

\

5. To propose a comprehens1ve and practical procedure for

the 1mp1ementat1on of safety in construction Job site.

C , ¢
1.5. LAY-OUT OF THE THESIS . N .

Lol

R

- The'thesis consists of three major~parts In the first part (Chapters

. 2 and 3), a- review of construction safety in Canada in general and

‘Québec in particular is carried out identifying the importance of the

: construction industry on the federal, and - provincial levels. Some

M definitions relating to occupational safety are given and the '

- A -‘ [y
L}

16

2. To 1nvestigete the impact ol Bi1l 17 on the construction (

¢



\ o L ] ‘:;?
objectives of this. study are set. The litérature is reviewed in
Chapt?r 2. In Chapter 3, a brief- history of occupational health and
safety .legis1aiion is presented. The present acts which‘regu{ate'
safety in the construction industry in Québec are described.

Q

The second part constitutes the main core’of the study« and is made up

AN

of two chapters. Chapter 4 describes a survey conducted throughout the
construction }ndustry in Québec on safety and presents the aﬁq]y;is
results a;d the main findings. This chapter also addresse; éhe'ﬁmpact .
of Bill 17 on projkct management, planning and control along. with the
related influerices on site manage%ent and organization. In éﬁapter 5,
an in-depth study of the costs incurred‘byu\the construction industry
.on safety is presented. And, based on the survey data collected, a
model relating these costs to the project costs ‘ is developed.
Prevention costs and ac%ident rates and costs are compared anq a brief

assessment of the impact of Bill 17 on productivity is made.

-

-

The last part of this thesis comprise two chaptérs. In Chapter 6, a
project under construction in Québec was analysed for its'safety
asbects and related costs. \Thg actual costs incurred on the project
and those predicted by the developed model are compared. The results

ar; further analysed and discussed in 1ight of tRe survey results. ‘
Chapter 7 presents the conclusions of this study together with a ﬁumber

of recommendations.

N
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2 L 'CHAPTER 11
. ) e LITERATURE SURVEY
2.1 GENERAL

. §afety in ..géneral includes many particular aspects related to
construction. Nevertheless, the construction 1ndustry can benefit from
safety research work_done in other sectors. In this chaptef, a surveyj
of reiated literature on safety\in‘ general, 3;: safety as appiiedéto
the.constructiqn industry in particular, is compi]gg_jn four‘seéfiﬁcs

including: -

History of occupational health and safety legislation;
Management and safety; . . ,
Cost and stétistica] data; and

Legislations, regulations and regulatory agencies.

L3

.

X - .o~ |
2.2 HISTORY OF OCCUPATIONAL HEALTH AND SAFETY LEGISLATION

According to Halpin and Woodhead * [37], Germany ‘enacted the first

- Workmen's Compensﬁtion Act in 1884, followed by Austria (1887), England
.

(1897}, and it was not until 1908 wh@n “the U.S. voted an .act for

"government employeed and in 1912-allowed the states to enact workmen's
/ . \
compensation laws and enforce them. -

. N
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Alain 'Pontaut, in his book: ~"Santé et Sécurité: Un bilan du régime

huébécois de santé et - sécurité au fravaj1, 1885-1985" [69], paralled

the Québec evolhtion/y ~ that of the other provinces, Europe and the

—

Uﬁited/;tatesf/ Hg also presented in great depth the labour conditions .

and the various commissions that were set up, their results and the

G P . \
numerous legislative attempts. It was stated in reference [69]';yat

the first Workmen's Compensation Board in Canada was created in Qntario
in 1914, folYowing the publication of;the Meredith Report in 1913 which
_recommended tﬁe adoption of the Gerﬁan system of mandatory employers'
mutual 1nsuran£es, administered by a'government corporation. In the
seventies, occupational héalth and safety reforms around the world led

to the:

N

- "Ni11iam-81eiger Occupational Health and Safety Act

¥

(OSHA) in the United States in 1970; ‘
- Rubens Report 1in 1972 in the United Kingdom followed by

4

legislative action}

- Major modifications to legislation in Ontario (1976):
Saskatchewan (1972), Alberta (1976), Manitoba (1978),
New Bnynswick (197§), Newfoundland (1978)5 and many

~

others;

- Occupational Health and Safety Act in Québec in 1979.

The Québec Government White Paper on Octupational HeaIth.anH'Saféty

T e

.19 .
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[80] published "in 1978 pigh]ighted the government's actions between
1885 and 1978, startfng‘%hith the protection of workmen in “Th;~
Factories Act", the adoptiqn of the proféésiona1 risk principle in 1909
in the "Act Respecting the ResponsibiTity for Accidenéz. Suffered by
erkers in the Course of their Work, and the Compensation for injuries
Resulting Thereféﬁ&“. ‘In 1928, the first Horkmen‘s Compensation Act
was established expanding the coverage of thé compensation plan hﬁd
sétting up the Workmen's Compensation Commission (WCC) to arbfitrate the
disputes fé]ated to A;ccidents at work. In 1931, a new Workmen's
Coﬁpensation Act was eqacted that'anai]y estab{ished the collective

responsibility of empioyers and also mandated the WCC to manage the

mandatory indemnity fund financed with employers' contributions.

[

2.3 MANAGEMENT AND SAFETY

- —-

~—

*Safety as an integral part of construction manaﬁement s néw;accepted
largely in the construction ma;agement science literature even though
the approaches can vary. °
\) @

The motivators for a safer work place: humanitarian, economic,
regulatory, etc. jhave been summarized by Barrié anﬁ Paulson [4] in
addition to program guidelines far all levels of an organization. In
this reference, importance 1§‘ given to the behavioural.approach (what
motivates people) to safety rather than the physical none (the

~

procedural approach).

20




On the other hand, Nunnally [64] stressed safety procedures and
precautionéVto be followed %or m;jor construction Oper;tions a]gng‘with
the environmentai health problems caused by noise, dust, r;diatibn,
toxic materials, hgaf and cold. He po%nted out that a poor safefy
record can make a constryctioﬁ firm lose its competitive advantage as
well as the fact that one of the major "inequities" of OSHA is that it
makes mapagemeht solely penalized for safety vio1;£ions: |
‘.

The economic and regulatory éspécts of construction hévg been outlined
.by Halpin and Woodhead [37]. It is shown that contractors with good
~;afety5records can obtain substantial savings through the merit rating
. system,  up to 60 000% oﬁ 200 000$ + of premium costs for instance. A
working summary on the application of OSHA in 1nspe§tion; record

A

keeping and the safety prdgﬁam {s also presented.

As a broad guideline to contractors and managers, Maguire. [60] has
pointed out that "safety management is as much an attitude as it a
" science". As such, he a¢voca£es the employment of safety engineers
wherever possible and. formal foremen training on the benefits of a

ok
safety program. His summary description of important excerpts of OSHA

—_—

represents a comprehensive guide on this legislation. .-

*

4

As for the resposibilities and associated_-authorities, Gans [35] has
outlined seven ways for managing safety on a job site operating‘dnder a

construction management (CM) type. contract:

21 o



\ ", “Cbnt;hctor only,
CM assisted,
- i. ~ CM ﬁirection,
| QQner'representatige,
'Safeiy consultant,
Safety corpozg}ion,

Owner wrap-up insurance,"
. .

»

It was also stated that these methods must be studied carefully in the
light of on-site responsibility and authority and that, whatever the

approach, limits of 1liability must be.establﬁbhed in advance and

contracts priced and drafted accerdingly. S I

A

-

The different approaches to safety .-by construction management
scientists are based on extensive research wo?ks, particularly those of

the Construction Institute of Stanford uHivexsity, since the late

SRR
sixties, and stressing the behavioural attitude towards safety.

i
.

Safety motivation was the subject of a dé%gi]éd study by Levitt [56].

Through an. in-depth case study, a queétionnaire of 45 members of the
National Constructors Association and a comparison wjth their EMR
(Experience-Modification—Rate), he found that the~three main sources of

safety motivation for'top managers were:




1. ﬁamanitariqn concefns; .

2. Insurances and other costs of accidents; and

3. The company safety image.

; Y

He also ﬁ;naged to identify\fgvﬁn gngelines to help these managers in
reduciﬁg acqédent rates in thé%r fi}ﬁ§; His report was -also published
in the ASCE Journal of the Construction Division with Parker,as co-
author [57]. A report by Rinefort [88] on Texas firms drew the same

"

conclusion, i.e. that there was "a strong correlation between top

management interest and the work injury frequency rate".

The effect of middle management on safety in construction -was also
studied. In 1976, Hinze [39]; by interviewing 45 superintendents o
the job, showed that they can Hgve a sizeable effect 1Aﬁreducing
accidents py supggrting job safety policies, taking responsibility for
efiminatiﬁ; unsafe conditions and activities from the job and by having
a human approach with the foremen and workers. The same study revealed
that "smaller crews have unique characteristics whjch are advantageous
to good safety performances". "In another ana1ysis'of the same’ survey,
Hinze also found out that "good management practices are essential for

good safety performance". [40]

Hinze [40] and jointly with others [42,44] carried out studiés on the
human and behavioural aspect of construction safety. From a series of

-interviews and surveys, he concluded that:

23
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style and is compatible with safety;
Excessive pressure on the workers does not increase
productivity but injuries;

Training new workers hnq \f&remen}and low turnover are
ingredients to better safety recordﬁ; and A .

Safe worke}§ are those.in a "pleasant work setting" as’
job problems difturb workers and can lead £b injuries.
On the subjec; of managemeht, Hinze has reported that firms with close
job contrel i.€. efficieﬁt communigations and "top ﬁanagement ability
to physically monitof jobs“; will have a better than average safety
performance. 1In “Safety: thc;ibn'pf Job. Control" [45], it was P°1"F§9

out that company growth can have a negative influence on injuries if

not planned for.

i

t
~

Safety programs play a 1large part in successful safety management.
This is one of the reasons why large firms (companies with an annual

volume of more than 50 ﬁs) “normally have better fréduéncy rates. It

»

A positive safety perfprmance is related to management .’

I

has been established by Hinze and Harrison [43] from a questionnairg,

" answered by large firms that the following factors p}éy a significant

role in a better that average safety record: \
s . A véry formal safety personnel:

Full-time safety personnel; -

o~
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Formal accident and cost reports; and

" Rewards and incentives.

.The important role all thoselinvo1ved in construction and particularly

‘the owners, can play in égntro1iing accidents has been amplified by '

Levitt [58, 90]. Based ‘on previous research works, he stated that

there is "irrefutable evidence that accidents are controllable, to some

extent, by all levels of construction management". Owners must pay

attention to safety and use it as one of their’ main criteria for
se1ecting contractors. This 1is important for humanitarian reasons,

public image\and economics. Some\;riteria'for sekection couyld be:

»
.

Comparative safety records; 8

-

Management safety accountab111ty, and

\Formal safety program.

This aspect has been further. stressed in a Business Roundtable Report

titled "Improving Construction Safety Performance" [11]: .

A

—

The Construction Safety Association of Ontario [59] took a similar
stand}hhen it declared that "the greatest redlistic 'cbnstribution'to
further reducing frequency rates in 0ntar1o construction can be made by

those commiss1oning construction". Al] professiona]s 1nv01ved in the

-public or prinate sectors must ‘be required to build safely.

.
- ) « L
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The behavioural approaéh to safety is also stressed® b; }uf1man [343‘
swhen he showed that intang}blekperspnne1. influences are not given the
importance given to the mechanics of prevention, which is a mistake. . .
Fullman a]éo shows th@ﬁ small and large companies have the best safety

-

records. . v v

. /- T ) )
Teamwork ~and employees involvement are also identified as essential
ingredients to the success of a good safety program [68]. The role of
a company safety department is to work with all employees for their

work to be megningful. *

The physical approach to safety is also ian important ~aspect’%’as it
specifies the tools people must work  with. .The first publication 6n
the subject‘Bf the management of safety is probably the “Manual of
Accident Prevention in Constfuétion" by the Associate General
Contractors (AGC) of America Iﬁﬁ. [62] spublished in 1927. The main
.emphasis is on safe éonstruction pxaa:iéis as the AGC states that it is’
"estimated that 50% of all constructi?n accidents could have been

prevented by common sense attention to basic safety practices”.
\ :
AN o @

A physica1\ approaéh to safety is also taken by Bush [10]. Instead of
e]aboratiﬁgion safe pr;ctices by themse1y;s, he relates. thép with
coqgtruction methods and app1icaﬁﬁe OSHA regulations. One anngx‘to his
book ‘is a very comprehensive gu{de on "How to comply with the
occuthiona] safety and health Act" which sets out in working language

2 ] \
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«* " the OSHA regquirements for .an effective safety program.

X

.’Succeséfu1 safeéy activities were élso studied by Rinefort.FBBJ. Based
on an extensive survey, he reported the following conclusions:
The correct .combination - of inexpensive and cost
effective ééf;ty activéties produced better'resu1ts than
e | large monetary expenditures spen;,at random; and .
The most efficient actiC?ties‘were:
- safety'ruigs, |
i« = off the job safety, 1' ’ \ A
"« safety Eraining:
- . safety orientatioﬁ meetings,

- medical facilities and personnel. <

1

[N . ~

r For effective mapagement of safety performance ﬁéasuﬁfné‘tools must be
available. From an .ENR survey made in 1984 of the 40§‘1argeét
contractors, Laufer aad Ledhetter [52], concluded that the ﬁbst ’
effective and widély dse@ measures for safety performance were:

< Lost-day cases; K w ‘
. Doctor's ctases; and

-

-Costs of accidents.

They also suggested that industrial. safety should put* more emphasis on
s ‘ -~ AN

the control of hazards rather than accidents and that "the severity of
, .
an accident s;anq§ in inverse relationship to frequency".

\ : , 21 o
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The evaluation of a firm's safety policies and practices has also made
Ay .

the subject of‘resqarch using expert systems and knowledge engiﬁ%eringﬁ

Levitt [55] has ,developed HOWSAFE which is an expert sygtem. using an

IBM PC, to diagnose the safety performance of a construction firm.

-~

\
In Québec, thé’QSST recognized- the importance of the prevention program
by publishing a detailed guide [26] on the preparation of a
construction safety program. It sets out in elaborate details all tha

N Id
is to be done. to prepare a complete and efficient program. The

procedure is'baséd on the three following steps: .

’
&~

1) Identifying the type of job site; L

2) Ways to avoid accidents; and

3) Defining the responsible ‘ parties - for the
implementation of the a&;ioﬁs necessary to avoid

\ accidents.

-

"In summary, "health and security must be managed .as production and be

integrated to it". This statement was made at the 12th International

Colloquium on the Prevention of Occupational Risks in the Construction:

Industry in Séptember 1985 [291. t @

A
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2.4 COSTS AND STATISTICAL DATA

“ﬂ.

A pioneer on the cost of work injuries has been Heinrich. In his book
“Industrial Accident Prevention" [38] published in 1931,lhe sorted out
the hidden or indirect costs of accidents which he estimated at four

times the direct cost of work injuries.

The subject of indirect costs was also studied by Simonds iﬁ‘hjs Ph.D.
Pthesis 1nﬁ 1949 [93] and lfter éogether with Grimaldi [91]. They
concluded that a 1:1 ratio (1hdirect or non-insured to direct or ™
jnsured costs’ could be used as an approximation when the indirect

costs could not be accurately computed.

Rinef?rt [88], from a survey of‘ 140 firms in the chemical, paper and
wood products fields in Texas, re]ated the costs and frequency rate of
work injuries to a number of safety and health loss control activities.
A surprising finding was that "firms with higher injury costs often
spend more to prevent their work injuri;; than those firms which have
lower costs of injuries". It also indicéted that "business firms do

have control over the 1largest proportion of those factors which, when

taken together, determine the costs of their injuries".

A~survey conducted in France by Lenet and pub11shed in 1978, [53]

- indicated that indirect costs are four times higher than the direct

29



. costs. It also indicated' that in 1975, industrial accidents and

' diseases cost the equivalent of 475% ofjghe GODP. >

Two studies were made Win Canada on the costs of accideﬁts. In fﬁe
_first one, Manga et al. in a tech;icéf report for the Eoonom}é_Counc11
ofJCaqada [6] estimated the factor of indirect to direct ' to be betweep
_E_and 10 after r;viewing the work of Wallach [100], Crosby [22], Smart
and Sanders [95], whd‘ suggéﬁteg a mu1tip1igr of between 2 and 6 and
Findley [31], who est{matea thé range to be between 4 and 10. Halpin

and Woodhead [37] mentionned a figure of "nine times the amount spent

on comprehensive insurance".

‘The cost factors related to work accidents and to prevention cbsts were
also studied by Labour Canada in the period J% 1969 to 1979 [14]. The
report summarizes the different statistics og lost workdays, gravit&
and compensation costs (direci costs';f accidents). It used the works
of Mang; ’t61] and Rinefort [88] to illustrate the tendencies of the
cosés. It also'showed that 50% of the Workmen's compensation (WC)
premiums were pa%d as indemnities in the U.S. as compared to 77,6% in

Canada. It é1so, indicated that in the U.S., 12% of the amount spent
for work accidents was invested for prevention. The study estimated
that not more thanlvl%“pf the aqpua? capital investment was spent fgr

accident prevention in Canada. {
4
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In the construction industry, few studies were made in the past few
years on~the cget of accidents and the amount invested for prévention.
Trade magazines qeggra11y discuss at lenght the high cost of WC
premiums.. ENR of August 14, 1986 [101] cited the 1986 increases in some
25 St;tes that vary from 17,5% in U;ah to 53% in Montana. In another
ENR article [66], on the other hand, it is stated that Ohio wi}] f?mit(
tg; amount of the settlements to 300% ot{workers' compensétion benefits

or 2M$ whichever is less.

4
a

. A technical report by R.E. Levitt et al of Standford [58], had for,
objective, ahongst others, "the assembly and analysis of data to
provide economic justification for owners to work to get their .
construction contractors to improved safety performance": As medtioned
before, this redort was the basis for a further study by the Busineee
Roundtable published in 1982 [11]. The latter report's main findings

were:

&
Accidents cost 6,5% of the amount spent by users of .

industrial, utility and commercial construétion;

The ratio of indirect/direct costs varies between 4:1 and -

17:1;

The cost of safety is approximate]y‘é,S% of the direct labour

costs; ’
L
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The average ratio of indirect/giractv costs for loss-time

accidents varies from 1,1 to 4 but this 4is believed to be

<

conservatively low; andc~

- . \

A 30% reduction in accident cost is an achievable goal.

~One of” the most comp]éte investigation on the effect on cost for OSHA
compliance is probably the paperpublished by Koehn and Musser [48].
From a gurvey made on 273 con;truction firmé in the U.S.; the results
indicated that fbr langer firms (ENR ABO). the percentage of the
constuction costs séent for complying with OSHA rules and régu]atfoﬁs
decreased from 2,8% to 1,4% from 1976 to 1981 and from 4,5% to 2,4% for
‘sma11er construction firms (Ohio firms). N
1]
In an effort to get top manageﬁent in;erested in safety, Robinson [89]
-developed a matrix to be used as a rapid and simple tool to report the
costs of accidents together with the project cost reports in order to
visualize quickly the ftnancial burden of accidents. Fo illustrate its
simplicity, the matﬁi§ is reproduced in Appendix D. It was developed
using a stagistica1 approach to study the data co]lectéd\on several
thousand accidents that hdbpenéd over a period of three years. Based
on the. type of injury and the part of the body affected, direct costs
caﬁ«be obtaingd, and a multiplier of 2 to compute the indirect costs is

used.
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Very ‘few studies have bee; identified on the cost of safety 04/"
accidents in Québec. .The h{gh costs of annual assessments and the CSST
adm1nist;at1ve burden have made the headlines of.many articles in the
pertpdicp] " of the Buébec Contractors Association (A.E.C,Q.)

“Chantiers":

-

~
3

"La CSST, un monstre difficile a cerner" [25], April 1986,
indicates that“tbe‘annual budget of the former 9NCC was 482,5
M$ with 800 employees. In 1986, it is'l 300 M$ with 1 800

’

employees.

\ .‘ “CSST Le temps des choix" [24], July/August 1986, indicates
. " that the annual deficit of; 228,84 M$ in 1984 Qi]l grow to_
547,8 M$ in 1985 whilst the.capita1ization rate (the raEio of
capital assets to futur; commitments) dréps from 61.5% to
53,4% over th same period. For the construction industry,
the total assessment is estimated to grow from 138 M$ in 1986
to 178,5 M$ in 1987.

Only one study has been-identified tﬁat attemﬁted to estimate the cost
related to Bi11 17. It is an unpublished draft report daf;d December
1980 and entitled "Colts assumés directement par 1'employeur: Impact de
la Loi 17 sur les secteurs p%iorstairgs“ [21]. Based on different
assumptions, .the ;tudy”gives various maximum §nd mfﬁimum costs (either
actual or asgumed) fbr computing the costs of a certain ﬁumber of
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safety measures which are borne directly by the employers. A sumﬁary of

these potentiaf_costs is listed later in Chapter 5, Table 5.1.

