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Abdgract

It is mandatory for Austraian construction companiesto provideasafeworking environment for their workersand
sub-contractors. Consequently, occupationd hedlth and safety (OHS) isamgjor issuefor congtructionfirms mainly
duetothefear of prosecution. The recent introduction of Zero Tolerance by the Victorian government WorkCover
Authority provided even higher OHS safety standards for the congtruction industry. Thishasplaced aincreased
burden on congtruction companiesespecidly smdl firmsthat are not in aposition of financia strength.

Thedze of the companieshasbeen found to be amgor contributing factor to the OHS performance of congtruction
contractors. Thisresearchisbased on benchmarking study of 44 congruction companiesin Victoria, Audtrdia The
results show that themgjor factorsinfluencing safety performance were; conpany size, and management
commitment to OHS.
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INTRODUCTION

Therewasamgor changein our OHS legidationin Victoria, Audrdia with the introduction of
Occupationd Hedth and Safety Act, 1985. The Act was based on the findings of the UK Roben
Committee of Inquiry and hasresulted in the following feeture being incorporated inthe Act
(VWA 1998) Toimpose ahigh duty on the partiesin theworkplaceto ensurethat, ‘so far asis
practicable , thet they exercise their respongibilitiesin away thet is not harmful to the hedith
and safety of any person



Whileit iswel understood thet the building and congtruction indudtry is dangerous by its
nature, increased emphas's needs to be placed on occupationd health and safety management
(OHS) on site. However, increased palicing and raisng fines can only goes so far to improve
the OHS performance of the indudtry. This research is based on abenchmarking survey of
smadl, medium and large congtruction firms to determine their ability to comply with the
regulation of OHS.

OHS Management Sysem * does9ze matter ?

Most research done into occupationa hedlth and safety has shown thet the high rates of injury
areprimarily due to inadequate, or non-existent, OHS management sysems. Therefore, the
goplication of an ‘effective’ management sysemsleadsto safer congtruction and reduces
incidence of injuries and work related diseases(Davies, 1999).

Pedt research has shown (Jesdskis, 1996) that an effective way of measuring the sfety
performance of acompany is by using acombination of both quantitative and quditetive sefety
measurements. To improve congruction safety performance satisticd dataand various
management eements, need to be andysed. Quantitative measuresinclude; lost time and
Severity rates, and experience modification raing (EMR), ie. ameesure used to caculae
insurance premiums of companies. Quditative ratingsconds of outstanding, average, and
bel ow-average project management performance, as determined by OHS assessors.

Holmes (1999) conducted research from a sample of Audiralian companies and found thet
smdl congruction firmsdid not manege OHS risks as effectively aslarger firms Daafrom the
Audgrdian Bureau of Statistics shows that the mgority of Austrdian congtruction firmswere
amadl businesses, 97% of genera congtruction businesses employ lessthan 20 employees, and
85% employing less than five people (VWA, 1998). Holmes commented that, small busnesses
did not fed the need to focus on OHS in their management systems and believed thet the
control of risk isthe respongbility of employees. Thiswas contrasted with the atitude of large
businesses that indicated that OHS should be integrated into their entire management sysem
across dl projects within the company.



A smilarly study was conducted by Wilson (2000) who found thet sefety attitudes varied by the
Sze of the company. He suggested that there is some doubt whether smaler companies can
benefit from higher sandards of OH& S practice, due to the implementation costs involved.
Other research (Lingard, 1994) showed that firms having more resources and experience tend to
dedl with hedth and sfety issues more effectivey. Therefore in ardative sense, larger
companies tend to be more committed to sAfety. It isdso possblethat OHS regulaionswhich
require forma documentation procedures do not fit the traditions, competence and needs of
very amdl companies (Hde, 1998).