-

AN
X

Statistics on work accidents seem to have started to be maintained in
1925 by the U.S. Bureau of Labour Statistics (BLS)'of tﬁé‘Department of
Labour [85}. The National Safety Council also measured the perférmance
of reﬁorting organizations using ANSI Standarq 216.1 [61]. The recenf
statigtics of the ﬁureau published in ENR [20] included ;he following
tab]e{ o

TABLE 2.1 - «HOW 'INDUSTRY INJURIES AND ILLNESSES STACKUP"

"TOTAL CASES *
INDUSTRY ’ : 1984 1985

Construction - 15,5 15,2
¥ Manufacturing 10,6 10,4.
Mining | ' - 9,7 8,4
Transportating - 8,8. 8,6
Services | | ‘ 5,2 5,4
Private sector i, B 8,0 7,9
] v ) : >

* Incidence rates per 100 full time workers

Sources: US Bureau of Labour:Statistics
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In the same article ENR also: declared that the BLS has asked the
Nat{onaf Academy of Sciences "to review the entire safety and hea{fh
sta@istics system" and to make recommendations for improved evalu;tion
techniques.
%

This recommendation is not as supirf1uous as it Tooks sincé a study by
Bird and Germain publi;hed'in 1966 [J<, showed that for every disabling
injury, 100 minor 1njqries and 500. property damage accidents hapﬁéned
(based on a study of 90 000 accidents over a pe;iod of 7 years in a
U.S. stee1 company): This ratis can be compared to that of'Heinricﬁ

[38] which indicated -in 1931 that for every medical case, 30 first-aid

cases and 300 minor accidents (no injuries) occurs.

-
L]

On the internationa) scale, the Iﬁternationa] Labour Organization (ILO)

" §s the main source of statistics. However, data on an inte?nat%ona1

scale must be studied very cafefully since working hours and reporting
practices are different from one country to the other as pointed out by
King and Magid [47].

'
In Canada, STAT CAN's Laboup,Division'rggu]ar]y publishes Work Injuries:
Statistics. Th;-last issue offMarch‘1987 covering 1983-1985 [19]

indicates that the construction ~trades occupations accounted

‘ respectively for 10,0, 8,7 and 8,8% of all time loss injuries in Canada

-

"y

in the years 1983, 1984 and 1985, respectively.

&
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\
The Occupational Safety and Health Division of Labour Canada publiihed

a‘-study dated March 1984 and titled "Employment Injuries and
Occupational’I1lnesses, 1972-1981 [16] with préTQ.ilary data for 1982.
‘Amongst'otﬁer information it showed that the total benefits payments to

injured workers in all  sectors for 1982 amounted to 1 965,8 million

4

dollars.
In ; publication from thg C§S} which compares different provincial
}egimes [833, it is noted %hap the percentage of claims versus total
employment is 12,8% in Québ;t 9,2% in Ontario, 5% in Alberta and 12,6%
in British Colombia for“thetyear }984. For the other provinces, the
percentages varied between.?,ﬁ? and 11,9%. ‘

In Québec and espegia11y‘sihce the advent gf the CSSf, sg?tistics are
now more available and better analyzed. Howéver,'except for 1984 Qnd
1986 when the‘CSST published a "statistical annex" to the annual report
[72, 75], specific data/ for the construction industry are generally

difficult to obtain. .

In March 1984, ;he 0CQ published a summary of three reports in a brief
titled "Les Accidents de travail aur Québec. Résumé" [1] and covering
the years 1976 to 1978. The three reports are: " Le contexte ;ocio-
Aéconomique et le chantier, milieu de' travail de 1la construction"

(August, 1980), "Etude sur les caractéristiques des accidents du

4
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et

&

. travail ‘dans 1'industrie de 1la construction" (October 1980), and

"Analyse détaillée des accidents-blessures" (February, 1?81). From 0CQ
dita and that obtained from the WCC, the}r detaile anatysis concluded

that: \ \

/ ' \

|
As in France, Ontario _and Québec, the a&cidqnf‘ rate in the

'
i

’ ﬁ
construction ifdustry is 2,5 times high?r than the one for

the other sectors; |

i
\
!

The risk of accidents is higher with non-qualified workers;

A

\

Metal handling trades represent 6 of the 10 trades having the

highest relative risk; and Y

A

. Firms with 51-200 employees haVe' the h{ghest rate of

accident. .

N ~\
i
I

It is to be noted that .a similar trend exists in the U.S? construction

industry as supported by the studies of Hinze and Pannullo [45] and
|

Fullman [34]. X

-~

-

Two detailed studies on occupational injury frequencies and ~types Were
published by the CSST 1in 1985 for the years 1979-1983 [78] and 1980-

1984 [79]. They‘ght all the sectors of the economy in relation to one
I

J
)
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another and compare the number of occupational injuries, éheir
frequencies and main characteristics. For the construction industry,

the following is noted: . “

TABLE 2.2 - SUMMARY CHARACTERISTICS OF THE QUEBEC
CONSTRUCTION INDUSTRY

1979 1980 1981 1982 1983 1984

% of all occupational ; 8,4 8,2 8,0 6,9 6,2 5,7
injuries . ' ) -

% of construction employees 4,4 3,9 4,1 3,5 3,4 - 3,5
versus all sectors :
[

. N ,
Source: Table I-7, III-2 and III-L@A[78] [79]

'Statisticé1 data specific to“the construction industry are contained in
another CSST report published in August 1985 [7]. It 1looks at the
socio-economic context of the industry: with 5% of the GIP of the

province, it represents 15% of the Québec production when accounting

for the business it generates jn other sectors. Approximately 20% of .

canédian’construction‘workers are from Québec [7]. The following table
drawn from the report is quite revealing of the status pf the industry

:

for work accidents. in comparison with other sectors.
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" TABLE 2.3'- FREQUENCY OF COMPENSABLE INJURIES PER WORKER IN QUEBEC o

u SERN
—— — -
SECTR . - 1980 1981 1982 - 1983 1984
— ‘ ¥
" Building & Public Works 0,14 0,14 0,11 . 0,10 0,10
Mines and Quarries 013 0,16 .0,13 0,09, 0,14
Public Administration * .0,05 0,07 0,07 0,09 0,07
Transportation ,:_ " 0,16 0,18 0,16 0,15 0,16 )
Commerce . 0,06 006 0,06 0,07 0,08 -
« o S ;
Source:STable 3.1.2 [ -

w»

Of the cost factor, it is shown that a total of 280

-~

—paid'in compensation from 1980 to 31984 with ap averaye of/4

42,2 days lost per injury. . )

TABLE 2.4 - COMPENSABLE INJURIES - QQEEEC CONSTRUCTION iNDUSTRY

i ‘ A

!

19 16i§ has been

and

\

J

. o

s

1980 " 1981

N

1982 - 1983 . 1984

4 ¢ '
No. of Injuries 13 470 14 134

10 9%? 10 246 10 077

-+

Source: Table 3.1.1. [7]



-~ " [

The althors conclude that: '
al. For.the\ period corresponding to the operation of the CSST,
the number of injuries with time-off work haé decreased frdm’
13 470 in 1980 to 10 077 in 1984, and the benefits paid
decreased as well from 85 4 M§ to 34,6 M$; .
2. %he significant drop from 1982 could correspond to the period
.of application* of the regulation concerning the prevention
program} anhd ”
3. . Risks of Qccupationai'jnjuries and illnesses are refﬁted more
. to the type of work done by the employee than directly to his
trade. L |
Another CSST report on the coﬁs}ruction industry, dated Februa;y 18,
1986M[8], 1osk§ ;t /the reasons for the inc;easé of 26% in cbmpens§b1e

jnjuries betweéen the first semeste},of'1984‘and that estimated for the

same period of'1985 as shownin Figure 2.1. e - ¢

'The study compares the frequencies based -on three sources of laboue/
statistics: 0CQ, CSST, and. STATCAN.  The relative increase in the

frequency is calculated to be 11,6% from 1984 to 1985 (lst.semester).\

;It followed an earlier incredse of 13,7% between 1983 and 1984. The

increase would be due to the higher level of activity in the building

_ and public works (B. and’ P.W.) sector and particularly in the

industrial and commercial groups. That report also recommended that,
’ )
from now on, the CSST total insurable.wages be used to related the
\(‘

“injuries instead of 0CQ or STATLCAN figures.
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FIG. 2.1 - Frequency of Compensable Injuries per Year (reproduced from

‘ Ref T8])

2.5 LEGISLATIONS, REGULATIONS AND REGULATORY AGENCIES '!,

Oécupational hea]th and safety is a heavily regulated area. As Fullman
- mentioned [34]; too many rules might not increase the number of

accidents "but excessive regulations does seem to lead to divided

responsibility and that inevitably weakens the supervisory process".

In the 'U.S., the "Occupational Safety and Health Act" of 1970 [98]
. . 4 -
" regulates safety at work. The Act includes the Construction Safety Act

of 1969 as a reference. In 1974 a reconciliation of the mass of

: 41



regulations and referencés pertaining to the construction industry was

adopted as Part 1926 of OSHA: "Construction Safety and Health
Regulations" [97]. ‘Under OSHA Legislation, the Assistant Secretary of

Labour for Occupational Health and Safety administers and enforces the

-3

- Act through the Occupational Safety 3nd Health Administration with 10

‘ .
offices around the country. There are.two major agencies;

N

Occupational Safety and health Review Commission; and
. National Institute for Occupational Safety and Health (part

of the Department of Health, Education and Welfare).

-

In Canada, 1labour Jegislation is mainly a provincial jurisdiction.
Each province and each of the two territories have their Workmen's

Compensation Board. In a comparison of the various canadian regimes

published by the CSST in 1985 [83], it is noted that <there are

significant differences between the provincial regimes for the ,

R : L
compensation programs in the: v

Uniﬁersa1ity of the regimes;

Max imum asgessable salaries (betweed 17 606$ in Prince E;ward
Island and 45 Sdb in Newfouan;nd) Mand the way they are
reevaluated yearly or othgrsze; . '
Benefits for temporary and permanent disabilities (from 90%
of net income to 75% of gross income); .

" Maximum and minimum monthly behefits;
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Methods of‘adjustment'for perwanent disability pengions;
/,Assessments rates. For 'examp1e in 1985, the average rates
were 2,88% (per 100 of salary) in British Co]uﬁbia, 2,31% in
Ontario and 1,88% in Québec (For 1987 fhese rates are 2,04%$,
Y7 2,88% and 2,50% respectively [77]); and

Capitalization rates.
f : )
It is also.noted that the Québec regime is different from all others in
‘Eanada for his paritanism Q(i.e. equal representation of workers and \

employers) and his unique structure (the CSST) for prevention,

inspection, compensation and financing.

In Ontario, occupational health and safety is governed by the
"Occupational Health énd~ Safety Act", R.S.0. (Revised Statutes of
fOntprio) Chap. 321, 1980. The WCBO (Workers's Compensation éoard of
Ontario) administers tée compensation - program and the Minister oﬁ ]
Labour is responsible for enforcing ghé Act through the Construction -
Health and Safety Branch for the construction industry. "Regulation
691" [67] covers safety on the job site. The Construction Safety A
Association 34 Ontario 1ooks.after prevéntion by advice, training and

~s

research works. :
) . - <

In Québec, occupational héakth an& safety is governed by the “Act

Respecting Occupational Health and Safety" [71} or Bill 17. It led to

the creation of the CSST (Commission de la santé et de la sécurité du

. 43



travail) which is the unique agency responsible for prevention,
1nspecpion, compensation and financing. The construction industry has
its own safety' regulations combined in the "Saféty Code for the
Construction Industry" [85]. The practice of the CSST and the
difficulties it‘ has experienced since it . was introduced in 1980 are

well covered in Pontaut's book [69].

Occupational health and safety‘throughout the world is descrqud by
Kiﬁg’ and Hudson [46],. giving brief description of international
organizations such as ILO and WHO (World Health Organization), and o?,
national structures concerned with construction safety in the UK, USA,
Canada, Brazil, Japan, India, Kenya, France and the European Economic

Coﬁmuni;y (EEC).

.44

Y




-~

A
Y T -
e

CHAPTER III
OCCUPATIONAL HEALTH AND SAFETY LEGISLATION IN QUEBEC
3.1 . GENERAL

One hundred years have elapsed between the first act protecting Québec

4 .
workers in 1885 to the adoption of thé most recent one in 1985.
The vast, and complete reform of the occupational health and safety
regimé in Québec has 1led to the adoption of Bill 27 in 1979, which
established the foundation of the system and its new guiding
principles. The reform was completed in 1985 witﬁ the adoption of Bil
42 on compeniation and financing of the CSST. )
[N )
In this chapter, these two Acts will be studied with particular

‘ , :
emphasis _on their specific applications to the ‘construction industry.

. )

3.2 BRIEF_HISTORY OF WORKER'S PROTECTION BY THE QUEBEC GOVERNMENT

At the turn of tpe century; a work related accident was consgyéred'as a
risk inherent to the job. The employer could not be held ]1ab1e‘un1ess
the worker victim of an accident at work pérsonally sued under 'the

civil code and the émp]oyer was,found negligent [69].

\ .45



Whilst the Factory Act of 1885 was the first law adopted to protect the
workers, it is only in 1909 when an Act concerning the responsibility °
of work related aécidents and the " compensation for resulting damages
was voted. The 1909 Act was the first one establishing the employers'

individual responsibility, without regards to fault.

In 193I, the Workers' Compensation Act established the employers
collective responsibiiity based on the principle of professional risk.
It also gave a larger mandate to the Workmen's Compensation éommiséion
(WCC), which was created in 1928, including the admiRistration of the

~"mutual insurance" for employers.

From 1931 to 1978, few maioﬁ changes occurred except that many
inquiries were held and a very bad image was gradually bui]diné up for
the 'WCC.
( C

T It m%ght be interesting to mention .that in 1974, all the regulation
measures applicable to the construction industry were unified in one
text,\ the "Safety Code for the Construction Industry". The Québec
Construction Office (0CQ), founded 1in 1975, was named so]eiy

responsible for the inspection and application of the Code.



a

3.3 BILL 17 ON OCCUPATIONAL HEALTH AND SAFETY -
o t

3.2.1 The 1978 White Paper on Occupational Health and Safety

. ) .
In October® 1978, the then - Minister of~ Social Development, Pierre
~ Marois, published the controversial white paper on occupational health

and safety, "Québec's Policy for the Health and Safety of its Workers"

.[80].

»

.

——

Thispstatement of policy was composed of two main sectiong. The first
one was‘.an evaluation of the situation prevailing at the time. Tt led
to the second part wh{ch contgined the broad’guidel}nes of the proposed
reform and set the scene for the submission of. Bill 17:"An Act
Respecting Occupational Health and Safety". | The proposed regime was
based on employers' and employees' participation with the ultimate
objective of e11minatjng at the, source the causes of accidents and

~ kS

diseases, putting prevention as the main briority;

3.3.2 The Act

“An Act Respect1n§ Occupational Health and S;fety", was tabled on June
20th, 1975 in the National Ass;mb1y and adopted“on becsmber 21st of the
same year (R.S.Q., chapter S - 2.1). In accordance with the principles
that had been put forward in the White PapQr,.éﬁapter II of the Act

'clearly set out the objectives:
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hThe object o; this act s tﬁé efimination. aé th; source, of ’ h
dangers to the health, safety and physical well-be1n§ of workers.
-~
This act provides mechanisms for the .participation of workers,
"workers"associations, employers and eémployer's associations in
the realization o% its object”.
Thé ,act was 1nnovative. in many ways. Among other thinds,’ it
‘establishes the legal frame for the:
) ] : ’ . . \
- ﬁorker's rjght of refusal to work;
- Obligations of the émploye( and the worker;
- Reassignmept of @ pregnant worker; ‘
- Prevention prﬁgrammes;“ . )
= Safety representatives; ‘ : . e '

"Santé et Sécurité au.Tréﬁgil" (CSST);

_Substitution for the WCC.

Health and safety committees, both the estab]ishmgnt (or
construction sites) and sector-based cémmitteeé;'

Establishment of a corporation called "The Commission de la

a—

Inspection zystem;

How and wherelthe CSST can intervene with regulations;

Financing; and ‘ ¥

. B 5
w A . - . . -
. .



The pfavisions of the “acts were put in effect progressively and' as of
March 1987, only Divisions III, "Job-site Committee" and IV "Safety
Representative" of Chapter 'XI  “"Special " Provisions Respecting

Construction Sites", are not being applied.

3.3.3 Special provisions rega§djgg the construction industry

As an industry thgt was singled out in the White nggﬁ, it is no
surprise’ to see thgt the Act fogyses special attention on the
constructé@n industry. Given the temporary status of a consfruction
site, the great . number of entities iﬁvo]ved, its special labour
relat%on regime and major economic importance, the special references
to the construct?on }ndustry seem logical.

Y

It is the only economic sector specifically referred to in the Act.
Chapter XI, "Special Proviéions Respecting Construction Sitégbﬂ
contains six (6) divisions; ,

"I Definitions and Applications

II Principal Contractor and Employers

111 - Job-Site Committee (not enforced)

IV  Safety Representative (not.enforchs -

V  Inspection ' |
VI Major Construétion Sites" .

At least eight (8) other articles throughout the text make specific

references to a construction site.or job-site.
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Article “196, which puts forward the notion of.principal contractor
("Maitre d'oeuvre"), is certainly the one which has been greatly
debated and whose applications 1is still to be clearly defined. This

subject will be discussed further in section 4.4.

A surprising procedure in Division VI (Articles 220,221 and 222) states
rthat; | |
- The Commission must be given “a 6 moﬁths-notice for the-
qpening of a majorhfontruction site (more than 500 workers);-
and .
- Once the Commission has been informed of the particularities

of that site, "the Commission shall adopt" . ée d"...

communicate the content of the programme...".

(the quer]ines are the author's)

This procedure 1is quite different from the one in article 58, where* it
is stated tha; "... a prevention programme for each establishment under
his authority (the employer) is implemented ...". Article 58 makes no

m]imitation as to the size of the establishment.

Finally, it i{s worth mentioning that the “Safety_ Code for the
Construction Indus;ry“ [85] is now apb]ied as a regulation derived from
and enforced under ct S-2, r.6 of the Act. The CSSf’inspectors (mostly

former OCQ inspectors) see to its compliance throughout the industry.

)
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3.4 BILL 42 ON INDUSTRIAL ACCIDENTS AND DISEASES *

Whilst'Bili 17 was essentially a new Act, Bill 42 was more an update of
the Workman's Compensation Act of 1931 to make it compiiant with Bill
17, the latter—being—regarded as the main Act. However, Bill 42 does
contain some innovative articles of its own which changed the way of
thinking for compensation and financing.

-

3.4.1 The Act

\
"An Act Respecting Industrial Accidents and'0ccupationa] Diseases" was
tabled on November 22, 1983 in the National Assembly and adopted .on May

'23, 1985 with an effective date set at August 19, 1985, undef R.S.Q.,

chapter A-3.001 [70].

The tabling of Bill 42 followed a detailed .-study of cpmpensation fdr
the injured worker that led to a three vp]ume-"B]ue Book" deposited in
1979: The aim was to harmqnize this regim% with others in operation 1§§
Qggbec. A1l the‘concerned parties were in agreement that the regime in
pface since 1§31 ﬁad to be mogified. However, the parliamentary
commissions on the proposed regime were Tlengthy and the debates
spirited.. In fact, the second commission in 1984 set a record for its

135 hours of sitting [23].
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"The object” of this Act is c1eariy stated in article 1: "...to provide
compensation f&r.employment iéjuries and the consequences they entail
fér beneficiaries", and iég géneral scopE in ;rticfe 7: “This Act
app]ieé to every worker. to whom_ an industrial accidént. happens in
Québec or who contracts an occupational disease in Québe; and whose

employer, when the accident ‘happens or the disease 1is contracted, .has

an establishment in Québec".

The Act considerably extends the notion of.work accident when it states

in article 28 that: "an injury that happens at the work place while the

worker is ag'kork is presumed to be an employment injury". However,

article 27 specifically excludes "an injury or a disease arising so1e1}
as a result of the gross and wilful negligence of the worker who is a

victim... unless it ends in death or severe permanent physical or

~
N ]

mental impairment".

L g

k4

The Act fo}ces the CSST to finance itself in such a way as "to meet its
expenses as they become péyable anq avoiq unduky burdening employers in
future years with payments to be made for employment injurjes ...".
With that’, the Act fixes the sums to be collected for 1984 to 1988 at
90% of the benefit payments to be made during these yeaés. It aliso
excludes the use of the loss experience prior to January'lgt,QEBSB,,for

increasing the rate_aSsessment. »

Al
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In summary, thé‘Act considerably improves the protection of workers-who
have ¢yffered an industrial accident. The 1985 CSST Annual Report [74]
L

sums up the main points of this Act: o \

N

The new scheme applies to "all workers who suffer an

Y

employment injury in Québec;

An 1njured empioyee i§ entitled‘ to an -4 cgpe replacement
indemnity for as loné as he cannot‘retqﬁg/;;fagrk; "
Lump sum ftompensation is prévided for those suffering from -
‘ ’ permaneﬁt physical or mentdl impairement; |
Benefits are provided for the'depeqda§¥s of Qorkers who die
qs:a result of work injuries; -
The worker can choose his health establishment and health
professional;
It affirms the right: to ph?gica1, 'social and vocational
';ehabi1itation of ;n injured worker;; ,
It establishes the right. (yithin certain constraints) to
return to work; | |
It protects the workers from‘being penalized wheﬁ they return
to work; and
A board of appeal is set up where every decision by the CSST

. .0
may be contested.

4.
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3.4.2 Special provisions r;gardigg the construction {nduétry
. | | -

As was the case with Bi11 17, Bill 42 also made provisions for some of
the particularities of the construction jndustry. The most important
one has to do with'fhe mobility and temporary nature of construction
work, and its special placement scheme, when dea]iné with the right to
lreturn to work of a construction worker (Division ?} of Chapter VII).
‘Article 248 makes for the return to "be subject to the ru]es,respecting
hiring and placement prescribed by a regulation respecting the
p]acemgnt of employee made under the Act respecting labour relations in
the construction industry (chapter R-20)". Article 249 allows the 0CQ
to issue the "A" classification cér£ificate when the hours have not
been accumulated due to a work inju}y. Incidently, this article will
more than 1likely be invalidated with the elimination of the "A"
csrtificéte in effect since January 1987. The'job-site coﬁ;ittee is
the body ;mpowered to set thelmodalities of application of the right to .
return to work (article 250).

first-aid and emérgency services on a job are dealt with at length in
this Act. Articles 190 and 191 impose medical aid - by the érinéﬁpal
contractor, article 454 allows for the CSST to adopt regulations on the
subject'and article 459 sgts the penalties the principal contractor is

subject to when” not providing the first-aid.and emergency Services

required. ' ) A
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* Bill 42 also makes it mandatory for construction workers to inform the
employer and the 0CQ of a disability and of his return to work
(Articles 274 and 277). . _ “

3.5 THE C%ST
N -

The "Commission de la 'santé-et de 1a sécurité du travail" (CSST) was
created in 1979‘by article 137 of Bill 17. Its corporate guidelines,
functions and administration are detailed in chapter IX of tgé Act:
"The functions of the Commission are to prepare, \proposé and implement
policies relating to worker health and safety, to ensure a safgr work
environment" (Article 166). Its different mandates are governed by the

v

six laws which it administers:’ \

fhe Act Respecting Occupatio%al Hea1thland Safety

(R.S.Q., c.S-2.1);

The Act Respecting Industrial Accidents and Occupational
' Diseases (R,S.Q., A-3.001); . : ¢

The Workmen's Compensafﬁon Act (R.S.Q., c.A3)

The Act Respecting Indemnities for Victims = of Asbestosis and

Silicosis in the Mines and Quarries (R.S.Q., c.I-7);

The Crime Victims Compensation Act (R.S:Q., c.I-6) and the
iaAct to Promoée Good Citizenship (R.S.Q./ c.C-20); and

The Government Employees Compensation Akt (R.S.Q., ¢c.G-8).
-~ / i
z j _ ‘
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Its board is a paﬁity group composed of fifteen members named by the

Chairman and general-manager of the Commission;

government:

"t

!

. . .7 members from.the most represénﬁatjve union associations;

and

7 members from the most representative employers'

associations. - e
]

-~

X

An outline of the organizational chart of the Commisiion 15\3shéﬂn in

yFigur9;3.ll ' -

&=
. .

BOARD OF !

DIRECTORS

. CHAIRMAN AND

DIREETOR °

GENERAL
. VICE-CHAIRMAN|  [VICE-CHAIRMAN VICE-CHAIRMAN REGIONAL
| PREVENTION- |  |COMPENSATION ADMIN] - OFFICES (15)

INSPECTION STRATION

~
D

FIG. 3.1 - Organizational Structure of the CSST
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Sy . _Administration.

- in inspection [75].

|
|

¥

The vice-chairmen are also aﬁpointed by the Government.

Geographically, the Commidbiop has its offices as follows:
™ ' \
\ - Y
Head Office - Québec City;
Administrative centré - Montréa]{'

Reaseach Institute - %ontréa]; and

Regionaﬂ Offi;es spfead out in the 15 main cities of the

4
1

province. \

\

Each regional office has the following services in opération:

|
\

Prevention-inspection;

Compensatioh; and

They are responsible for app]yﬂng the Commission's programs and
providing services to a11\those reﬁuiring them. They act as decision-
making ceptres with the different% central branches acting more as
advisory groups to the regions.

e ——

\ . ,
At thg end of 1986, the CSST employﬁd 2 459 employees of which 362 were
. 1 ‘
‘ \.
\

It might be interesting to note at tﬁis point that contrary to Ontario
| -

A
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where three (3) agéncies, are involved in occupationalthealth aﬁd

safety: - ° o .

1. Prevention: Construction’Safety Association of Ontario;
2. Enforcement: Construction Health and Safety Branch - Ontario
Ministry of Labour; and

Y ‘ R
3. Insurance: Workers' Compensation Board of Ontario;

the CSST in Québec is the wunique agency c®vering all of these
responsibilities. '
& T .

~ 3.6 THE FUTURE e 7

Bill 17 has now been in application for seven years and Bill 42 for
about 24 months. Both have been the subject of numerous criticisms
particularly from the employers"associations. In a survey by éhe
“Scowen Committee" [84] conducted in 1986, occupatibna1'hea1th\and
safety received 44% of the impact mentions of the firm; surveyéaﬁas
compared to 11% for the labour cbdg and: 10% for the f;ench language
charter [33]. In the survey made as part of this thesis (séc.’3.5),
‘more ihan 72% of the respondents declared that the effect on their firm

‘of the imp]ementation and enforcement of the law has either been

)

- ) " 68
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annoying or clearly cognter-pro&uctﬁve. " Generally the main point§

against the CSST are related to:

»

Al B
A

The high costs of Bill 42 and indemnities ihat are sometimes
higher than the salaries peceiVed prior to the injury or r
i11ness; ’ |
The automatic presumption for acci@ent on the work site
(article 28 §f Bill 42);

The high administrative costs (specifically wQen cbmpared to
Ontario); , o

Costs that should nqt be assumed by the CSST ;ﬁfﬁ as building
inspection, re-assignment; of pregnant workers apd Re!iew
‘Board operating costs;

The 14-day7period paid by the employers, which seems to
encourage a delayed retur; to work; . s
Lack of information o; ‘the regime (spécifica]]y forwthe
workers); C
Partiality towards the emp]éyees;

Excessive bureaucracy; and ' '

A merit/demerit system which is non-effective. . 0

-

-
. t

™ >

There are other points buf those mentioned ‘above seems to summar%ze the
Québec industry, resp&nse on the subject in the last few years [30, 32, -

49, 50, 51, 86, 99]. . . ‘ ' .
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Numerous and constant criticisms, particalarly from the different
employers' associat%ons, regarding the <costs involved in the
administration of the Québec occupational safety and health regime have
been voiced [24, 25, 28, 30, 32, 49, 50]. Two factors should be looked
at to see if these criticisims are valid: the'pergentage of the WC
premiums going to cqmﬁensation, ‘and the admjnisfrative and overhead
costs. ‘

. The percentages of income going to compensation can be compared as

fo]]ow§:

United States: = 65% [11, 34]
Canada = 78% [14]
Québec Y = 106% [73, 74, 75]

l‘ ' - [
-
Y

The Québec regime thus appears more expensive than the ones in the U.S.
“and the other provinces of C;nada. This is confirmed by data from the
Canadian Centré for Occupational Health and Safety which indicates .that
the co;t of the regime, per worker, is 346 $’1n Québec as compared to

270 $ for Ontario and 280 $§ for Canada as a whole [32].

- . ¢ ——————— - =

e

Complimentary to the above figures, it can be shown that the costs of .

60 - .
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administering the different regimes are as follows:

u.s. = 35% of WC premiums
Canada: = 22% of WC premiums
= 10% of 1income ’

QuéQec:
\ A
It can therefore be concluded that the CSST overheaq costs are very low
but the compensation costs of the Québec regime are quite higher than
those in the U.S. or the whole of Canadg. These observati§ns indicate
that the high costs in Québec are not an effect of bad admin{stration
or mismanagement on the part of the CSST but rather that the

compensation measures, particularly in Bill 42, would have to be

in line with those of neighbouring regions. Even though
recommendations on this subject can be made by the CSST,tmajor

N . H *
amendments to the regime will require Tegislative a¢tions and that is

the provincial government's responsibility.

. pevised if Québec ¥s to bring its occupational health and safety costs.

The CSST definitely feels that changes have, to be made as _tt has formed .

a review committeé [9] to-"study différent aspects of the manda;es and
the operations of the CSST" so -that evenfua]lyz it will beihble "to
propose to the government measures to improve the regime it
administers".  The findings of the committee will help the CSST to
.participate in the deregulation debate that the Québec goVernment

initiated and of which the Scowen Report [84] is an important element.

~7
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The recommendatiod; of the Scowen Report, concerning derebu\ation of -
the occupational health and safety regime, are so far-régching'and
believed to be important enough that they are included in Appendix G.
In general, the recommendations call for a less rigid, ﬁore ¥e1ect1ve

and more cost-conscious regime so as to be competitive with other

neighbouring systems. )

Based on the Scowen Report [84] and on indications given by the present

- — e —.

‘qPresident and General-marnager of the ESST [51], the fo]léwing changes g
can be foreseen: - ’ “. L
3 . - \

A tighteniﬁg of the cost control of the Commission by a.more

rigorous {nterprétation of articles in the ACTs (17 arid 42); -

Improvement in the services offered by the CSST a13ng with a o

vasp communication and public relation campaign;

Changes in the merit/demerit system by re;ucing the 3-ygar'

effective périod; . ’
Likely amendments to article 28 of Bill 42 on.the i4-da&
period paid by theAemp1oyers; an&

. Reassignment to other government departments or agencies of

some of the programs not directiy related to the CSST's

B “ —primary objectives:— — I : g\

~ »

Somé of the changes will Se under CSST jurisdiction whilst othgrs will

requife leyislative action, 'whateveﬁ they are, the debates will be

long and arduous.
62
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CHAPTER IV - |

Y

SAFETY AND CONSTRUCTION MANAGEMENT IN QUEBEC

GENERAL

no doubt that-the Québec Occupational Health and Safety Act
pact on the way projects are p1anned and organized, so as to
its ‘requirements and paﬁticu]afly the new approéch on
e preVention. As the White Paper [80] of 1978 stated; "It is the

employer's responsibility to ensure that the place of work is set up

*and the work organiiéd with the health and safety of his workers in

-
-

mind".
1Y

‘

16 this chapter, the importance of a project safety programﬁe X
integrating p]anniﬁé andvcontrol is outlined and a comprehensivé mode]
ijs proposed, incorporating all related safety acts and regh]ations.
:Necessary’ site management organization identifying the principal

-

contractor, responsible for the implementation of a safety programme,

-

-

is presented.

. \- 0
R Industry response to the various aspects of the Act and its
implementation is established by means of a province-wide survey .

" conducted for thiSAburpose.




4.2

- PROJECT PLANNING AND CONTROL

The emphasis put on prevention by Bi11 17 ensures that safety is

integrated to the other usual considerations during the planning stages

and eventually to all other phases of a project. To enforce this

aspect of integration, the .Act specifically states that:

1) .

2) .

3)

e

The employer must "ensure 1ﬂqt theé organization of the work
and the working procedures and techniques do not adversely

affect the safety or health of the worker:;" (Article 51-3);

The employer must "use methods and techniques intended for
the identification, cqntrof and elimination of risks  to the

safety or health of the worker;" (Article 51-4);

TN
The obligation for a principal contractor to send a notice .of

opening and ciosing of a construction site "within the time
and on the terms and conditions provided by regulation"
(Article 197); and

“A prevention programme must be transmitted to the Commission

before work begins, ..." (Article 200).

Notwithstanding this regulatory aspeé&, Barrie and Paulson [4j have

\

—
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reiterated the importance of integrating safety and planning when they
state that "thorough and .conscientious preplanning ' is essential to

economy, efficiency and high Broductivity in almost all construction

operations; safety and health considerations should be an integral part

of this process."

—

Traditional]yf' the goals of project management (PM) have been to
establish a balapce between schedule, :osts and quality as illustrated
in Figure 4.1 " I’ |

o . schedule

Costs Quality =

FIG. 4.1 ~ Traditional PM Goals
” ) ‘ ”
In view of the new requirements of the Act for prevention and the
steadily rising cost” of worker's compensation premiums, contractors
must now include safety as an integral part of project planning and as

such the traditional triangle should be changed to a square as shown in
v e

Figure 4.2.

»

Schedule ‘ Quality

Safety Cost

we Fin,4,2 - Safety as an Integral Part of Project Control

AY
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Be it by professionalism or .compliance with the law, safety and health

N * ¢ N }

cgﬁsiheration mist start at the design and planning stagé. Based on

b

' {
the wusual planning conéiderations, - it ‘could be stated that the

following aspects need to be considered (amongst others):

“Construction methods;
. » Sequence of operations;
Lay out of the site;
Cost esﬁimate of safety\qguipm@nt(and\inétaTlations;
Incentive'clausesvin contracts; ' )
Responsihility for proéramme preparation; and
Training“and pre*qualifjcation of fieid"personnelif

.

-etc. I 4

N

It has "already been‘ proven [56, 57] that -top management‘ has a’
'susgtantial effect on accident record of co;structionnfirms.' In as
much as it is well known that major cost savings on a projeét are
réalized at the start during the conceptual design, decisions on safety
policy taken during the planning gkage will have a Tlasting and
continuous effect on job safety. From a“bomprehensiv; literature

!

review, careful and detailed study of Bill 17, - Bi1l 42 - and

regulations, and including the project considered in Chapter 6, |

jmportant decisions related to project safety policy include the

identification and selection of the:
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» \ . Princibal contractor (to be decided .by project delivery

\

method);

&, Type of construction contracts and. the - safety clauses to be

included; . ‘ : v

-

‘ Field personnel (mgnagerg and superintendentéh;

‘Contractors with proven above average track' record on safety;

”3" ’ ‘
anid , . )
< . ) ]
. S Main elements of the safety program. .
[+ ‘5“ N .
) . ‘ A
i . 4.3 . CONSTRUCTION 'SITE MANAGEMENT AND ORGANIZATION
i \ >
' The visible effeété of Bil1 17 on the construction industry - appear on
\ . construction sites. Specific safety “measures"are coyered by theé
f - "Safety Code for the Construct1on Industry" [851 The'Code has been in
.8
app]icat1on since 1974- and was further updated to comp)y with Bill 17 '
‘- . . It covers areas such as powers of 1nspectors, obligations of the head

-of estab11shments organ1zat1on of safety 1nc1ud1ng the operation of
’ the s1tg\safety cOmm1ttees the safety officer, and a large nuymber bf

detaed safety measurens protecting the wprker the equ1pment the

S

' materi\ﬂs and the wOrk itse]f The Code is still the “bible" of safety

on construction sites. . ’ . . ‘
N ructi co R I
L4 1 Q) e¥
» *
T ' \ . T .
[ - ’

There is a]so a number’ of regulat1ons that has been "adopted 1n

. compliance with Bill 17 and,’ in most 1nstances, to amp11fy art1qﬂes of
. A N . \
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N . :
the Code. At least 12 are directly related to the construction

L

industry and can be identified in Appendix C where a partial listing of

health and safety regulations is providedl -

One obligation derived from Bill 17 is that related to safety courses:

“(1)management and control staff working main- )
ly and usually on a construction site and
K workers working .on a construction site o
after 1 July 1983 (must) have taken a o
safety course and hold a certificate issu-
‘ed by the Commission or by an organ1zation
» it recognizes" [85]. . L

?
B

For management and control personﬁel this obligation is in effect simce
NoJember 1st, 1985 (Order in Counci{ 1948<84, dated 30th August, 1984):
These safety courses are given by universities or centres for

professi&na] training of the Department of Labour. Failure te obtain

this certi?icate by field personne¥ can bring, the issuance of a notice

] of infraction (warning) by the CSST and, eyentually, possié]e eviction

from-the site for noh-cohp]iance.
1
) .

One regulation that proved to-be expénéive}and; to.a certain point,
abusive is the First Aid Minimum Standard Regulation. (1922-28, 22nd
August, 1984). Amongst other th1ngs it makes compulsory for any job

site with ‘over 100 workers to have a complete first aid stat1on

including a full time nurse. This i® mandatory even in urbar centers,

Hdwever, a recommendation for .amendment has been approved by the CSST

in 1985 and published for mod1f1cat1ons in the Officii) _Gazette on
March 19th, 1986. The, amendment eases the obligation when the job site

. . -
N A : ’

.
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is within an urban area. The effective date of the amendment 1is not

known yet. ,

The one article of the Act that 1leads all discussions when
' (2
v representativies of the Commission meet with' members of the industry,

\ * particularly owners, consultants, architects, and construction managers -

is article 196, which states:

. "A principal contractor is bound to the same
> Coe .+ extent as an-employer to observe the obliga-
tions imposed on employers by this act and
the regulations, particularly that of taking
‘ the necessary steps to protect the health:
- andgensure the safety . and physical well- . \
being of construction workers". ‘

)
‘ Chapter I of the Act defines the principal contractor as ‘“the owner or R "
v . . any other ,pgrson who, on a\ construction site, is rgspoasible for the \ 5
carﬁyiqg 6ut of all the work". However, the CSST is introducing a very . '\
g * restrictive interpretation of the delegation that caﬁ be made bx an \

owner [76].

,wln a recent publication by-the Québec Construétion Federétion [54] it
is established that the general Qontractor is not always the principal
coﬁtﬁactor. According to the Fedération, tﬁe CSS; looks at four (4)

« questions 1n'1dgntifying the principal contractor: )

!

"1.' MWhat type, of construction site; 5

S

2. .Mho contro the job site and the émp]oyees~workib§_on the

. ' \ »

job; N ' . % oL .

AY
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3.

4.

H ~

Who is responsible for' the whole of the works; and

Who has the ultimate authority level on the site."

A more complete and far reaching judgment on the principal contractor

has been given by the Prbfessional'lnjury Board of Appeai on September

17th, 1986 in the case involving the City of Québec vs a general

contractor from Québec city, Savard & Dion Inc. The Board puts forwa}d

eight principles to determine who is the principal contractor on a job

site: (Translation is the author's own)

lll‘

The principal contractor must be identified before work

\ (3
begins;

~The identification of the prﬁncipa] contractor is made from

the contractual dqcuments, should the occasion arise, the

‘subject docuﬁ%nts to be studied in the 1light of their

application during construction work;

The qualification given tﬁe inter?ening parties by tp;
contractual doduments ‘is not determinative in identifying fhg
prinéipa] contractor for the purpose of the Act:

The principal contractor is either the owner or the person
who, on .the “Job \site, has the responsibility for, th;

>
execution of the whole of the work; b

One must try to determine first if, on the job site, there’

exists a person responsible for the execution of the whole of

or the executidn of the jdb;
)

)

responsibility
' |

{

the work. TheL person may be the owner if he assumes the
| /
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6. The responsibility for the execdtion of the work is
determined to be the taking over in a reg] and concrete
manner, of the whole of the work, on the site itself where
the job is done;

7. The responsibility for the acééptance, the control or the

surveillance of the work to be executed is a separate and’

distinct responsibility from that of the execution of the
whole of‘the work ; and " -

8. In the event no person being considered tn charge for the
execution of the whole of thé work can be identified, the

owner will then be deemed to be the principal contractor".

As car’ be seen, principles 3 and 7 are jnew but they appear to confirm a
position the CSST has been taking forl a while. These principles will
" probably become the guidelines by which the CSST will render decisions

of the principal contractors.

-
\

In a construction manageﬁent contract where the usual practice is to
have contracts signed between the owner and a number of contractors,
but with the construction manager (CM) having all the power to
harmonize the activities of the various participants on the sitg, the
CSST does not recognize the CM as the principai contractor.. A recent

decision by the Trois-Riviéres Regional Office of the CSST in tﬁe
OXYCHEM CANADA INC. project in Bécancour séems};o cpnfirﬁ’the trend.

)

(Report No 100945, dated May 23rd, 1986).

4 o NN '
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AE the owner does not normally take an active part in the site
management, this leads to an ambiguous situation where, in fact, tﬁe CM
acts as the priﬁcipa] contractor but the owner, even thougﬁ he may not
have full-time representatives on the site 1is still the principal
coﬁtractot or "Maitre d'oeuvre". Only in'turnkey-type contracts will

the CSST accepts without discussion that the general contractor is the

principal contractor, but there must not be more than one turnkey

contract on the same site.

[

These rulings en the prin;ipal’contractor definition will, if they go

unchallenged, lead “to changes in CM contracts to bring them in line

with article 196 of the Act. The traditional way of using consultants

as construction,_managers must be revised in terms of the added

responsibilities they might have to absorb.

~— i
In the Québec context, the seven ways of managing safety on a -site as
put forward by Gans [35] and mentionned brevious]y in Chapter 2, could
ot be u§ed as such. However they could help an owner weigh the prds

and con§ of d{fferent delivery methods.

L S
!

Corollary to' the principal ‘ contractor concept 1is the nbtion of

construction site. The Act defines the construction site as:

"A place where foundations, erection, mainten-
ance, renovation, repair, alteration or demo-
Tition work is carried out in respect of a
building or of civil engineering works, on and

5
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.at the site itself, including the preparatory
work determined by regulation and the lodging,
eating or recreational facilities put at the
disposal of the construction workers by the
employer". : )

o f
.

From that definffion, the two criteria used by the CSST fo determine
whether or not what has to be built is one 'or more Jjob sites can be
derived. This applies especially in larqe jobs such as in the caée of
t(ansmissions lines, impouqding reservoirs with many dams and dikes,
subway lines, etc. On the;e sites extended over a large territory, it
. must be degided if there will be one principal contractor for all the
construction areas or one principal contraq;or for each area. As there
l'norma11y is one owner and many prime contractors, the queltion is
undoubtedly complex. Often the owner does not want to take on the
o responsibilities of a princiﬁa] contractor (for . example: Hydro-Québec
. or the Québec Depariment‘“ﬁ?~Transportation) and phrases his contract

accordingly.

_ The CSST criteria for selection are: —
e < - :
1] ; (/_j“ , . ’
.7 1, The work ("oeuvre") and its final destination; and
‘ . ' , 7
' 2. The duration and phases of construction,
A ’ \

o

Tﬁ;réfore “to determine .a construction site necessitates the definition

of the whole projected final® work; realized over a pre-~determined -
period of fime". [76] l ¢




As can be seen, planning a job site can no longer be done in an
isolated manner as it was made a few year béck. The organization, the
lay-out, the manning and the o;eration must now consider the added
“"constraint" of prevention. That'constraint‘and its components must be
included as standard, normal planning elements.