Mayhew (1997) dates that industries where subcontracting is common, often has ahigher
incidence of seriousinjuries and fatdities. In hisanalyss of the United States census data, he
found that sdf-employed workers were more than twice as likely to be killed a work.
Subcontractors are generaly much smaler companies than main contractors, hence are less
well organized and have fewer resources to implement a proper OHS sysems. According to
Holmes (1999) they are ds0 less committed, because of their smdler involvement on the
project asawhole.

M anagement Commitment

Nishgeki (1994) carried out an investigation of 35 cases of congruction injuriesthat occurred in
the 1980s During interviews with congtruction managers and workers it was found thet
‘humanware accounted for much of the underlying causes of occupationd accident recurrence.
“Humanware’ is defined as afunction composed of; leadership, fellowship, and the interaction
between them. His research suggested thet the mgor causes of OHS fallures are; inadequate
safety education, inadequate indruction, poor housekeeping and ‘wilful transgresson’.
According to the Nishgaki’ s research, employers and employee s dtitude playsamgor partin
safety on Ste. Nishgaki’ sfindings showed that management commitment is responsible for the
mgority of the“humanware’ problem.

Jasdl skis (1996) commented that management need to be more ective in the safety program and
where possible, superintendents should aso play asignificant rolein determining the safety
performances on ther projects. Research by Dejoy (1985) showed that safety records reflect
how upper management perceives the causes of safety performance. The safety programiis
mogt effective when it involves two-way communication between workersand managers.



However, high-levd management often haslittle firgt hand experience on ste, it istherefore
difficult for them to relate to the neads of workers.

For ingtance, the wearing of protective dothing and the use of sefety equipment iscrucid in
reducing the effects of accidents on congtruction Stes. However, both Harper (1998) and
Holmes (1999) suggested that management commitment is required to enforce the wearing of
safety equipment. It is often the case that safety equipment is provided, but employees are
reluctant, or neglect, to wear it. Consequently, the provison of safety equipment aone does not
improve condruction Ste safety, there dso needs to be a corporate culture that encouragesiits
use

Employee Committees

A safety committee often condsts of representatives of the employer, worker and subcontractor.
This encourages interaction between the parties and helpsimprove trust and communication
and the expertise of each party can be put to use. Safety committees have proved to be effective
in discovering unssfe practices and problems. Nishgaki (1994) suggested that regular ingpection
of the Ste usng safety patrols promote good job sefety. Similarly, Hinze (1988) found the more
dtevigts by the upper managers the better the Ste sefety. Pre-condruction Ste reviews help
establish areas of concarn and later *tool box” meetings give the chance for the employee to be
involved, (Harper, 1998). A safety committee helpsto promote accident prevention and safe
working habitsby the employee's.

The employees tend to be more aware of hazardsin the work place than employersand
therefore should beinvolved in the safety program. They can relate more eesily to the sefety
program if they are involved. It has been shown that regular meetings held on Ste hdpto find
OHS problems and solutions and improve accident prevention. (Hinze, 1988)

Nishgeki (1994) found management commitment should be backed up with means such as
hardware (safety equipment) and the continued enforcement by software (Sandard work
procedures, safety regulations.) Lingard (1994), found more sophiticated scheduling methods
improve OHS standards, but often they can only be carried out with larger companiesbecause
of their expertise and resources.



Management Policy and Training

Davies(1999) suggeststhat the company policy satementsissued by the employers should be
clearly undersood by their employees. Policy satements should indicate how the company is

organised with respect to the health and safety responsibilities of the management, and should

further date the managers commitment to providing safety information, training and adviceto
employees.