4.4 PLANNING FOR SAFETY

|

4.4.1 Need for an Integrated Plan

It became apparent during the course of .the present rese;rch work,
particularly for the material presgated in ‘the previous section, that
safety planning gor a project becomes, an arduous task. The necessary
ipformations are spred throughout wvarious legislative texts,
regulations and other publications. To. overcome this difficulty ana
facilitate the work of those resp;nsib]e for project planning in
ensuing that safety rea]]& be;omes an‘integral.bart of the main project
‘*object}ves, a codLrehénsive planning model has been developed
incorporating present safety regulations and construction practices.

]

94.4.2 Project Planning Guide for Safety

-~

h 3

The developed model is included in Appenﬁix B. It has been derived . .



-
t

from the principal contractgr‘s point of view. It is to be used during
the planning phase of ‘a project put it coQérs all prdject phasqs.' This
model incorporates the: main requirements spe]ledb in all related
regulatory texts including:
- The Act [70]; — ‘ | |
- The Safety Code for the Construction Industry [85]4 _
-  Current regulations} and |
- Tbe exﬁeriepce gained on a number .of prajects and numerous
consultation with the CSST.
The model compr1§és one (1) ma§ter network supported by threg (3)
subnetworks. The master chart. shows the overall plan from project
inception to commissionning, encompassiﬁg.formal notification to the

v

CSST of the impending project:

The subnetworks are structured in such a way -as to be compatible with

- the main phases 6f the project development cycle: conceptual planning,

design and procurement, and construction. The first one establishes
the éafety policy and reéponsibi1ities and sets the foundations for the

detailed safgty plan indicated in subnetwork 11.

' ]
In the latter network, four (4) main mesures are to be studied on
/ ' ! '

details: IE v

/.
- Prevenfion program preparation;
) / ‘ .

' 75 .



Site safety measures desiﬁn;

Std&y of engineering and work methods with the objective of
safety; and

Write-up of contracts éafety clauses.

-

A1l the elements beifig in place for safe construction by the completion
of subnetwork II, the principal contractor must then

e to:

and distributed.

This is outlined in the third

subnetwork.
4.5 A SURVEY ON THE INDUSTRY'S PERCEPTIONS TO BILL 17
4.5.1

Survey Method and Respondents' Profi1€l

Al

e

To find out if'the employers' perception of the Act six years after its

Edoptipn is inephase with the original intents of the Act, a_sﬁrvey has

been carried out in the form of a _questionnaire sent to selected
contractors operating in Québec.

The questionnaire 1is based partly on .one that had been previously

prepared in the U.S. in 1981‘t48] with due modifications to suit the
,

L4
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Québec situation. The questionnaire used in the present study i§ shown
in Appendix A. It chnsists of four parts:

-~

1. €£valuation of the present law;

2 Implementation and enforcement of the féﬁ%
3. The cost,of compliance with the 13w; and ~
4

Profile of the respondents.(company data).

The questionnaire was sent to 91.contraptors. 25 answers were received
coverjng an annual cbnétruct}on volume of 902,5 million dollars. Of
the 25 replies, 16 had sufficient cost data to give significant results
for a cost study. These ;g contractors represe;ted an annual
construction volume of 500,5 M$3 roughly 5% of Québec's total
conséruction volume in 1985. Figure 4.3 shows a histogréﬁ of the 25

dm ’ .
contractors' annual volume of business. - .

~ . . ’ .

- 3

No. of Contractors

OrHrrNWPULLOOID
>

0 10 20 30 40 50 60 70 135 .
ANNUAL CONSTRUCTION (millions $)

FIG. 4.3 Histogram of SurVeyed Contractors' Annual Construction
Volume )
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The 25 firms represent 0,2% of the 13 743 construction firms pract1c$ﬂ§ .
ih Québec and having preseﬁted at least one monthly report to 0CQ in

1085 [36].

A 'survey by the newspaper "Québec Construction" pub1;shed in Séptember
1986 [36], revealed that Québec's top 200 construction firms have an
annual cdnstruction volume iﬁ Québec starting at 2,3 M$ for the 200th
firm and up to 174 6M$ for th{\]argest firm. The histogram for these
top 200 firms is illustrated in Figure 4.4. Thus it can be fairly
assumed that the firms which participated in the present questionnaire
are part of the top 200 Fonstruction firms in Québec. They were chosen
without knowing their annual business revenues and largely because the
author dealt with them at one time or anothe} or because they were
known firms throughout tﬁe industry. They were expected.to be in the
1argest'firms and it was assumed that because of their size and the
varfety of project they handled, their awareness of safety, its costs

and related issues, would be higher than in smallier firms.

The main c]aésification of work performed by these firms is shown in

" Table 4.1. It is to bé noted that there are more numbers in the table
4

(47) than the number of, questionnaires received (25) as most of the‘

firms are involved in more than one field of activity.

- -
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FIG. 4.4 - HISTOGRAM OF QUEBEC TOP 200 CONTRACTORS'
ANNUAL "VOLUME OF BUSINESS IN QUEBEC

If can, be seen that the respondant are act{ve ma1n1}'in the§bu11d1ng,
Eivi] engineering, and industrial sectors. Even-though one mﬁght say _

thatIEhe'survéy results wi]l be biased towards these sectors and that
the resi&ential sector cou]d‘ have ‘more (or less} t%an its share of
accidents, a CSST study (8] has concluded that the residential sector

/
with 19% of the assessab1e salaries had 20% of the total accidents
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The dndustria1; commercial and ‘civil works sector had 80% of the ) )
+ accidents for 81% of the total assessable salaries. Thus the. survey LI
sample will truly be representative of the total popu1a§jon. 7 " f
< T@BLE/4.1 - MAIN CLASSIFICATION OF WORK OF RESPONDANTS . .
Classification e Number  Percentage
' . Buildings (residentia]‘and‘Co erciali 13 - . 28
. . Heavy civil works 12 . 25
* Highways 4 9 7
Industrial 18 " 33 :
°47 100% s 7
. o :‘"’4, . “‘; ;
4.5.2 Respondents' Perceptions of the Law i cl ;\ .
The Act ‘and  its content has been dealt with in Chapter 3 and 1ts‘
effects on project management and site organizat1on have been studied: ;
in Sect1ons 4.2 and 4 3. Thus having established what should be done,
the perceptions of ‘the Surveyed contractors on these issues will now be “
_analysed. ' i ‘ ' o - "
- &
)
4 . t
¥ =
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Tables 4.2 "and 4.3 show the firms' management perdeptiohs to the Act,’

i.e. their evaluation of Bill 17, the way - it was implemented and its

enforcement by the CSST. ~ [

Y
\\
.

By fooking at the- answers to questions 1.; and 1.d, there is no.doubt
that a clear majority does not consider the te*t of the Acts to be
clear, and the;efore must bg modified. This is valid regardless qf the ~
sjze of the firm. As for the comments recei:ed, the onés that stand
out are fhg need to clarify theobligations of the workers and the
highly favorable prejudice‘given,go the emb]oyees, especially that in
Bill 42: too much "latitude" whiéh opens\the door to abuses, the law is
too generous; contractors should not have to pay fqz’socia1 measures
such as re-assignfent of pregnant workers and the benefits to victims

f criminal actions. ‘ ‘o . -
ﬁ\w o g
- e ! -

' '
i
!
J

From the above comments, it is not surprising to see the responses to
f .

question 1.b asking to whom,tﬂe law benefits. The contractors do not
' ~

feel they benefit from the- law and 93% declare that it favors the

8

workers. Comments to that question cross-ckecked with those given for
questioné l.a and 1.d and discussed above. In the “others" part of the
questionnaire, comments mentioned that th; government and public
service emp1oyées benefit from the Act and regwations ;s.more jobs are

created!
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TABLé 4.2 - EVALUATION OF THE ACT (BILL 17)
(geégonses as percentages)

~ . \

YES . N0 ™ UNSURE

1.a) Do &oq feel that the text of
the law as applied to the

construction industy is ‘ " )
clear and simple 7 15 74 11
b)' Do you feel that the regulations ‘ . !

benefit: , ﬂ ’ ’ ,

"~ 1) The general public.? 25 ‘ 50 25
2) The contractor ? ) '/// 9 73 18
3) The cohstruction worker ? 93 7 .-
4) Others.(p1ease'explain) ? 57 43 _—

~
— -

"_c) Do you feel that the reqiiirements

of -the A&t (Bill 17) apply to -
the type of work with which your A , :
company is involved ? ‘ 70 . 22 ) 8

d) Should Bill 17 be modified ?
-If the answered is yes, please
explain in the comment section

7" below how it may be improved 77 - - 23

e) Do you feel that Bil1 17 has

reduced the number and
s .« severity of construction

accidents on your projeets ? 20 72 8
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Questions l.c and 2.ct, when looked at in péfalle], show the same
perc5gxage bf.emp1oyers (70%; declaring ‘that .the rgqu1rements' of the
Act do épp]y to the type of work in which their company is 1nvo]Qed and
- that good construction practiézs' usually satisfy the requirements of
the ]aw. This wpuig seem to indicate that, in"general, the employers
feel that the law is applicable without too much difficulty to their

operations*and that their work methods are mostly safe. The apparent

contradiction with the answers to questions 1l.a and 1.d, where it was

largely felt that the Act should be modified, can be exp]ained;in\the
6omments on these questions. The modifications requested rq1afe mostly
to loose interpretations and abuses by some_workers'in taking advantage

of apparent- (but not i&ehtified) loopholes in the law.

g} w g

Again, these revealing and major comments could éxplain why most of the - )
. 4

* respondents feel that Bil1l 17 has not reduced the number and severity
\ f

h ’

of accidenfs: the workers are not assigned enough responsibility by the‘

Act and too much of the burden is borne by the employers.

The questions concerning the implementation and enforcement of the law
Sy the CSST both yield similar answers. On thé positive effect side,
20% are satisfied. . The resu]fs are, howevef, different from the
negative aspects, a; 40% found them annoying and a 're1ative1yt high 32
to 35% found them counter product%vé for a combined negative ;mpact

experienced by 72 to 75% of the respondents. One comment received was

,‘\



that‘too much poﬁ%? is giJen to the inspectors who oftep use them-in a
discrfminatory and abusive-hannner. (It is.not the intent 'with this

one'comment to §enera1ize a situation but it could be symptomatic).

The results certainly indicate that the large majority of contractors
do resent the “intrusion of the CSST in their operations. Even,though.
they have ‘1earned to cope with fhe Act as depicted from the answers to
I‘questions 1.c.and 1.d, they have not yet accepted it as an integral
part of their way of doing construction work. This negative peﬁbeption
"aoﬁld correldte highly with the answers to question 2.c and.sh9u1d have

—

an impact on Qﬁgugost 9f comp]ying with thecAct.

54% of the respondents declare that they did change the manner in which
their projects had to be organized and staffed (question 2.d)f‘ This
percentagé\ jg 'not substantia]]y‘ higher than thosE who declare not
havihg‘changed, (46%). Here égain{ the -size of the firms d;es not show
any positive correlation with either the positive'or'the negative
answers, Thé answers are not surprising as the Safety . Code in us;
prior to _Bi11 17, for instaﬂcé the 1978 version consulted, already
contained most of the measures included in ?he'post-8i1] 17 wversion of
the }Code. For example, on the specific matter of the‘preventiqn
officer, ﬁhe‘i978 Code already made mandgtory théir presence on & job

N
site with‘ similar number of workers present. Therefore the prevention

N\

officer required on a job site is not a new obligation for construction

~ Y
firms. o T
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- " TABLE 4.3 - IMPLEMENTATION AND ENFORCEMENT OF BILL 17

(Responses, as percentages)

~

VERY _ SATISFAC-

i &

" COUNTER | NO

SMOOTH  TORY  ANNOYING " PRODUCTIVE COMMENT

-

2.a) What is the
effect on your
-firm since the

implementation —
of Bill 17 in .
1982 ? CeL - 20

—

b) How do you see
the enforcement
of the law by
the CSST ?.If
you see it as
“counter produc-
tive"™ please
“specify in what
way or where

. in the comment
section below - 20

40 .32 B -

YES "NO . UNSURE

c) Do good general construction -
practices usually satisfy
the requirements of the law ? -

d) Did Bitl 17 change the manner
in which the projects had to.
be organized and staffed ?

e) Do you have a specific group to

Took” after prevention matters
and compliance with Bill 17 ?

L N

69 ¢ 23 .Y 8
50 a6 -

58 42 -
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When askea if they héd a specific group to look after prevention
matters and for éomp1iaﬁce with Bill 17, 58% answered yes and 42% had a
negative answer. In this case,\the size of the firms showed a definite
pattern as all those with an annual volume of business below 10 M$
responded negatively to the presence of a safety group in their.
organization. Thé Targer firms are more likely to have more than 150
workers on any one site. Buf again not all large firms would have a

&

permanent safety staff as only 33% of the so-called “larger" firms

'\ ' (more than 10M$ in annual construction work) give a positive answer.

A “

>

. \
This survey seems to “indicate overall that even though the employers
are well aware of the-presence of therAct and of the\CSST'and can cope
with them, their acceptance certaThly does p@t show great enthusiasm

and a Jlarge positive perception. "They rather feel ' that more

exasperating obligations ha;e been added with no matching affirmative

' - N

results.

The results of this survey are very such in line with those observed in
an unpublished study carried out internally in 1986 in one of the CSST

regional offices. Some of the irritants for the employers were:

Presumption .for the workers favoring abuses;
Too many regulations;
High costs 6f financing;

. Intermeddling in the.firms' management; : ¥

e
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. ' /Thé CSST survey also listed some irritants oq’the workers’ side, such
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. The 14-day regime ctan deprive a ﬂorker“of*a11 ¥ncome; * S
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. - ~ ‘the construction sector);y !
3 b .. .
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_‘ CHAPTER V. I
_ COSTS RELATED TO CONSTRUCTION SAFETY - - . =

.4(‘

5.1 . GENERAL S
There~1s no doubt that safety aﬁd accidents have related costs: Easy |
to recognize are the WC premiums paid by <contractors, the costs of a
prevention officer and a first aid station: But- these eleménts
represent only a portion of the total of the costs associated with,

safety: and accidents. The indirect costs must be added as they

- -

represent ‘the largest portion’ of the total cost. And these must be

3

known if ﬁ well-informed decision is to be taken.

This . chapter will Took at the costs associated with safety and the
4
financial burden put on firms by accidents. In order to illustrate the
differents types of costs ‘used in’ this thesis and to show the
[ h 0 l ) ) ’ [ !
relationship between them, a costs matrix has been prepafga\\and is-
shown in Figure 5.1. It indicates the prevention and accidents costs
] .

borne by the employers, the CSST and the total value of work safety and

accidents in Québec.

—By comparing’ safety and accidents costs, contractors should seé what
course of action is best for them. . As Rinefort [88]‘sugggsted “most
emplgyers will consciously or unconsciously pursue ; course of action
in regard fo occupational 1injuries and 1illnesses which "will best

3,

benefit them".



i PREVENTION ACCIDENTS TOTAL
, : : . TOTAL CSST
CsST INSURED DIRECT COSTS
_ PROGRAMS 0R ~OR FOR
COSTS PREVENTION/INSPECTION |COMPENSAT ION CONSTRUCTION
_ , COSTS . © COSTS . (FROM ASSESSMENTS)| .
NON-INSURED INDIRECT TOTAL
P OR (MULTIPLIER OF | EMPLOYERS' COSTS
EMPLOYERS' COMPLIANGE COSTS DIRECT COSTS) ~ FOR
CoST (COST MODEL) \SAFETY AND
o ACC IDENTS
o A . : COSTS OF
TOTALS  » COSTS OF TOTAL COSTS SAFETY . AND
. PREVENTION OF ACCIDENTS ACCIDENTS IN
. : QUEBEC -

FIG. 5.1 - SAFETY AND ACCIDENTS COSTS MATRIX / ,,

—~

=Y

5.2 ° THE _COSTS OF PREVENTION

Since Bi1l1l 17 had, a,t‘its inception, the objective of ‘eliminating at

tﬁe source the "dangers to the - health, safety and physical well-being !

" of workers",. it is fair to

assume that for this objective to be met,

. additional resources-would have to- be provided for prevention and

inspection. "In that context, when more resources are contemplated, it

means that higher costs are involved.

—

e

From the results of the survey, the costs of prevention borne by the

employers are compiled and'a mathemati

89

cal relationship relating these
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costs to the project-costs is derived. By adding the costs incurred, by-

the CSST for prevention/inspection, the total amount invested by the

-t

‘ 1ndus€ry in prevention will Be calculated.

Thus two types of prevention costs are inveétigated:

- . — \

The non-insured "costs i.e. the costs borne Mirectly by
the employer or ﬁrintipa1 contractor; and !
The "insured" costs i.e. the costs incurred by the CSST ,

in prevention/inspection. ' —

(TR

5.2.1 The Non-Insured Cost of Prevgntﬁon ™

5.2.1.1 General .

[

! :

As mentioned above, the non-insured costs would be those borne directly
by the employer to meet the requirements of the Act as set in the
régu]ations, the directives of the Commission and, td a large extent,

the "Safety Code for the Construction Industry“'[85].

G
\

‘Thjs subsection on non-insured prevention costs ‘is divided into four
parts. In the first, a comBFehensive definitioﬁ; including all its
composite elements, is given. The second is a summary of studies done
‘15 Québet— and the U.S. on the subject. In‘ the third part, a

r&lationship between project costs and non-insured prevention costs is

| 90 "J\mﬁ\\\w \
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developed by analyzing the results, of the province-wide survey

conducted for this'purpgse and referred to earlier !n Chapter 4. The

final part applies the findings in estimating the total non-insured
. , .
costs for construction in Québec. - a -

&

5.2.1.2 Defjnition

. e
[
3

The non-insured prevention -costs include two m§§C components [19]:

Those related to personnel and

The capital costs and other expenses. : :
¢ . .

The costs related to personnel include the salaries and the production

losses of employees mqgs“ijaiIable for duties such as:

-~

—

Site committee meetings every two weeks (article 2.5.2 of the -
Code [85]); ‘

Participation in the joint sector-based association; and
Introductory safety meetings, tool-box meetings, etc.

and the potential costs of:

’

Health examiﬁation during work (article 10(2), 51(12),
113(6), and 223(13) of the Act);

.Right of refusal (article 12 to 31 of the Act); and
1‘ ' e
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. [
.

Safety representative (when articles 209 to 215 of the A¢t
L P4 ~

will be-enferced).

'
L Y
&

N The capital costs or other expenses could be thbse necessary to work

- T safaTy and in compliance with ‘the different regulations These costs >
‘- are very substantial and could include the - f .
. ‘ - , .
- ' ‘ . R ¥ ,
‘ ) 'Prepara?ion and adminizz;afioﬁ qf a preVention program;
' Capital costs of safetypéhd sanjtary.fachitieéf'
) - Insﬁection of equipment and machinery; ‘ C e
. éafety officeé;' ’ ‘ L - .
. First aid station building,mequipment and staff; e
Individual protection equipment; and “
. - Safety docuﬁentatién etc. R ‘ \ ' . —
5 _ ‘F ‘e

5.2.1.3 Related Research Cooa o >

.A CSS] -working document, dated December 1980 [21], made an attemptigl

- - compiling the potential costs associated with ﬁon-insured costs. Table

. . 5.1 summarizes the results obtained and some of the hypotheses used to |
_ calculate the costs that would be incurred by the employer, for thg -
\ puilding and public works sector. : % T ‘
g Lo o S e
N .
m ~ .
2 . . “

e v




. - K TABLE 5. 1 - HON-INSURED CoSTS AS ESTIHATED ‘BY A CSST HORKING

-

A DOCUMENT IN 1980 [21] ,
, J ‘ .COST ITEM  ° > AVERAGE COST($) *  COST ‘PER
) a - ' - WORKER ($)
1. Site Committee . 7187 . - A
. 2 Joint-sector based assoc. 16.077 -
. 3. Safety representative - 8710
A
4 Empioyee formation and -
information / ® - 30
5. Healt Examination . I - S 14
6. 'Right of refusal " Note (1)
7. Temporary closing of a site . Note (2) . :f‘
8«\\ Expertise Negligeable
9. = Records : ' - 20
10. Programs for norms compliance Note (i% ‘
—_— o Y, .
11. Individu31 protective equipment 9§~
~ 12. Instrument and prevehtion . ,
i apparatus N 4 850 y I - e
?_4 " x L . | . - .
JZ. First Aid - Person (each) - 291
: ¢ - Kit (each) . 40
, g , e
Notes: 1. For all the industries of this group 3 150 hrs.
(Building and public works, chemtcal, - or '
forest, sawmills, mines/quarries, . - 29 900. %
‘ metal products):
2. For all the 1ndﬁ§t¥€;s in this group: .3 000 hrs.
| i or
' 28 500. $
, . S
3. Different studies give the following f?gures: i 9
¢ ' - 3% of annual investments
. - 5 - 10% of "operations costs
e ' = 930§ / worker for noise reduction“ ‘ ‘
4. The average cost is for job sites of 500 000$ and more.
#
‘5. The costs are g1ven 1n dollars of 1980. % >N
93 . —
- . .
. , - .




" To see ho;Lthe findings could work in praEtice, they have been used to -
calculate the costs for an asshmed typical construction- with the
following chagbcteristiﬁs: 2,5 million dollars job, scheduled to last
6 months with an average of 65 emﬁ]oyees, and a manpower content of 40%
of the " toéa] cost. Taﬁ]e 5.2 shows the total costs for the em;loyer's
charges related to the app1ica€%on of Bill 17, based on the 1981 study

' °an&t using, 1980 dollars. The total costs come to 131 652 $ and
represents 5,3% of the job cost. As will be seen later, the figure of
5,3% represents a realistic measure for a project of that size.

The cost . of complying with OSHA and the resulting safety programs has
7. been discussed'fﬁﬁa report by the Business Roundtable in the U.s. [11],
:as part\ of the Construction Industry Cost Effectivenégs Project. This
repor: indicates.that from a survey made in 1980 from a significant
sample of contractors, the cost of administering a health and safety
program is<estimatéd at about 2,5% of the direct Tabour costs. That V
percentage would include roughly what was defined precedently as th;
’; . non-insured:costs. By assuming a labour cost content of 30 to 40% on a
project (avérage 35%), the cost of safety iﬁ the U.S. construction

1ndus;ry could thu; be evaluated at somewhere between 0,75 and 1% of

the total project costs.

] . -
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TABLE 5.2 - BILL 17 RELATED COSTS FOR A TYPICAL SITE

-
A

NO. COST ITEMS N CALCULATIONS

. TOTAL ~~  cCOSTS
.. . . L e
1 I Site committeer ; J 7 59n.$
2. Joint sector based . B ;
association: 16 077 § -
. 3. Safety represenfafives: ' ‘6 329 $
\ S~ ' i . : : :

%. Formatioh: " 65°X 30 $ = ' © 1950 %

ot 5. Health examination: 65 X 14 § =, ’ 910 '$

' 6. Right of refusal: asshme 50 hrs: . ‘ 750 $

X - oL 50 X 15 $/hrs. . L4 .

* 7. Temporary closing: -~ assume 10 hrs: 9 750 §

- : 10 X 65 X 15 $/hrs. -
8. Expertise: . _ ' 0 $
9. Records: ' 65 f 20§ = S 1300 $
' 10; To co‘mply \to norms & . -
" - regulations (assume 3% . )

of job cost) 75 000 $

'\\ 11. Protective equipment: - 65 X 96%= Ca 6 240 §
12. Prevention equipment: . ' . “4 850 $

. ) y , ,
g " 13. First Aid: . 2 persons X 291% 5828
- 5 kits. X 40§ \ —2—00—%
o E TOTAL 131 632_
> ; or 5.3% of the total job
Notes: T ‘ 1980 dollars ) }
. 1
N f #.‘. ~ - - N *{

Py . 95
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5.2.1.4 Sﬁrvey Results Analysis . \
. {

- ™

- .
In prder to test both the assumptions th;:\ were paae “in 1986‘ for the
Québec situation and the valijdity of the.U;S. figures, the regpondents

were asked, as part of the survey described in section 4.4.:

; R

- e

" If Bill 17 has increased the cost of construction with which

N Ztheir,compiny is 1pvo]Ved in (Appendix A, question 3.c);

and . R

TEEN The appfbximate .cost of complying with 8%11 17 on work which

their company performed (Appendix A, question 3.d)

Table 5.3 jllustrates the responses to the fir;thuestion.

v

TABLE 5.3 - RESPONDENTS PERCEPTIONS OF THE EFFECTS OF BILL 17

ON COSTS (Responses as percéntages)

Has Bi11 17 increased the cost of constructian with which your company

v

_is involved?

. Ha§d1y at all: » '24 ‘
~Qyite a bit 20" \ \\
Substantial 1,\}: 48" )

Not evaluated: 8 -




It can be seen that 68% of tﬁe respondents dec1are that Bil] 17 has
-$ndeed increased the cost of construction including almost ha]f (48%)

b

who say it has 1ncreased them substant1a11y

Thus, for constractors Bill 17 did have a very noticeab]e effect on
theixacosts‘ It remains to be seen "whether or not these 1ncreased
costs had any effect on their safety records Industry statistics did
-‘show an 1mprovement of the safety’ jn the construction industry, at
seast from 1979 to 1983. >However, a risipg trend for 1984-1986 has

appeared. That aspect will be analyzed in section 5,3.

‘g,

~

* The question'concerning‘the costs of complying with the requirements of

Bi1l 17 1is most revealing and interesting. In question 3.d, of th

questionnaire, contractors were asked to ,1ist. by sector, the tota

,approximate R;oﬁect cost and the approximate'related'costs of complyihg
with Bill 17. The results are summarized in Table 5.4. The detei1ed
analysis of the co]gected cost'qata)constitutes the ouant{tetive part
'of-"the present:survey and on which the fiodings of the thesis in this

:

respect are based.

. Y
The raw data are .presented .in Appendix H. A's1mp1e examination

indicates that the arithmetic average percentage of the project cost

for.compliance (T) is 3,79% with a standard deviation of 4,70%.
However, the weighted average‘ZCQ), given by

T
1 . .

/ Qe
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“TABLE 5.4 - PROJECTS AND COMPLIANCE COSTS SUMMARY .

B NUMBER- ' APPROXIMATE  APPROXIMATE COSTS
‘. SECTOR - © OF ANSWERS TOTAL PROJECT  OF COMPLYING WITH
- RECEIVED CoSTS BILL 17
Building (Residential . R ¥
& Commercial) - 8, 38 100 000 $ 505 000 § .
< Heavy Civi) Works 9 109 040 QQO $ 3 218 000 §
Highway -~ . 3 16 000 000 $ © 525 000 §
© Industrial 13 325 500 000 § . 4 754 000§ -
Other (specify) o NIL ' NIL  °
_ Total . - 33 488 640 000 § 9 002 000 §

Note: Collected data were given either in do]]a;;\Br in simple

~

percentages. L ‘ ~
*
. %
n
2
o T T M R (5.1)
n .
st Py
> i=i .

i

In which, Py = Project costs in 106 $ for the jth prg}éct

Cy = Percentage of project costs gor compliance with Bil1l 17
s in percentage (%) for the it project
} - n = Total number of projects considered.

is 1,84%. The difference between C and CQ indicates that in small

projéct§3 the pefceﬁtage of cost for complying with- Bill 17 s
- relatively higher than for large projects. 3 S v



»

To investigate the type of potential.- relationship between C; and Pixa;d

its validity, a regression anéTysis has been performed, tests made and ,

associated statistical parameters calculated.

v

The pe% entage cqété (C) have been plotted against the project costs

(P) as shown in Figure 5.2.

v

N

1)

2)

" “the following pairs:'(Z,ZO),

assumptions:

-

. C . . -

‘A visual interpretation’ of the _scatter ﬁﬁot- permits the following

LY

. —

.Do an overall analysis instead of sectorial analysis.

This‘js based on the following reasons:
TN
a) Eré]iminary approximate cuﬁve fitting by sector
shbws that the four curves have close and similar
-"Shapes. ’
b) Using the whole data set in constructing an overall
curve rather than a vg\oub of [curves allows a more

‘

accurate representation of the/ relationship.

,,/

+

-FivehpointS'cou1d be excluded from the data group, since

"they are. extremely outside the ge erqi trend of the data

collected. They are shown in " F gure 5.2 and represent

and (45, 4,5).

99

8,5),. (8,5 7,5), (30,5)
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Eliminating _extremes is a va1§d statistical ana]}sis procedureﬂ
However, summary analysis were conducted.with é6,30 and 33 points to
ensure all 'pogsibi]ities were Ystudied. - They yielded results with
_correlation coefficients (r) ranging from -0,36  to -0,40 and standara
error; of estimates coefficients (Se) ’;anging frem 1,55 to 1,62.
i Accordingly the decision to proceed with the eliminatidn ~of- five (5)

extremal point is valid as the "r" are lower and the "Se" are higher

than those that .will be obtained in the following analysis.

Having eliminated the five points considerably outside the range of the
data co]]ected, the remaining: sample of 28 points (Tab1é 5.5 co{umn
(1) and (2)) will now be analyzed to find thezdrelationship that can
bestifit the data collected.

"

A regression ana]ysi§. was carried for each. of the following models

. - using the Statgraphics program [96]. ' -
1. Linear o (y = a\+ bx)
e Mu'ltip1'icative’(pow'er) (y = axb)
3. | Exbonentie] ) . Zy = e2tbx) .
. 4. Reciprocal - . (1/y = a + bx) e

The results are summarized in Table 5.6 and the associated curves are

t L]

shown in Figure 5.3.

, 101 L,
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The.last three models ‘are also treated as linear relationships after
suftab]e transformations. The linear functions are:

log a + blog x .

Mu]tiplfcative (power) : logy =
Exponential :Iny =a+bx T
Reciprocal - : y-1- = a + bx
TABLE.5.5 - DATA-GROUPS FOR REGRESSION ANALYSYS
(1) (2) (3) (4) : (5) (6)
PROCOST 0SCOST f,/ffPRDEQQTl 0SCOST1 PROCOST2  0SCOST2
0,04 10, 0 - 40,0 10,0 2,0
0,1 10,0 .0, 10,0 10,0 . 2,0 -
1,0 5, .1,0 5,0 « 15,0 0,1
2,0 10,0 2,0 10,0 15,0 - 0,1
2,0 0,1 2,0 4 0,1 15,0 0,4
3,0 0,1 3,0 0,1 18,0 0,1
3,0 0,7 3,0 1,7 20,0 . 0,1
4,0 10,0 4,0 10,0 25,0 0,5
4,0 10,0 4,0 13\0 40,0 1,8
4,0 10,0 4,0 10;0 157,0 0,4
5,0 3,0 5,0 3,0
* 5,0 0,4 5,0 . 0,4
5,0 0,2 5,0 0,2
5,0 . 0,5 5,0 0,5
“6,0 1,5 6,0 1,5
7,0 1,5, 7,0 1,5 %
7,0 0,2 7,0 0,2
740 1,5 7,0 1,5 A
10,0 2,0 A
10,0 2,0 -
15,0 0,1 ’ N )
15,0 0,1 -
15,0 0,4 B
18,0 0,1
20,0 0,1 . . N
25,0 0;5
40,0 1,8
157,0 0,4

Procost: (P) project cost in 106¢

Oscost : (C) % of project cost tq comply with Bill 17

R § 0 - 8 MM$ project region-

woon2: > 8 MM$ project region . .

L 102 - . -
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"TABLE 5.6 - SUMMARY RESULTS OF REGRESSION ANALYSIS

A . %,
STATISTICAL VALUES
X . . . L4
MODEL EQUATION < r . Se - F-RATIO
) | -~
\:
Simple Linear ° C = 3,439 - 0,0332P -0,25 3,84 1,73
Reciprocal C = (3,027 + O,OOSP)"1 -0,038 3,97 0,038
. A Y
Exponential c = (0,131 - 0,012P) -9, 201 1,69 1,09
Multiplicative C'= 7,26 p-0,534 -0,509 1,49 9,05
r = correlation coefficient
“~ - . ”‘-..
Se = Standard error of estimate
F-Raéio = Ratio of mean sum of ‘squares of "Model" over "Error"

(Result of Analysis of Variance).

The multiplicative model is vret,gined as it has the lowest standard
error of estimate (Se) and the, closest to *1 correlation coefficient’
(r) Bf a]f the four models. The regression parametérs of this model

are shown in Table 5.7 and the related curve in Figure 5.4. .
# ) . '

s



e

iABL§,5.7 - REGRESSION ANALYSIS PARAMETERS FOR THE MULTIPLICATIVE

\
\

- MODEL (C = a P ** b) .
g ) N
e -
STANDARD T

PARAMETER ESTIMATE < ERROR VALUE

Intercept (Log a) ' 0,8609 0,4097 2,101
~Slope . " (b) ~-0,538 0,1775 -3,009

"~ N
N .
k ]
T value: Estimate . S E R

Standard Error

J. .
The resulting equation is therefore
c =7,26p0,53 - . ..., (5.2) ', . »«'
or ’ | S ‘» ’ o | —
7. log € '=0,8609 - 0,53 JogR = - == ='==-%< -=(5.3)
. _ N *
which describes the relationship of cost spent for safety in compliance
“with Bill 17(C) as a % of project construction cost (P). - . \ M
l,\ I3

“

SR L
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Tﬁe d%stribﬁtion» fu;ction of the depeqqent variable "(C) 1s.assqpnd\§6
be log-ndgmal based on the f611owin§ tests:

a. Ko]mogorov-Smigndv [2,65]; and
2. . Probability £1ot [2].

Details of the tests are included in Appendix J.

. ance the disi(ibution i$ characterized as being lég-normal; this non-
. ‘ N Frae

, normality 1ead$ to the use of non-parametric tests to .determine~the

e \ : ‘ )

\
W validity of the. multiplicative (or power) mode] retained from the

|\ regression analysis. Two such tests are used:
. : .

A

\
1.. Anajysis of variance (ANOVA) [68]; and
" 2. Nu]T\hypotesis-test for B [65].

A

\
Those tests are also detailed in Appendix J.

//‘
3

'\
¢

The C na]ysiql7indicatq§ that multiplicative mode]l 1is valid but the

results are nog consfstant. The low- value for the correlation
coefficient (r = -0,509) amplifies the incertainty about the data as it
means that the upexp]angd variations between the calculated and
observed\valdés are‘somewhat large and are more than'can pe att;1butod

to chance.y ’

-~

s " 107 T
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Therefore, the relationship of C vt?sus P described aone_is useful for

industry-wide predictions to provide- a general trend but could be of

1imited value for individual estimates. A more elaborate research -

project with a large sample would lead to a more accurate relationship

. for individual predictions,. For the purpose of the present thesis, the

\

general’ trend is deemed s1gn1f1cant with a Tower limit of P 0,5 M$ as =«

compliance percentages for projects costs bélow this -1imit are much too

N

high to be realistic.

)

Examination of Fifure 5 2 might suggest that a piecewise (or partial)

regress:on analysis cou]d yield a better accuracy To do so, the data

"were Separated into two groups:

a. "0<pP>s8 milaion dollars (region 1)

. b. P> 8 million dollars (region 2)

o
The data pa1rs for both regions are presented in Tab]e 5.5, colums (3),

(4), (5) and {6). The above separation was based d1rect1y on the

0

nature of the scattered data.

Fe:thermore,‘according to an 0CQ study conducted in 1981 [21], -of 1 379
construction projects with values over 500 000 $ each, 1 274 or 92% had

-

a value below 4,9 million dg&]ars. Thus, a 0 to 8 million dollar

region would, -therefore, be valid for at least 92% of the construction

* projects in the Provinte of Québec.

P " 108
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The regng;§ion analysis was carried out usidg the models previously
described in section 5.2.1.4. The four best models compatible with EE}‘,
data collected in the two regions are give in Table 5.8 and illustrated

in Figure 5.5 for region 1. - = E f

TABLE 5.8 - SUMMARY OF PIECEWISE REGRESSION ANALYSIS"

CosT - MODEL o K Se
: \\ . - ‘ .
0 - 8:(10% §) C; = 8,40 - 1,08 Py -0,55 3,77
| . ;3{: 8,68 Py ~0,49  -0,82. 1,59
>'8 (106 $) . Cp'= 0,83 - 0,0024 P, -0,13 0,87
1/C, = 5,5 - 0,022 Py  °  -0,21 4,65

N

In the 0 - 8 M$ region, the analysis indicates that the ]inear model
where "r" équals -0,55 {s'sigpifisant enough forxgroup-type prediction.
For the > 8 M$ region, the results are not significant enough to be

used at this stage and thus stidies are needed in this negid?.

[ . " -
- : . ’ .
A !
!

A r~3
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] (1) range of project cost.

.
« 3
-

The .regression analysis - qﬁnducted from the survey results on safety ~

compliance costs versus project size does - indicate a definite’pattarn

) - LY ¢ Y ’ L
in the way safety costs-are related to project costs., Eigures 5.4 and

5.5 show the same trend with the compliance costs decreasing rap1d1yl'

&rom 10% to about 2% as project costs increase fyom 0,5 to 10 M§. 'F}pm

«

theré on the decrease rate is much smaller, being about 0,5%‘in.the 150
. . v

i '
3, - P

This variation in the compliance costs indicates that for thé smaller

contractors, the absolute financial value of safety Bppears " to be

-

higher, and with reasons, as they cannot depreciate it over a large
amount of construction work. This economy of scale can be i1lustrated
with one major element of the safety;program: the safety officer.
According to the Construction“§é$ety Coée_[85], the number of full-time
safety officers requir?d on a site is qetermined agcordin; to the

following ranges:

150 to 299 wopkérs | -- - 1 officer . )

300 to %99 workers - 2 officers
" .600 to 1 100 workers - .. 3 officers

5

L4

The proportion thus varies from 1:150 on a relatively small project to
1:400 for a large project. This apparent intreasg in overhead cost for
that one element of a safety program (i.e. th

complying with §2§,f5afety Act on smafler p%ojecfs is certainly

indicative of a'trend for most of the other elements.

o

safety Officer) in

f
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\, ‘ ,To summarize the results, Tabie 5.9 i1lustrates.the different mea§ures .
'-?’ g »  of the statistical analysis performed as apgTied to the safety cost
within the three broad ranges of project costs studied. These results

~

" are valid for the révised data, that is with the five (5) external

\ points éxciuded. ‘,
~ "TABLE 5.9 - 'SUMMARY OF STATISTICAL ANALYSIS
R PROJECT COSTS C (%) D 95%° - T, (%)
\ . " CONF. INTERVAL. N
§ © N - \
0 - 157 M§$ 2,97 _ 3,89 « 1,47 1,02 ,
: . N
6 - 8M: 4,21 ) 4,37 t 2,08 - 2,91
> B8 M$ 0,7 ~  .-' 0,83 + 0,51 ©.0,62
C = Compliance costs expressed as a percentage (%) of project ¢
SD = Standard deviation °
T, = MWeighted mean percentage

“Two studies conducted in the U.S. come to the same conclusions as far

« as compliance costs %or the OSHA versus the volume of business. From a
. 1981 survey’ of the constr&ction industry by Koehn and Musser [48], the
reI@tionﬁhip results were derived pnd are as shown in Tablgy,s,ig aﬁd

plotted in Figure 5.6.




‘ ] ! g
TABLE 5.10 - Us OSHA" CMPL}ANCE COSTS VERSUS ‘ANNUAL CONSTRUCT ION

4 . & 'VOLUME .
‘ ‘ ESTIMATED, WEIGHTED %
ORGANIZATION MEAN ANNUAL VOLUME OF COMPLIANGE WITH
_ ’ OF WORK OSHA
* Indiana Contractors - - 11,1 X 106 $ 1,34 ¢
Ohio - OCA 13,2 x1086¢. - - 2,09
Indiana - AGC - 22,1 x106¢ 0,87
ENR 400 ' 90,0 X {66 $ 0,76

" M A
3 \ TN 3--
. o' \i 4
(=] ‘
£ 20 .
- ¢
',
o 10 e
¢ N
218
: TS
. S o
S ' —
os .
R .
: : £
° s © 18 20 » ) url/ 100

¢

Anauel Censtruction Volume (x 108 8 of 1981)
#» FIG. 5.6 - OSHA" Compliance % of Project Costs in 1981 [48]

1

h ]

To compare the Québei: survey results and that of the— U.S. as reflected -
by the Koehn and Musser étudy [48], the curve from Figure 5.6 (OSHA)
and that obtained from Equation)‘ 5.2 (Québec BH#11 17) have been

1 superimposed as shown in Figur:e 5.7. As can be seen the similar trend

~ s apparent considering the 5-year span that separates the two surveys.

-
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FIG. 5.7 - . OSHA Cognph'ance ~% of projects costs (in 1981) vs
Québec Compliance % (in 1986)

’

—

‘Fhe National Association of Manufacturers related the costs per worker
: of OhUA versus the size of -the firm in a survey done in 1976-1977. The
resu1£1ng graph as reproduced from a study by Labour Canada [31] is
included as Figure 5.8. ;t 1gd1cates that the cost per worker
decreases rapidly from 660$ for a firm with 100 wé;ke?s to 270% for one
‘with 1 000 workers and then stays relatively constant at 245% for 5 000
workers. It is-interesting to note the trend between Figure 5.8 (manu-

=\

facturing) and Figure 5.—7‘(construétion).(
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¥4 - ESTIMATED COST PER WORKER FOR
7004 RESPECT OF OSHA NORMS, BASED ON
. THE SIZE OF THE FIRM (1976-1977)
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¢
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o

FIG. 5.8 - OSHA Costs per Worker (1976-1977)

o

The results of the Québec survey on costs ‘conducted in the prese;tt
study correlates <closely with those established in the U.S.,
particulg}ly that' on the construction indusltry with a cost percentage
fq.r\the overall U.S. industry of 0,95% \\(er.-sus’ the 1,02% 'found for
Qﬁ‘ébec.‘ Such a- close agreement was depicted even though the s,u'rvey;

are five years apart'ﬁ The trend of a decreasing compliance percentage

cost as the projecté cost 1ncreas£ is also similar in the surveys.

R b



S.Z.LLS Total Non-insured Safety Costs in Québec
l -

.

o -

To-i1lustrate what the ‘non-idsured safety costs in Québec represent,

_ the mean weighted percentage of construction cost ‘(CQ) allocated to

health and safety by the total popdlhtion of contractors in the Pro-
vince will be uséd. As mentioned previously, T, is a better estimate

13

than T as-it*tends to level the high percentages of small projects.

As calculated with the annual consfru;tion value published yéar]y by
STAT CAN [13], the total approx%mate health and safety non-insured
costs invested by the industry is presented in ﬁable 5.11. The results
are obtained by muIt%p]ying fhe annual* construction volume by CQ -

(1,02%). : o ‘ .

TABLE 5.11 - ESTIMATED NON-INSURED, SAFETY .COSTS

ANNUAL CONSTRUCTION HEALTH AND SAFETY NON-
YEAR | VOLUME (X 106 §) INSURED COSTS (X 106 §)
-1986 13 068 - '133,3 Y A
1985 : ' 12 585 ’ 128,&7
1984 ~ . 11 780 o 120,2
1983 10 993 T 12,1
1982 i 10 219 ' 104,2
1981 10 308 | o 105,1 Ve
1980 ., 7 9382 95,4

NOTES: 1. In current dollars ,
2. 1986 tigures are. based on intentions of investment. ~
¢ o 116
48 L4 ’ w-
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5.2.2 ~ Insured Prevention Costs =~ - - .

As defined in Sect{on 5.2‘{;;59 represent~the _costs 1ncurr§3 by the
CSST in prevention/in;pection. In this matter, the 1984 CSST annual
reports describes in length the Commission's role:

"The Commission's role 1§ to enable workers and

employers to participate in improving health and

safety in the work place and fully assume their
rights and obligations as set out by the law". \ -

The duties include:

- Set standards and oversee their application;

- Oversee regulations;

- Assistance for prevention programs;

- Assistance for participation mechanisms;

- Training, information and research serQRces; and

- Insﬁection. . N

The annual cost of the prevention/inspection program for all sectors is
indicated in Table 5.12 which is ,a summary of the figures drawn from
CSST annual reports. To simplify the table and show a more realistic
cost for each program, the different overhead costs have been

~

calculated proportionaly and included in the cost\of each program.

- AN

To approximate the proportion of the prevention/inspection program thpt
. goes for the building \and pub]ié works sector 1in the absence of
accurate data to that effect, the number of intervention -files are

used.
117 N



TABLE 5.12 - CSST ANNUAL ASSESSMENTS & PROGRAM COSTS ('060 $)

™~ ANNUAL j PROGRAMS COSTS (1 E
YEAR'  INCOME COMPENSATION PREVERTTON o M o e T AR —
(ASSESSMENT  PROGRAMS ((%)(2)) PROGRAMS ((%)(2)) PROGRAM ((%)(2))(3)
& INVESTMENTS) :

1585‘ 1 184 890 1 384 657 (117) ) 67 525 (6,0) 35 024 (3,0)
1985 990 815 1 239 879 (125) 65 060 (6,6) % 32 413 (3,3)
1984 919 580 1 018 147 (111) 66 072 (7,2) ] 21 867 (2,4)
1983 921 147 “ 925 325 (100) 42 828 (4,6) ' -

1982 887 896 911 290 (103) 34 415 (3,9) | -

1981 864 071 841 966 (§7) X 23 049 (3,7) T -
Notes: (1) Costs include administrative costs, bad debts and public ‘

service pension -plan constributions, proportionally

divided between the programs.

B (2) % of annual assessment. .
(3) Program started in 1984
e
Source: 1981 - 1986: CSST Annual Reports.
wh
The intervention files aré those in which CSST personnel is calaed upon
to intervene directly. They include:
A
Assistance evaluation and control; |
Investigation following accidents;
Interventions following complaints; and -
Application of the right of refusal. \
a
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" The tot§1 number of files and the proportion in the B. and P.W. sector

are shown in Table 5.13. 'The percentage obtaineg in used to calculate

the B. and P.W. sector prevention costs spent by the CSST.

A .
A

TABLE 5.13 - *PROPORTION OF THE CSST PREVENTION/

INSPECTION PROGRAM COST SPENT IN THE : "
B. AND P.W. SECTOR

YEAR " INTERVENTION TOTAL NUMBER % IN \

FILES IN OF INTERVENTIONS  B. AND P.W.
B. AND P.W. . FILES, (1)/(2) x 100% .
(1) (2) (3) 3
* r : Ay N -
1984 5 673 , 120 434 ‘ 21,8 N
1985 . 5 682 21 530 26,4 .
1986 , 5 578 21 609 . 254
TOTAL (3 years) 16 933 63 573 26,6 )

Al

Sources: 1. CSST Annual Reports 1984 and 1986
2. -CSST verbal information for 1985.

Thus, from 1984 to 1986, an estimated 26,6% of the CSST prevention /
jnspection prbgram cost (i.e. 1insured. costs) wa§ spent 1in the ' v

- ' construction industry. A further assumption<¥s that this figure is

A

. valid for other yéars. The "gota] money as calculated using these

>
assumptions is shown in Table 5.14, column (3).

119




5.2.3 Total Cost of Prevention

t Vel

Haviﬁg estimatedx the costs of dnsured and non-insured prévthion
ﬁedsures, both can now be added to give the total amount of money
1ansted for ¥revention throughout the construction 1nqystry. The
results are shown in Table 5.14. As can be seen, the ratio of the

employer's contribution to prevention compared to the CSST's: has been
1

i

roughly 7:1 for the past three years

TABLE 5. 14 - TOTAL ANNUAL PREVENTION COSTS FOR THE B. and P.W.

SECTOR IN QUEBEC (X 106 $) (current dollars)

v o
’ .
61) . (2) (3) (4) . (5)
ANNUAL NON-INSURED _INSURED (4[ x 100
YEAR CONSTRUCTIO% COSTS COSTS TOTAL 1),
VOLUME (X 10°%) (EMP 8YERS) (CSSE) .
(X10 (X10°%) (%)
1986 13 068 133,3 18,0 151,3 1,2
1985 12 585 128.9; 17,3 145,7 . . 1,2
1984 11 730 . 120,2 17,6 137,8 ) 1,2
1983 . 10 993 112,1 ) 11,4 123,5 - 1,1
1982 10 219, 104,2 9,2 v 113,4° 1,1
1981 10 308 105,1 '6,1 111,2 1,1
1Y ' 120\ 1
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5.3 THE COST OF ACCIDENTS AND ACCIDENT RATES

~

5.3.1  The Evolution of Accidents 1979-1985

T, 6
.

With its ‘primary objective of "elimination at the source the aqnger to
the "health, safety and physical wel]-Being of workers", Bill1 17 should

. - ‘ . )
. have had ‘a positive effect on the reduction of the agcident rate in the

*Québec construction industry. , \

In the sgrvey déscribed }nl Section 4.5 contractors were asked in
,question 3.a (Appendix A), what effect Bill 17 had on their work
accident {nsurance premiums, rate- of accident/year and generf?
- ,1iability ﬁﬁ;urance: | ”
TABLE 5.1% - CONTRACTORS' PERCEPTIONS ON THE EFFECT OF BILL 17 -—

ON THEIR INSURANCES AND ACCIDENT RATE
. . . (Responses as percentages)

INCREASE  DECREASE  NO CHANGE

/

-

Since the law is in effect, what
has been its impact on:

R Tt e

1. _Work accident insurance premium 88\ ~ 4 8
2. Rate of acéident/ygar,‘ 41 32 27
3..‘ General liability 1ﬁ§ufhnce | 56 : 0 - 44 '
. A
\ 3 |
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For the ‘10 respondents who gave percentage increases for their assess-
ments i.e. work accident insurance premium, the arithmetic mean
increase since 1980 was 26% with a high of 35% and low of IO%J%one '100%
incréase was not included in the totals as it was felt to be non-
representative since no_answer was given Qy this respondents to other

questions of the survey).

From the results’of the survey _shown in Table 5.15, it is also seen

“that 59% of the respondents indicate that their rate of accidents per

year has either decreased or remained the same. For those who reported

an increase, the arithmetic mean was 18% With a‘h%ghéof 30% and a low
of 4%. (A 125% increase was omitted being extremely outside the range
of collected data). Table 5.16 relates the percentages given by the
.respondents for the assessments and the accident rate/year.

TABLE 5.16 - CONTRACTbR'S RESPONSES TO THE IMPACT OF BILL 17 ON
WC PREMIUMS AND WORK .ACCIDENT RATE

IMPACT ON WC PREMIUMS (%) IMPACT ON ACCIDENT RATE (%)
RESPONDANT  INCREASE DECREASE NO . INCREASE  DECREASE  NO
" NUMBER CHANGE - CHANGE
1- 18 o | 20
2 X . : 20
3 20 30
4 25 ’ : X X
5 30 X
6 35 20
7 15 L. 125
8 25 ' 5
9 20 X
10 10 4
11 10 X

the: X 1indicates no quantified answer.

. \ 122
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An ana1ysis of compensable .injuries done by the CSST and published in

September 1986 [8] is summé?%zed in Table 5.17. The CSST study

ca]cuiated the accident rate with two methods: 1) using the 0CQ
declared hours, anq 2) using on the CSST total assessable salary with
STAT CAN average hourly salary. Eiﬁce the number of injuries ;ublished
by the CSST covers the whole B. aﬁa P.W. sectgr (1nc1u§1ng the workers

under the CILR Act), it was assumed that: using the CSST salaries was

--

- more representative and more directly related to the published 1njqry

statistics. f ; L

AN

&

“

TABLE 5.17 - ABSOLUTE AND RELATIVE COMPENSABLE IﬂJURIES EXPERIENCE

h
1979-1985
NUMBER OF
YEAR COMPENSABLE INJURIES . INJURIES/105 HOUR WORKED (1)
1985 (2) 15 807 (estimated) 115 (2)
' 1984 12 494 , 101
1983 - 10-480 : * 87
1982 . 11 208 111
1981 14 043 121
1980 12 781 109
1979 ~ 13 002 104 -

N

\ o T T
Notes: 1. Hours worked obtajned by dividing the CSST total annua)l
- assessment by the Statistic Canada average hourly rate.

" 2. The hours have been estimated with an 11% increase .from
‘ 1984 based on 0CQ 1985 projection [82]. ,

N

123



i 3
The yearly rates have been plotted-in Figure 5.9. It can be seen that
_th§ variations are very important, there is a large increase from 103,9
to 120,5 from 1979 to 1981 respecfively, followed by an encoJ}aging and
tremendous drop to 87,4 in 1983. But the 1984 rate and that estimated

\ -
for .1985 seem to indicate a reversal in trend. With fur;hér ana]ysis~

of these results, the- CSST group that completed the stud§§referred to

earlier [8] came to the following conc1usioﬁs:

.

l; The increase in the rate is proportional to the increase

in the B. and P.W. sector activities; and

2. The fincreases for 1983 to 1985 would be directly
. proportional t; Zhe importance ;f the industrial and

comm;rciaI building groups which represent 40% of the
‘CS§T total assessable salaries. \ |

1

. The study provides a good analysis of the occupational injurie$
jsituation in the B. and P.W. sector but fails to relate'the findings
with'the basic objective of the Act to reduce accidents. Regardiess of
the level éf‘activity of the B. and P.N.Jsector, the relative frequgncy
should have been decreasing had the goals of the Act ‘been met. The
results ' {indicate,” ¥n rea11ty, ‘a rafher sharﬁ increase from 1979 to
1981.. This ?ould probably be exﬁ]ained by the fact that the prevention
mechaﬁism%_we;e really not in place until late 1980 and their effects

\

N . ‘ . ,
3
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. rapid decrease

v

“starting to be felt only about a year tater. This would)explain the
invthe 1982 and 1983 rates. Once the original effort

was made by a11\those‘concerned,'i.e. the employers, the gmgjoyees and

the CSST, it could be hypothesized that a combination of the following

factors may have led to the reverse trend noticed for 1984 and 1985:

1.

’

2.,

3.

4

4,

-

A general relaxation of all parties‘invglved as fﬁings

)

seemed to be going well;

The fierce comﬂgtition in the industry; .

The 1nérea§ed number of regulations ;esu1t1ng in a
\ .

-
partial retraction of contractors in complying with the
“~

Act; -
j,

A feeling that a very expensive regime is not yieldiqg

‘the expected results and that \the machine only‘gef%

bigger and bigger; and
‘An increase 1in":the number q; reported acctdents as
workers are better aware of regulations and available

CSST services.

A -
¥

But whatever the causes, the general trend in the rate indicates that
- » . .

%

the overall objectives of Bill 17 are not met.

1
125 - ¥
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It was observed in the survey (¥able 5.15) that, although 88% of tﬁe
. S
respondents saw their assessment rate iﬁirease, only 41% had seen their

accident rate actually “increase. - To check the validity of these
. -

responses, a graph of the average assesSment rate for the building and ,

oy

.public work sector has been plotted in Figure 5.9 to e»amine the trend “
of the-assessment rate and whether or not it follows that of the injury

rate: It can be observéd that, even though ?ﬁe assessment rate follows

‘ the‘gengral trend of the injury rate, the 1986 average rate per 100% of

assessable salaries stands at 7,84 $ versus 5,64 $ in 1980 (in current
dollars). Incidentally, thé- building and public work ‘sector rate is

more than three times that of the average rate'for all sectors [25].

-
3

The perceptions of the contractors on the ;élationship of inju#y and
assessment rate appear at first to bq,keT] founded, éspecia11y when the
percentage variations from one year~to the next are compared for both
the accident rate and éhe assessmgnt rates, as illustrated in Table

L

5.18

~

TABLE 5.18 -~ -YEARLY VARIATIONS IN THE ACCIDENT AND ASSESSMENT RATES

YEAR ) ' ACCIDENT RATE ASSESSMENT RATE
VARIATION (%) VARIATION (%)

1984-1985 _ +14,0 7 + 3,3

1983-1984 ' +15,3 - 0,6 )

1982-1983 ‘ -21,3 © - - 5,3¢

1981-1982 - 7,4 . + 17,9

1980-1981 +10,1 +16,3

1979-1980 +5,3 n/a

Note: 1. n/a : Not available )
2. Sources: Accident rates - Table 5.17
Assessment rates - Reference [25]
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As can .be seen from Table'5.18, the mean annual variation of accident

" rates is'+2,é% gbﬂ the mean annual variation in assessment rates is.

.*, . >
+4,3%. But, one hms% take into consideration an economic situation

where the meam inflation rate during the same period has been 8,7% [7]!

»
-
A

"o~

Hozgver, the reason that made the contractors feel that they are paying
ﬁore than their share of assessments is probably due to the fact that,
for the years 1980 to 1984, the B. and P.W. sector paid about 15% of

the total assessments collected by the CSST, while having sustained

only 7% of all occupational injuries [25].
¢

5.3.2 Estimated Cost of Accfidents
—_

¥

In this section, an estimate of the cost of accidents in the building
and public works sector is made. The costs illustrated are estimates
rather than accounted costs. They are iftended for comparison with

prevention/inspection costs calculated in Section 5.2.

The total cost of accidents is made up of two components:

- Y
Y 2 4

1. Direct costs - they are those assumed by CSST and
represent the cost of the compensation program. It is a

portion of the assessment’s p%id by the employers; and

128
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B
2. Indirect costs - often called the hidden costs. - These
are coéts‘yincurred by employers but-are non insured and,
not readily identifiable when accidents happen.

V]
o

5.3.2.1 Direct Costs , ' T -
‘ ~

The direct cbsts, as mentioned previously, are the insured costs, i.e.

A9

) coveriqg the compensation of injured workers and the aéministrativé

costs of such a compensation_ program. Table 5.12 showed the annual

costs of the compensation program, _to which a dirett propdrtioq/gf

(N

administrative expenses had been added. to' obtain a more realistic.

estimate. However, the B. and P.W. sector compensation costs are not

readily available. To «determine the portion of the compensation

- program invested for the B. and P.W. sector by the CSsT, the proportion

of compensable injuries (temporary, permanent and death benefits) in

the B. and P.W. sector to the total number of claim files opened per

year for accidents involving workﬂEtoppages, occupational digeaées and
deaths will be used. The comparison is displayed in Table 5.19. It
should be noted that contrary to the expected resu]ts‘Used for the CSST

- study referred to earlier [8] in Section 5.3.1, the number of 1njurie§

in the B. and P.W. sector for 1985 did not actually increase as

estimated but stayed relatively the same as for 1984.
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. TABLE 5.19 - PERCENfAGE OF COMPENSABLE INJURIES - BUILDING
_AND PUBLIC WORKS SECTOR .
(1) (2) (3) ’
' COMPENSABLE INJURIES TOTAL CLAIM FILES % «
YEAR (B. & P.N.) (ALL SECTORS) ((1)/(2) X '100)
N 1986 ,,/ 14 098 - . 208 486 6,76
‘ 1985 . . 12 287 196 700 6,25
1984 ) 12 494 179 239 6,97
. 1983 10~ 480 166 476 6,29
1982 . 11 208 169 666 6,61
1981 14 043 . 201 980 6,95 .
] ' .
Source: 1. Rapport d'analyse sur  1'évolution des 1lésions
- professionnelles en Bitiment et Travaux Publics--
 Février 1986 [8]. ’ "
A 2. CSST Annual Reports. ) ) '
3. Statistiques sur les 1ésions professionnelles [78]. "
. 4, For 1985, CSST verbal information dated July 17, 1987, '
- from the Technical Development Service. ,
A .
Having established the proportion of° the compensation program
. b
! associated with the B. and P.W. sector in Table 5.19, the costs of
- . accidents for that sector were calculated “using the total CSST -
compensation costs as basis of ca]cuﬁations. The results are presented ° *
in Table 5.20: v o
; 130
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TABLE 5.20 - DIRECT ACCID[Nf COSTS - BUILDING AND PUBLIC WORKS "SECTOR

- . ESTIMATED

YEAR TOTAL ’ B. & P.M. ACTUAL CSST
mzusnégn €OSTS COMPENSAT com S
(X 10°%) COSTS (X $) $) (1)
1986 1 384 657 . " 93 603 nfa |/
1985 1 239 879 77 492 n/a
1984 1 018 147 \ 70 964 57 575
1983 925 325 58 202 62 412
1982 : 911 290 60 236 n/a
1981 841 966 58 516 . n/a

Notes: 1. - As obtained from the CSST statistics Section
n/a - Not available.

The sum of the estimated costs for the years 1983 and 1984 compared
favourab]y with the comﬁitments for the same years obtained from the
CSST's . Statistical Section in January 1987. Commitments are the
authorized expenditures for medical assistance, compensation for lost-
time, and the capitalized value foé pensions due to permanent
disability and death. It takes about three years for. commitmenés to
mature to 99%. It is important to note that the commitment figures
shown in Table 5.20 do not.include a portion of the administrative cost
of the CSST uniike the estimate B. and P.W. compensation costs. In the
)atter case the added administnation costs represent approximately 12%
of the estimated compensation costs. . It can be seen from Table 5.%0
that the estimated cémpensation costs calculated in this section.are
reasonably valid, being relatively close to th;se actually committed by

the CSST.
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5.3.2.2 Indirect Accident Costs

\ [}
S

The hidden, 1{1.e. non-insured costs 6f accidents are those that are °

borne directly by the employer and cannot be recuperated (except.maybé
'1nsured damage caosts). A report 'by'Levitt et al. [58] from Stanford

Tisted these items of coSts as being hidden:

-

«
"

1) Wages paid to other worké}s for time not worked;
2) " Costs "of overtime necessitated By'the accident;
3) Cost of loss of efficiency;"

4) Cost to break-in or teach a replacement worker;

1%

" -

—

a reduced capacity; S
6) Costs to clean up, repair or replace dam&ée from the
accident; E
7)  Cost to reschedule work;
N 3 8) Costs of wages for supervision assaciated with the
accident; and |

9) Costs for -saféty and. clerical persornel to record and

investigate the accident.

- ‘ ’ . %

5) Extra wage.costé to rehabilitate the returning worker at °



#

As mentioned in Chapter II, a number of studies have been performed to
measure the indirect cgst of accidents as a multipf?ér of the direct
costs. Heinrich, Wallach, Findley and Manga have found multiplying
factors of 4, 2 to 6, 4 to 10 and 2 to 10 respectively [38,100,31,61]. -
Later Le Net [§3] 'gave a multiplier of 4 which was the ;5gure‘used in
thé 1978 Québec White Paper on Occupational Health and Safety [80].

More recently, the Stanford study mentioned [58] has been used for the
Business Roundtable Repbrt [11] to give a multiplier varying between

1,1 and 4 which was "believed to be conservatively low", and could go

as high as 17. The same report mentions that the multiplier is

“affected by many variables which include: ™ ?

[y
° ]

- The type of project,
. - The diligence of the investigation,

- ° The severity of .the accident, “

- How critical the affected project is to the construction

‘contracfor's clients' activities, and more."
p

Thus, it can be assume that an average multiplier of 4 should provide a
fairly good estimate of the 1nd1rect‘p65ts as derived from the direct
costs of accidents. Furthefmoyg, since this same multiplier was used
for the Québec White Paper and the Business Roundtable Report, it can

be used for the 1ndustfy at large. \

f
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1

Having ‘ determined the two elements of ac iden% costs (diregt and
indirect), the total cost was calculated by s mpIy' adding them. The
/resu1ts are presentedgin Table 5.21 for the #uildi%g and public works
fsector in the province of Québéc over a period!of 6 years (from 1981 to

!

1986) . -

TABLE 5.21 -/TbTAL COSTS OF ACCIDENTS %OR THE QUEBEC
' BUILDING AND PUBLIC WORKS SECTOR

N (1) (2) (3)
' DIRECT INDIRECT TOTAL
YEAR . cosT (X 103§)  COSTS (X 103%) COSTS (X 103%)
[(1) X 4] y
1986 93 603 374 412 ) 468 015
1985 77 492 309 968 387 460
1984 70 964 283 856 354 820
1983 - 58 202 232 808 | 291 010
1982 60 236 240 944 301 180
1981 58 516 124 064 \ 292 580

Source:‘ (1) -ITable 5.20

5.4 COMPARISON OF PREVENTION AND ACCIDENT COSTS

.In Section 5.2, estimated prevention costs were found to be made of‘two
main compéné;ts: non-insured costs and the insured or CSST costs. 1In
Section 5.3, both components of estimatéd ac#ident costs were
considered. 7 Figure 5.10 shows the costs matrix discussed earlier in
section 5.1 and to which the different cost components have been
allotted.k As can beﬁseen, accident and safety représent a 600 million

dollars business in Québec or 5% of the annual construction volume in

the province.
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PREVENT ION ACCIDENTS TOTALS
COSTS COSTS ) :
1N ( l\ R \
CSsT INSURED DIRECT
PROGRAMS E
* COSTS 180 | 93,6 111,6
’ \ ) . h ’ 1 A
NON-INSURED \ . IND}RECT ’
EMPLOYERS' 133,3 374,4 507,7 ‘
CoST | , :
. | \ \
| TOTALS . 151,3 268,0 619,3 :
AN L_; \
‘ . . é )
FIG. 5.10 - Québec _Consthuction Safety and ‘Accidents Costs for 1986

v

between prevention a

in brevention.

(in 106%)

nd

Table 5.22 summarizes the results and i{llustrates the comparison -
~ \ . 4 ~

accident costs from 1981 to 1986 together with

some f§llustrative ratios. . As can be seen, accidents cost the

construction industry ' in Québec.almost three times. the amount invested

)
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‘ TABLE 5.22 - COMPARISON OF PREVENTION AND ACCIDENT cosT™s

ANNUAL PREVENTION . ACCIDENT RATIO - .~ RATIO RATIO

YEAR  CONSTRUCTION = . COSTS CosTS ACCIDENT PREVENT.$ ACCIDENTS

~ VOLYME (X 10°¢)/ XX 10°§)  PREVENT. - CONST,.VOL. CONST.VOL.
(10°%) COSTS (%) (%)

3 )

™ 1986 13 068 152 . 468 - 3.1 1,2 3,6
1985 12 585 . 147 387 2,5 1,2 3,1
1984 - 11 780 138 356 - 2,6 1,2 3,0
1983 10 993 S 124 291 . 2,3 1,1 4 2,6
c. 1982 10 219 114 301 - 2,6 L1, 2,9
1981 10-308 2,6 1,1 2,8

111 N 293

«

+The results p?esented in “Table 5.22 can now provide ‘an answer to the

a

ques;ion posed earlier in the introduction to this chapter.. Further-

more, the Business Roundtable Report [11] indicated as a realistic
achievable goal a 30% reducti;n in ac€ident costs by the construction @

- industry in the U.S; If this goal is to be applied t%\gfébec, it would
‘mean tremendous savings for the cOns@ruction“ iﬁdu§try: 150 milf}on
dollars would be spared by the pu§chasers;9f construction services in

o

Québec. ) N

. ~
. ) o

* More than likely, this 150 MQ would be. invested iﬁ supplementq}y
construction work which would benefit all memhers of the industry.
This is not counting- the price]eés humanitarﬁ?n and social gaips that

0

i could be achieved from a lower injury rate.
; :

136 .



\ Loy
: \
. 5.5 IMPACT OF PRODUCTIVITY

J »

Productivity can generally be defined as the ratio of output over in-
pu't. - A1l €ontractors .want to maximizeAthat ratio by minimizing the ’
input as 'the\odtput is norma)ly a well defined product to be delivered

2
.. toa client. The input is made up of a number of resources such as:

-

men, material, machinery and money [87]. »

4

. To evaluate _ the contractors perception to the 1mp$ct of Bi11 17 on
‘thei':r proauctivity they were re&uested, as part of the survey (Appendix
kA); to estimate the impact of the Act (positive or negative) on the
prohuctivity in their firv;r. The "answers are summarized and’ tabulated
be.low. .

. TABLE 5.23 - CONTRACTORS' PERCEPTION OF THE IMPACT OF BILL 17
~ ON PRODUCTIVITY (Answers as ‘percentages)

INCREASE DECREASE NOT EVALUATED

Impact of Bill 17 : .
on productivity in .4 29 ’ 67 -
your firm.

: .
h <

, .
\

On'1y one drespondent (out of 24) showed positive impact, estimate at +
5%. In fact, the same’ re.spondent also gave a 20% decrease in this

accident rate. However, only one answer cannot indicate a trend.
. S
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Of the sevén respondents that indicated a decrease in productivity,,

four gave estimates that varied between 7,5% and 25% with an arithmetic

)

weighted average %ncrease in project cost of 1,02% described earlier in
Section 5.2. As a’ 15% decrease in productivity (assumed to be in
labour content) would increase the . labour costs -by 15% and as the
Tatter represents 'app;oximate1y 35% of total project caosts, it can be

concluded tﬁat’a 5,2% increase in total project costs could be expected

Since/67% of the respondents declared that the impact of productivity

has not been evaluated, productivity loss can only be estimated

indirectly utilizing the data indicating a decrease in productivity and |

that indicating the , increase  in projecf cost due to Bill 17. The-

direct quantitative impact still need to be evaluated.
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" CHAPTER VI o ' )
CASE STUDY
) » Y \
6.1 GENERAL o ’

N T’ To find ‘outhow the requiremehts of the Act Reshecting.dc;upationa1
. Health and Safety (Bill 17) affect the planning, organization and costs
of a project, an _on-going project was studied. A1l the major‘safefy

planning steps and costs élements will be described and parallels will

be made with the material developed so far in this thesis.

S

6.2 PROJECT DESCRIPTION . .

. B 2

— The project constitutes the construction of a chemical plant in the
province of Québec with an estimated total cost of 45 ’million;dollars
including a labour content around 325 000 man-hours and manpower peak ’
at around 300 workers. Construction started in June 1986 and was

completed in November 1987, a period of 18‘months,

The owner had a construction management (CM) c%ptract with a consultant
to completely oversee the construction and manage the job site. There ,'

is no full time owner's representative on the site which _is 175 km away
%, ' % \ ' :

c\/p/y.' from the owner's head offiee. , ,§

AR
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1
The CM scope of services included the follpwing resgsnsibi1ities:

Planning the job sites;

; Scheduling of con§tructjoq and procurement;
\%obrdination of engineering services; \
Administration of all contracts as owner's representative; -
Preparation and negotiation of all changes;

Occupational health and safety; . .
‘Surveillance of construction;
Site procurement services;
. Quality control; and
Sitesecurity and site management in generél.

: 1
6.3 SAFETY PLANNING B

Contractually, the cons;1tant was to fill the role of principal
contractor (based on Bill 17 requjrements foﬁ-guch a site)” In that
capacity, the consultant had to {nitiate the Notice of Opening of a
Construction Site to the CSST, prepare and administer the prevgntion
program, and alsglprovide for a safety officer on the site. '

Many meetings were held w;th CSST representatives before and after phe
péogram presentation for approval. The major point of discussion was
the‘pringjpal contractar Qefinition and whether or not the consultant

met the crjteria to fi1l1 that role. These discussions lasted for about

2 months before a final decision was reached.
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B§sed on the fact that the contracts are signed between the owner and a
"number of primé contractors, and notwithstanding the fact that the
consultant was the owner's representative, the’ contractors' role
interlocutor on site and wholly responsible for site management, the
CSST decided that the owner had to be the princl?al contractor (Report
No. 100945, dated May 23, 1986). As such, the consultant maintained
his *contractual resp;nsibilities as CM towards the owner but, to the

CSST, was only the owner's representative.

R4 -
bt

As part of the planning for the project, the following activities have
been integrated; .
v
Safety clauses to be included in the specific conditions of
(the contracts. These clauses reinforced and related articles
of the Act and the Code, and added further incentives for the
contractors to act according to the program. or example, a
500% fine cou]d.be applied for ;ach absence from the site
safety committee. An abstract from the ‘specific clauses
covering work safety is included in Appendix E;

The hiring of a full-time nurse qlong with the installation

of a nursing station and related equipment;

Occupationnal "health and safety equipment such as:

- sanitary facilities,

131



- fire protection equipment,

- yarning devices due to the pﬁoximity-of another chemical
plant, -

- safety ‘signs, and

- safety documentatjon;

Introductory safety meetings;
Organization of the site safety committee;
Working methods such as coordination;of steel erection and
ground level work, safe use of toxic cleaning material,
protection from welding operations, etc; and
Designing and printiﬁg of the different safety formularies;

- o

This planning was. conducted in the sequence described

in the developed
4 <

By

safety planning guide shown in Appendix B.
>"1‘

6.4 SAFETY COSTS

. A11 the activities that had to be completed or planned for the project

bea; a cost., In this section, actual costs 1n8u;;ed and/or Q@timated
will indficate how much Toney was invested in safety and how it is
broi@n_down. Only the non-insured costs, as defined previously iq

section 5.2.1, will be shown, regardless if they are paid directly by
" the owner or 1nd1fect1y through the contractors as the total project

’

costs are borne by‘thg owner in all cases:

N\
\
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-

10.

11.

Program preparation: 5 500.%

a) Specialist: 65 hres @ 50.%
b) Meetings with the CSST: -
3 meetings x 3 pers. x 4 hres @ 50.%
c) Program typing & printing:
" 50 p. x 75 copies @ 0,05 + 10 hres @ 25.%

Sa%ety officer:

18 months @ 8 500.% 153 000.%
Nurse:

14 months @ 4 000.% 56 000.;
FA Post and equipment: \\\\\\\

- trailer: 18 months @ 700. $

- equipment & supplies: 15 000.$ . 27 600.%

Introductory safety meetings:
(Assuming 2:1 turnover frequently experienced) .

150 employees x 2 x 0,5 hres @ 30.$ ) 4 500.%
Safety committee meetings: ’
(Assume an average of 12 persons during the . ~
Jjob at every 2 weeks Tess hoTidays) ‘
33 meetings x 12 x'1 hr @ 30.$ <; 11 900.%
(Too] box meetings:

(15 min/week ~ for all employees)
150 emp. x (18-1.5) months x 4,3 weeks/month
x 0,25 @ 30.$/hr . ‘ 79 800.%

Individual safety equipment:
(hats, gloves, rain suits, belgs, glasses,
etc. for all personnel on site)
600 employees @ 25.% (estimate) 15 000.%

Safety equipment & documentation: (safety :
codes, signs, sirens, toxic vapor téstef,.etc.) " 5 000.%

Temparary construction such as guard-rails,
fences, markers, safety belt hook-ups, etc.:
Contract Manpower: 1 300 hrs @ 30.$: 39 000.%

Material . (estimated) : 27 000.% 66 000.$
Site clean-up: . .
(# labourer for .16 months + containers:
1 400 hres x 30.$ + 10 000.$%) 52 000. S
TOTAL: N 476.300.%
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1

476 300.$ for a 45 Ms project represents 1.06% of the project cost for’
safety. This percentage is quite in 1line with the estimated cost

,'predicted from the multiplicative model developed in Chapter 5.

For a 45 M$ project (P) the model yields a percentage (C) of 0,95% of
phoject costs for complying with Bill 17 or 427 500.$. This represents
10% less than the actual cost ‘and in the range of error of t 10%

normally accepted for a detailed estimate.

In must-also be taken into account ‘that the costs for prevention
indicated are those that were clearly identifiéd.gnd known. There are
certainly other costs that could "be accounted. for but they would

rgquire a level of effort not consistant with the degree of accuracy

- /

~—

obtained.

N
6.5 PROJECT SAFETY CONTROL

There are different toolts that can be used to control safety on a job

site. In the present project, the tools used were the following:

Pay
.

Monthly statistics;

2. Job-site meetings; and

w

CSST inspection reports.
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The effectiveness of the monthly safety statistics has been Qell
"demonstrated by Laufer and .Ledbetter [52] as a safety performance
measure whilst the other two are more regulatory measures. .The monthly
safety statistical report used in this projéct ;elates the hours worked
by all entities on the site wjth the numbers of first-aid, medical
assistance and lost-days caseés during the month and on a cumulative
basis. Pertinent parts of such a report are shown in Appendix F along
with the related curves. This report formed an integral part of the

mqnth]y project report. The injuries -are cumulated from the nurse's

record that have to be maintained and presented to the CSST.

In accordance with Section 2.5 of the Safety- Code, “"Organization of
k :
safety", the site committee, composed of about 20 people at peak

period, met every two weeks to specifically:

Review the accidents that happened during the preceeding
period and their causes;
Study and recommend specifiﬂ prevention measures; and

Review the CSST intervention reports if any had been made.

It Qi]] also discuss any other subjects related to hygiene and safety

on the site. Minutes are kept and circulated.

Another important control tool was the visit made weekly by the CSST

inspector. His, verbal remarks and intervention reports when made were

\ : ‘ 145 o
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takén serfously and immediate actions taken to follow suit,

-

A sample of CSST intervention report is shown in'Appendix. K. These
' ]

'réports are to be discussed at Safety committees. When noné are

established, the Report must be posted for all workers to see.

.

Overall, the safety organization on this project was an integral part
of all activities and the job was planned accordingly. For exemple,

when steel was being erected, other trades working below or too close
\ .

were shifted to another location, pipe cleaning with toxic products was

only carried out after regular working hours, etc.

AN r
SN

- \ -

The rqgional CSST inspection services regularly cited the project as a

model to be followed.
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CHAPTER VII

SUMMARY AND CONCLUSIONS

N

7.1 - SUMMARY

] '

N

. \)
The number of people employed in the construction industry in Canada.

.and Québec represent 4% qf either’ work force but they account

respectively for 8% and 7% of -the total injuries-with time-off worki
The Titerature survey indicates that a number of studies have beeﬁ
conducted in the U.S. on work safety in the copstruction'industry
covering the aspects of construction management and costs. Thgwouébec
scene has experisnced numerous studies dealing with the pathological

and statistical aspects of work accidents, but very 1little has been

dorte on the related financial and management elements.

Legislation in the field was first edpoteq in 1885, with continued
improvement until 1979 when Bill 17 was introduced. It was the first
part of -a major reform of the Québec occupational health an{ safety
regime, which has been completed in 1985 with Bi11 42 updating the old
Workmen's Compensation Act of 1931.. Bill 17 also created the
"Commission de 1la Santé .et Sécurité du Travail" (CSST). The
construction iqdustry has seen its unique characteristics well covered

By both Acts.
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Project p]anning. and control and site organization must nbw integrate
safety with schedule, cost and quality, to ensure successful project
completion. The definition of the principal contractor is an imﬁbrtant
aspeci to bq 1dent1fie& at project's start. The CSST now rare]y;
accepts a construction manager to be the principal contractorﬂ It has
to. be either the owner or the geneFal contractor in a turnkey contract.
A safety planning guide has been developed as §,tool for project

planners.

<

A province wide survey has been carried out and yielded valuable
results on fhe impacts of the safety-acts on the coﬁ§tructioﬁ industry.
it indicates that the legislation is not clear enough, is a burden to
apply by contractors and“ has not yet produced the expected results of
reducing the injury rat;. Changes in the ac?s should be made to render
them more acceptable in their applicatiofrwhile not modifying their

e

primary objectives.

A statistical analysis showed a definite relation between projects cost
A ]

and the cost of complying with the safety acts. As the project cost

increases, the % of compliance decreases substantié]]y. A mathematical

model was developed to relate compliance costs to project costs. «

Prevention and accident costs along with injury rates were examined in
“
depth. The prevention cogsts consists of insured and non-insured costs.

. The non-insured costs are more substantial as they were estimated to be
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seven time§ the CSST costs allocated to prevant%on/inspectiOQ,in the
bui]ding and public works " sector in 1985. A .large majority of
contractors indicated\ in the survey that their workmen's compensation
assessments increased whilst their accident rate eithbp decreaged or

£

stayed the same. The direct or dnsured costs of accidents were

"estimated along with their indirect costs. Based on an industry

accepted . practice, indirect costs were calculated as four times the
direct costs.

. . ) . . v
N .
When comparing the calculated total costs of accidents with the amount

"

of money invested in prevention, accident costs were found to be over

_three times as much.as that of ptevention,(468 x 106% versus 152 x 106$

in 1986'for example).

l
A case: study of an én-going constructi;: project in the province of
Québec showed that the safety p]gnning guide'developed in this thesis

can usefully be applied in practice.” An analysis of the project cost

elements related to safety yielded results wel) in accordénce with

thése predicted from the mathematical model developed in the present

study. Predicted costs of safety in compliance with the Act using the
deve]qpe%hlnode1 _are 0,95% of the total project costs whfle the

ést%mated actual eipenditures are 1,06%.
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1.2

The

a

CONCLUS IONS

i ° i ' '
‘ *

following conclusions can be drawn:

1.

Whilst many studies were done on the cost of complying with
OSHA in the U.S., no comprehensive study has been done for

the Québec construction industry;

R
. T '. # k4
The law is not clear and should be modified. A large

majority of contractors feel that it heavily favors the

worker; \ \ Q

Safety ‘and health considerations must be taken into account

at the design and planning stages of a project and should be

given the same importance as schqd’ule, cost 'anq quality;
’ . R

-

The nation; of principal contractors ("maitre d'oeu(n;e") and
sité definition :are vital aspgcts to be clarified by the
owner, together, if necessary, with the CSST in the project

definition phase.\

EmpJoyers are well awarg of the importance of the Act and"Ehe
role of the CSST. They can cope with them both but resent
\ ¢ "

Ly

this intrusion in their management rights:, particularly when

L

they feel that the Act has not reduced the ‘accident rate

- whilst the CSST budget keeps on growing.-

° © 150 ) <



The ndq:?nsured costs of prevention 1n the Proviné@ of Québec
represent a weig@ted average of 1,02% for the constryction
industry. as calculated from the survey sample.‘ The
percentage of compliance costs' can be estimated by the

multiplicative (or power) model developed. .

The percentage of,coﬂL]iance coéts drops rapidly from about
10% to é% for projects in the 0,5 =~ 10 million dollar range
of project costs. The decrease rate&for higher project costs
is much smaller, the percentage‘beihg 0,5% at the 150 mf]1%on
dollar mark of” project cost. These results are in good

agreement with those obtained. from similar studies in the
u.s.

For the year 1981 to 1986, the total of the direct and
indirect costs of accident is almost three times the amount
invested in prevention (insured and non-insured costs).

The :survey results related to the impact of 8111‘17_on
productivity are not conclusive, but seem to indicate a

Y

negative trend.

- ) B

,
-
f .
.
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7.3 RECOMMENDATIONS AND FURTHER RESEARCH "

Based on the research conducted and ghe material compiled in this
thesis the following recommendations can be made;
P .
1. Construction engineering and managEment programs.giveﬂ at the
various educational institutes, including the Centre for
Bui]d%ng Studies, need to integrate the subject of

occupational health and safety in the curriculum.

?. The Occupational Health and Safety Research Institute (IRSST)
shou1g give more importance to the development and management
aspect of safety programmes.

3. Statistical data related to the construction industry need to
be compiled by the CSST and made easily accessible. Efforts
should be made to separate the work performed by®tontractors
and that by other constpuction agéncies.

4. Further detailed and comp?ehensivé research 1is needed to
substantiate the mathematical® relationship derived in this
thesis and to integrate‘and quantify more factors that could

/
affect the cost aspects for qua]ity safety. Areas to be

investigated could incjude: ;
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Validity of the model initiated in the present thesis;
- Models fo!sthe whole province and for sectors other than
B. and P.W.; Sy, ‘

Impact of safety on productivity; and | (’

\ ‘ . ’ :
P ‘o
Deve]opmeng of expert systems for all aspects of safety

management including costs.
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APPENDIX A. -

SURVEY QUESTIONNAIRE




EVALUATION OF PRESENT LAW
a. Do you feél that the text of the

law as applied to the construction
industry is clear and simple?

b. Db you feel that the regulations }
benefit: | \ ,

1) The general public

2) The contractor ' J .

3) The construction worker - : .

4) others (please explain) . . /f—

1

©. Do vyou feel that the requirements
of the Act (Bill 17) apply to the
type bf work with which your
company is involved?

d. Should Bill 17 be modified?
If the answer is ves, please ex- >
plain in thé comment section below ) - A\
how it .may be improved

e. Do vyou feel that Bill 17 hal
redyced the number and severity
" of construction accidents on
your projects?

173.



Very Counter No
smooth Satisfactory Annoving productive comment

a. What is the effeét g -
on your firm since “4 '
the

implementation
of Bill 17 in 1982

b. How do you see the -
. enforcement of the
- law by the CSST? If
, YOou see it as ‘''coun-
“ter productive' please
specify in what way
or where in the
comment section
below

c. Do good general Yes No. Unsure
construction -
practices usually
satisfy the
requirements of
the law?

- d. Did Bill 17 charge .
‘ the manner in which
the projects had to
be organized and
staffed?

e. Do you have a specific .
group to look after o .
prevention matters 'and
implying with Bill 177 —_—
, B :
3. THE COST OF THE LAW % increase % decrease
a. Since the law is in effect ) )

what has bsen its impact
on (please state a percentage):

3 1. Work accident insurance pr:emium
2. Rate of accident/year '
3. General liabil‘ty insurance

‘\‘" o . . ]74 B




.
A

b.

.

-~

Can you estimate the impact
of the Act (positive or
negative) on productivity
in your firm

Has Bill 17 increase the
cost of construction with
which your Company is
involved

Please list the total project

3 ihcroase in

productivity

-~

Hardly at all
Quite a bit

Substantially.
Not evalgated

(or construction) cost and the

approximate cost of complyingd

with Bill 17 on work with which

your company is involved

Buildings (Residential &
Commercial)

Heavy civil works
Highway
Industrial

Others (specify)

YOUR COMPANY

a.

Main classification of work
Buildings (Residential &
Commercial)

Heavy civil works ¢
Highway ¢
Industrial

Others (specify)

Approximate

i

.
wroAC
-y €

v

% decrease in ' not
productivity assessed

-

Approximate Cost

Total project of complying with

Cost

Bill 17

Approximate annual construction

Cost (in Dollars) of projects
with which your Company is
involved?

175
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lRegulafions respecting:

. Ice putt1ng (s-2.1, r.5);

‘The hand11ng and-use of exp]os1ves (s-2.1," r.11);

- - ~

APPENDIX C
PARTIAL LISTING OF OCCUPATION
“HEALTH AND SAFETY REGULATIONS

#

'
«

© The med1ca1 certificate of workmen (s~2 1 r.3);

’smpyards (5-2.1,r.4); B A .

) ~IndustF3“1 estab11shments (S-Z I, r. 8),‘

Industrqa] and commere1a1 estab11sments (S 2. 1 r. 9), J

The shoring of concrete formwork (S 2.1, r 1

M1ne rescue sta$1ons (s-2.1, r.13);

The protect1on of tompress‘p a1r ‘workers (S- 2 1, r.14);

The quality of thé work env1ronment (S-Z.l, r.LS);

The salubrity and saﬁetylof workmen 1in minesaand quarrie§

{(5-2.1; r.19);

'Safeyy and health in foundry work (S-2.1, r.20);

Work carried out in the vicinity of electric power lines
(s\-_,g.1, r.21);” . ’ - A
Forestry opefatidns (s-2.1, r.22); '

The use of explosive actuated tools (S-2.1, r.23);

E]evators, Humbwaiters escalators and moving wa1ks (s-3, r. 1)

Sanitary conditions in industrial or other qamps (Q-Z; r.3);

. \ ” -
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Solid waste (Q-2, r. 14),

Underground waters (M-13, r. 3),

The applicat?on of the Pub11c Health Prptection Act ‘(P-35, r. 1),
Joint sgctor-based assdciations on occupat1ona1 health ‘and safety *
(SZl.rl), ‘ S -

Certificate for protective reé-assignment of pregnant or nursing '

f N
™
/.‘3! !
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workers (S-2.1, r.2); - . . ' , nﬁ

Prevention programmes,jD.IZBZ*BZ); ' ' 4 x -
Occupat{oqal Fea]th services (D.1281;82); s ,’; ¥
Reviews related to inspecéiens (D.147-83); . P )
Occupational health andrsafety eemmittees (D,2025-83); vv, . J*
Reviews relaéed to inspectﬁons (D.147-83); *

‘Occupationa1 hea]tp'aﬁd safety committees-(D.éOZS-BS); Lo *
fhe spp11catien of the guilding Code (D.912-84) o . *
Skilled tradesmen (A-3;'r.1); B *
fhe\lmpai;ment Table (k-3,r.3); ' i - *
The computatIOn of the weighted net income (A-3, r.4); | *
The penalty for non-payment of an assessment (A-3, r. 10), a *

‘ Refmbursement of damaged or destroyed clothing, prosthes1s or *
orthesis (A 3, r. 11), _ T "' a
TQe assessment system based on merit (A-3 3 r.12); \\,*
Jo1nt assessment system based on merit (A 3, r. 13)} *

_Joint. sector based constructie¥ associatton (D.209~ 84); \‘\\:\\\ *
First: aid minimum standard (D. 1922 84) - :'f
~-Safety code for the construction 1ndustry (s-2. 1, r. 6)i . \ *
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sector; and . /
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APPENDIX D

-

o

ROBINSON'S MATRIX FOR WORK ACCIDENT COST COMPUTATIONS

Numbers on the left side ate tor no-lost=time accidents; numbers to r!

NA = Not Applicable.

All costs are in equivalent Jabor holirs; to obta

{

(PN

ht are for lost-time accldents;
n a dollar valus, multiply By

~~Job, r*‘rate Including fringe beneflts; then round off totsls.
“ injury ) Straln Cut .
Type Sprain - Puhcture Bruise
Body " Amputation [Crush, Mash |Facture Laceration Burn Abrasion Other
Part Smash
Heald, Face s NA NA 50 600 20 220 25 550 20 75 25 450
Eye (s) 3 300 (1) NA NA % 220 15 380 20 75 20 380
. 18 000 (2) % .
Neck and Shoulder NA 2% 520 110 €00 20 220 25 380 20 150 20 520
Arm (s) and 14 000 (1)} 25 300 75° 450 { .20 220 20 380 20 220 | .20 450
Elbow (5) 18- 000 (2) . .
wrist (s) and " 3800 (1)} 20 199 50 650 20 220 25 380 20 300 { 25 450
Hand 18 000 (2) \
. i
Thumb (s) and 600 ea. 200 190 25 380 20 220 15 380 15 220 15 380
Finger .(s) ¢ - .
Back NA 150 750 NA 7400 20 220 25 550 25 380 25 7'4
Chest and Lower NA 3% 300 NA 20 600 25 380 26 220 20 68C
Trunk . ’
; 8§ I
Ribs NA 25 75 3% 300 NA 22 380 25 220 20 680
Hip ’ NA %75 35 900 15 220 25\7 380 25 380 35 300
Leg (s) and 6 600 (1)} 30 300 3% 1100 20~ 220 4 380 20 22001 20 600
Knees 21 000 (2)
Foots (feet) 3300 (1)} 20 190 35 650 15 190 20 220 20 15 25 150
Ankle (s) | 6 600 (2) ‘ )
Toe (s) k 520 ea. 20 110 15 190 20 220 25 150 15- 75 20 150
up to 3000 - v,
Hernla Rupture ’ 15 600
Heart Attack - 1, 2200
750
Hearing Loss . 3 / . ‘
Death ’ 6000

rd

Source: Roblinson M.R., - Accldent Cost Accounting as a Means of Improving Safety 1891
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5 APPENDIX E
EXCERPTS OF CONTRACTS SPECIFIC CONDITIONS
. s ’ . N
COVERING SITE SAFETY
o o _ y
WORK_SAFETY, OBLIGATIONS OF CONTRACTORS AND HIS SUB-CONTRACTORS (SUBS)

{

The- Contractor and hi§ sub(s) shall comply with the Act ﬁespecting

~’\bccupat1ona1 Hea]th and Safety, its regu]attons, the Safety Code for

S

said ptrevention prdgramme.

the Construgt1on Industry, all provisions.of "the Pr1nc1pa1 Contractor's

" safety programme, including any amendments. to the sa1d programme

transmitted to the CSST and any measures derived from an annex to the

S
. }/ ‘ . * t
.

In particular, themContﬁactor and[hl] subs agree that the Consultant,

aciing as Prihéipa]- Contractor]s representatfve sliall . present an
1ntroductory safety me%;?ng to each worker on his first work day on the
job site. The costs of this meeting is borne by the Contractor or his
sub(s).

For the pufposg of the present article, and in all cases, the  Owner.is

the Principal Contractpr,af defined in article 1 of the Act Respecting
~ “

:bccupational Health and.Safety. The Consultant .is ~the: Owner’'s. and

Principal Eontractor's representative(in all cases.

-

S ‘ T 189 .



v

T~

An’ emp]gx_;;g_ certificate stating that\he is in order with the CSST

shall be presented by’ the Contractor and his sub(s) to the owner before
contract award. ". T \\\

L4

The' Contractor éomb]ete]y guarantees total compliance to all

regulat{bns —provisions and acts related to occupatibna1 hea]th and ,

safety by his sub(s) and by any person in h1s/their emp]oyment

- The Contractor shall inform the Consultant of any notce or Tawsuit

served to him in relation to i the violation of an act or regu]atibn

cdncerning occupational health and safety on the site.

v ) , ‘

The Contractor “who himself or for one of his sub(s) does not take

remedial éction to comp]& to a safety or hygiene notice given by the

Consultant, and within the imposed delay, accepts that the Consultant -
: 14

takes remedial action at the Contractor's expense.

Ihe Contractor shall immediately inform the Consultant of ‘any accident

h appening &uring the execution of hi§ contract.
. . - -
The Contractor bindd himself witHout reserve to indemnify the Owner and
. . - \
the Consultant of any losses, risks, costs, expenses, rec}amations and
. disbursements directly or indirectly related to the 9éissjon of the

Contractor, his sub(s) or any other peréoh at his employ,
/

‘190
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W

to conform integfa11y to‘phe\‘g;ovisions of the present article, or-

p) -
arising out of any injury, disease or death of an employee of the

-~

‘Contractor or ane of his sub(s) participating in the execution of the

contract work. ) .-

A

@ - - ~ .
The Contractor and. his sub(s)' shall provide ‘a1l installations,

equipment and supplies.required by the ~ acts, regulations, orders-in-
councils or any directive adopted pertaining to occupational health and .

safety. N : : R oo
\ ~
} ' . L . ‘

The Contractor and his sub(s) shall conform to site regu]h;ions notices y

to éontractors, and: to any other directive related to bccupationaT

¢
T

health and safety issued by the Consultant.

'

!
The Contractor and his syb(s) shall insure that their‘emp1oyees wear

and use on the site the safety equipments approved and required by the

.Québec Safety Code for the Construction Industry.

a
-

Tﬂe Contractor shall install fqr his work site sufficient lighting,
' pariicu]arly if he intends to work after sunset. He must equaﬁ]y
install and keep in safe condiiﬁon a11J passages, Jaddefs, rai]ings,'
fences, barricades, lights ‘and any other protective 1Bsta11at10ns
required by simple preQeqtion,-pub]ic aqthoritiéf or the C.onsult“ant.~

S
s

2



=

o

¢ &

Aes

siiexsafety commii%se. J

.

.

The Contracfor shall inform the Consultant in writing of the person

_responsible within his company fof accident prevention. This person

shall particularly insure that the Contractor is 'represented on the

9
The Contractor and his sub(s) shall . designate repre;entatives*%o,the
site safety coomittee formed in accordance. with the Act Respecting

0ccupationa1'ﬁea1th and Safety. . The Consultant shall be'infqrmed\of

the name' of the designated rgpﬁesentatives(s).
- \ v

N\

\ \

-

The Contractor anq his sub(s) shall insure that this representative is

present at all meetings of the site safety committee~__
S ’ \
A S ¢
After a written notice to that effectlfrom the Principal Contractor,

" for each abgsence from‘ the site safety committee of th?,designated

person, a fine up to a maximum of 500% for each absence can be levied

from the respornsible contractor.- The said amount 1is to be deducted
from the moneys owned to the Contractor by the Owner.

L

NOTE:~ Translation is the author's own. . - v

¢

»
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APPENDIX G- G

SCOMEN REPORT RECOMMENDATIONS FOR DEREGULATING
ﬁe QUEBEC OCCUPATIONAL HEALTH AND SAFETY REGIME [84]

\\,-.

‘{“'_e,/

| Déregulat1on of the Occupation Health and Safety Regime ~

.The Committee recommends:

X
3

"The éommission de }ta santé et de la securité du travail" (CSST) is the

mandatory of the Québec Government for 411 questionenre1at1ve to health
and safety at wBrk.' With this mandate, it s responsible for
prevention an& inspection as well as compensation for work accident

vict1ms and the financing -policies ar1sing therefrom. In fact, the

1ntegration of a]l aspects of .the management of the occupatiorial health

and safety ‘regime constitutes one of the peculiarities of the Québec

n

approach The CSST: manages in an 1ntegrated fashion the app11cat10n of

_five acts and some fifty -five regu]ations respecting health and safety.

¢ L4

Refative to administration: f
L.
37. That the CSST Act be amended so thaf it can put forward a
less normalized management styie‘ and a more positive
'1nter$€%ion mode with industry so as to repuce accidents

. &nd unberden the procedpres and norms to be respected.

— © 199 /
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38.

! 39.

40.

Relative to prevention/inspection: =~ : ‘

o

41.

by

3

-

42. That, for accident prevention purposes, be accepted the \g

T

"That the principle of health and safety committees used as’

. tools of concertation, consultation and decision be

maintained.

That, fof a firm with less: than. 50 employees, the
-~
oécupatibna] health and safety committees have np

decisional power. ' -

That the CSST requirements re1at{ve to programmes be made

less rigid so as to orient them towards the objective
rather than execution norms, and to take into account the

real situa;ion‘of each firm.

)
% -

That * the oB]igation to prepare hea]tﬁ and safety
gcogrammes be limited to units whe;e the frisks are
~1mportant’and that the extension of the programmes to
off;ces, services, etc. where rfsks are less 1mportant; be
done at a rate which dees not go beyond . that  of

neighboring provinces, particularly Ohtario.

_fact to privilege the protection of the worker ‘as much as

_ thetelimination of dangers at the source. ‘ , A
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v
p 43. That the! assessment system be modified so°that it beComes .
an incentive to preventioch:
: A
B ~ £ ‘ ' . B *
44. That the function of safety representive as a compulsbry
y element of the system be .abolished. .
* 45. That the inspection and review systems bg modified to
. allow for faster decisions rendering.
-
B ‘ r
Relative to compensation/financing:
- “n o i . . A .

46.

)

T 47,

4"

'\
:‘A tightening of the controls so as to. reduce system

abuses, and - particularly "backaches" and short term

absences, and tﬁht, for these aspects, the medﬁcgi

- N
examination process be reevaluated.

-Thét the compensation 'program costs be maintained at a

s

““level below that of our neighbours, partﬁcu1ar1y Ontario,

and that, in a continuous manner, neEessary comparative

" studies be mad;.

That the Québec Government assumes, at public expenses,
the costs of inspection and of the'prog}amme§ not related

. to occupational l~heglth and  safety, ‘including the

preventive re-assignment of ;he pregnant workers.

- 201
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A}

)

A

That the costs c.(.)\f the vegime for the industry be

maintained at levels comparablé to those prevailing in

Ontario, as w911 as- the principal competitor regions
of‘the Québec industries, whilist ensuring ‘that this
objecfive is not attained to the prejudice of a sane

capitalization of the regime. L e
. ’ \

b) That: if the two 'objectives are in conflict, the

industry be consultéd in the esfab]ishment‘ of an

- assessment policy".

’ ’ '
NOTE: Translation is the author's own.
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| APPENDIX H
SURVEY DETAILED DATA ON COSTS

P (105)

. SECTOR(¥) .
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APPENDIX J

V. f STATISNICAL ANALYSIS TESTS FOR S

RESULTS OF REGRESSION ANALYSIS .

1.0 ° - GENERAL [ -

The result of the regression analysis conducted in Chapter 5

indicated- that the survey data fo1lowed the- power model as

shown B | _ \\
h 'c-725f°“4......u,.L..'.wJ)’
(] \ } )
- 5
N, -
, To determine . the va11d1ty of that re]at1onsh1p, the type of
; §T‘ distribution function will first. be geterm1ned., From that '
f applicable tests to validate the egyation will be performeg.
N : f” - -
2.0 . DISTRIBUTION FUNCTION =~ , -
' 9 . ' . i\\\' ‘ 'J
: ' . The distribution function of the dependent variable (C) 1s
assumed to be 1og normél based on the fo]]ow1ng tests
- ~ .
- . &, ) o, "
,“ ‘ . | .
. \ - ; '
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~

b)

Using the Statg}aphics p:ﬁ@ram [96], D, was calcu]it d

, s :
Kolmogorov-Smirnov Test [2,65]

il

The “critical value ‘Dz for the. {

-

= 0,05.leve) of
significance and 28 DF is found to be:

Dg =p0.05, = 0;25' ' ' ' )
28

from table Jzé'aﬁgagped. _ g

for 18 different distribution functions. -The acceptablé

function at the chosen level .of " significance (0,05) is »

3

the one that meets the criteria: = 7
ol v |
The log-normal distribution yielded D,=0,1374, thus less
than the ;r%tica]lvglue of 0,25, -
Probability P1Pt [2]
« Lo ~ ‘ l. . . _
The deﬁendent variable 'cC)\ was plotted on log-normal
probability‘paper;. A straight line can be obtained from
the plotted data‘points,,thus a log-normal distribution
can be assumed. & From .that 116@, the ﬁéan (C) and Rl
,§tan&ard devjatiop (S.D.) can also be éélcu1ated. The ’
graph and related cil;y]a%ﬁons are shown in Figure J.1.
: L \ LT e



“ ]
. »

3.0 VALIDITY OF THE.RELATIONSHIP

The distributien function being assumed to be log-normal,

. this non-normality leads pb ﬁce use of non-parametric test;

> fo determine the va11d1§y of;@he multiplicdtive (or power)
model retained from the regression analysis. Two such tests
are used. — \ R

*

a. Null HYpothesis'Test for B [65] f ‘
1}

E _ The value of -the “random yariable having, the .té

distribution with (n-2) OF is calculated using the

. formyla:

= (b - B) Sxx
Se \

Where n 2
Sxx = n 3 Ci - (. 2 C )2
i=1 i=1
‘ Se = Standard error of estimate ¢
SN b . = Estimated slppe of regression line
- B = Theoretical g%oge of regression line

s
[ ~

~

To test the null hypothesis (B = 0 or no relationship

- between x and y) .
(0,534 - 0) / 11 889 11889,28 = 7, 37
- 1,492

L

. ‘ . ' , x 208 ’
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(31

b.~

-8

The critical value tg = 2,06 (ffom Table J.3)

ﬂ . . -
Since t > ty the null hypothesis (B = 0) mdst be

rejected and a relationship between C and P can be 2

vinferred. ™

Analysis of Variance [65]

The ANOVA caiculations in the Statgraphics program [96]
gives the “Ana]ysis of Variance Table" from which the F-
Ratio 15 extracted F is a va]ue of a random variable

with an F distribution.

By comparing F ﬁQIh the critical value F4 for prede-
termined level of'confﬁdence (é) and’degrees of fresdom
(DF), the hypothesis test for consistency of the résults
.can be effected and it can be concluded the results.
differ more than might be expected on the basis of

chance. - BN

The Analysis of Variance Table is shown in Table J.1
The critical value for F at the 0,05 level of
significance (Fg g5) and 26.0F 1is 4,23 as taken from

Table J.4 -

-
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<L SN

Since F = 9,053 (as calculated) exceeds Fo, 05 =

4,23 the

nulifbgpothesis can be rejected at the 0,05 level of

—

consistent.

" ”
.
el

[ -]

P significance; and the results are qualified as non-

TABLE J.1 - ANALYSIS OF VARIANCE 'FOR THE MULTIPLICATIVE MODEL

l
SOURCE SUM OF SQUARES.  DF MEAN SQUARES F-RATIO
Model = ' éo,mss»(x ' 1 20,1789 > 9,053
. ﬁ | .
Error . 5%,9515 26 2,2289
v N
" Total (corr.) 78,1308 21
- !
Corre]ation Coefficient (r) : .-0,509 )
Standard Error of Estimate - (Se) 1,492
, - \
» w £ ! ? .
5} " ‘
%é L 210 y: '
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TABLE J.2 -  CRITICAL VALUES OF D IN_KOLMOGOROV-SMIRNOV_TEST

‘\ .
a 1 0.20 0.10 0.05 0.01
\ N
5 T 0.45 0.51 0.56 0.67
10 © 0.32 0.37 0.41 0.49
, 15 0.27 0.30 0.34 0.40
. .20 0,23 0.26 - 0.2 0.36
25 0.21 0.24 0.27 0.32 A
* 30 0.19 0.22 0.24 0.29
. 35 0.18 0.20 0.23 0.27 -

. 40 0.17 0.19 0.21 0.25
’ 45 0.16 0.18 0.20 0.24
50 0.15 0.17 0.19 0.23

>80 1.07/7 1.22/4/7 1.36/+/7 1.63/4/7

SOURCE: TABLE A.4, Ang. and Tang [2]

¢ . -

TABLE J.3 - VALUES OF ta IN NULL HYPOTHESIS TEST FdR g
L4 N .

A 3
Y

» « =010 a = 003 « = 0.028 a=001 - « = 0.008 v
& -

1 3.om €314 12,706 31821 63.657 1,

2 . 1.086 1920 403 6963 9.928 2

— 3 1.6 2.35) 3.182 4.341 ¢ St 3

: 4 1.833 2102 2.776 3.947 4.604 4

d s 1.476 2,015 2571 3368 & 4.032 s
J & 1.440 1.943 2.447 3143 3.707 6

7 1413 1.99% 2.368 2998 3.4%9 7

] 1.397 1960 2.306 2096 . 3.338 N

. ’ 1.38) 1.833 2.262 2321 3.2% 9
10 1.1 1.812. 2228 2764 16 10
11 1.36) 1.7% " 2201 PRIT] 3.106/ n

” 12 1.35 1.782 2179 2684 3.088 1

n 1.3% 1.1 2.160 2650 3on 1

14 1.348 1.761 2148 2624 2977 14

is 1.341 1,783 N 2602 2.947 13

] 16 1337 1.746 2128 2.583 2921 16

& 1 1.33) 1.740 2150 2.567 b 2098 17

18 1.3% 194 2101 2.552 287 s

- 19 1.3 1.79 2093 2.539 2.861 19

. 20 1.328 1.728 2086 2.528 2.848 20
a1 1323 1.721 2.000 2418 2.931 21

n 1321 1117 207 2.508 2.819 22

n 1319 17114 2069 2.500 2.907 Y]

M 1.3 .M 2.064 2692 2797 %

.. 28 1316 1.708 2.060 2488 2187 3

: 2% . LM 1.706 2036 2479 2779 26

n 1.M4 1.703 105 2473 2m n

n 1313 1.1 2467 2763 8

» 131 19 2043 2462 2.7% -]

fof. 1. 1648 1.9%0 2336 25% ff,

¢ ‘ ‘ | ,
{ . . SOURCE: TABLE 4, MILLER AND FREUND [65] \
A ' ’ ~
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