It is very important to enhancethe ability of the workers and the managersto anticipate possble
hazardsin the work place. However, according to Wilson (2000), companies with poor safety
performance often leave safety training to Ste experience, and this may be inadequete to prevent
occupaiond accidents. Nishgaki (1994), and Garza (1988) both recommended that educating
workers about al agpects of work safety and giving them the kill to look after themsdves is
the right thing to do. Davies (1999) suggests that effective training in the congtruction indudtry is
one means by which safety can beimproved and company management must be active in order
to reduce the number of injuries and fadities

The Cog of implementing Occupational Health and Safety

Cog has arole in reducing accidents and improving efficiency. According to Hinze (1988)
safety isan important issue, but many people do not fed it isvitd to the success of projects
Research by Tang (1997) into the injuries on 18 condruction projects suggested that the higher
the invesment in safety, the better the sefety performance. However, Holmes (1999) points out
that, time and economic congtraints gppear to influence the way that individuas perceaive risks
and consaquently risks should be identified prior to congtruction

Hinze (1988) has found thet injury rate tends to be higher where those projects were
competitively bid. It is common practice for the contractors to discount their jobs just to win the
tender, and asthe result OHS suffers. Safety is often found to be thefirgt item to face cost
cutting as the employers often bdlieve thet implementing assfety system will cost more. In
additiond, managerid focus tends to concentrate on production ‘at cost” and sefety does not
help production therefore it sufferswhen aproject runs over budget Hinze (1988).



On the other hand Wilson (2000) suggested that the main contractors should have agood
working knowledge of safety procedures. However, the main contractor often leave the
responsbility of safety to theindividua subcontractors and may never take an active part in
ensuring that the subcontractor are taking al measures necessary to provide asafe working
environment. Lingard (1994) found that very few contractors take sefety performancesinto
account when selecting a subcontractor. Her research results suggest thet by screening suppliers
and contractors, accidents are reduced and OHS standardsimproved.

In order for this study to be effective a method was required to standardize the
measurement of Construction Company’s safety performance. A number of previous
researchers have considered this issue. Research by Jasdskis(1996) recommended thet
companies should set OHS benchmarks, his methodology was based on collecting, both
qualitative and quantitative informationabout the company’ s safety performanceto determine
OHS.

The next section of the research outlinesthe modd used to benchmark OHS performance using
a Capability Maturity Matrix which was created by anindudtry think tank, known asthe
Congtruction Industry development Agency (CIDA) In 1994 Monk performed asmilar
questionnaire in New South Wales usng the CIDA matrix system. Her results showed alarge
difference between the OHS performance for smdl contractors (10-19 employees) compared to
large companies (150 plus employees). The study concluded that on average, smdler
contractors did not perform up to leve 2 of the matrix which is below the minimum required to
mest legidative compliance. Theresults of thissurvey were then compared to Monk (1994)
and some conclusons are drawn.

METHODOLOGY

The Hedlth and Safety Continuous Improvement Matrix developed by theCIDA (1995)isa
benchmarking system for the comparison of OHS performance acrossthe Audtrdian
congruction industry. The CIDA system dlows acompany’ s occupationd hedthand safety
performance to be measured againgt the Audtrdian Congruction Industry Pre-Qudification
Criteriafor Contractors and Sub-Contractors. The system dlowsthe grading of companies



occupaiond hedth and safety between 0 and 5 againg sixteen OHS sysem dementsthat are
et out on the CIDA matrix (Table 1). The system eements are matched to quality assurance
gandard AS 3901

In addition the handbook “ SAA HB53-1994, A management systemfor OHSand
Rehabilitation in the congruction indudiry” provides the minimum OHS and rehabilitation
management System reguirements in Stuations where“ a contract between two parties requires
the demondtration of a capaiility to design and implement and auditable sysem”. The sysemiis
auitable for both large and smal companies as was conddered the most gppropriate research
mechanism for the evaluation of OHS performance of Audiralian congtruction companies.

Table1l- OH& S Elements

CIDA Sysem Element Decriptions
Management Responsihility - Ingpection, measuring and test equipment *
Hedth and Safety System - Ingpection and test datus*
Contract Review - Control on nonconformance
Design Control - Corrective and preventive action
Document Control ** - Handling, storage, packaging and ddivery **
Purchasng - Hedth and sfety records
Purchaser supplied product ** - Hedth and safety auditing
Product identification and tracegbility * - Training
Work method control - Savidng *
Ingpection and testing - Satidicd techniques
Notes

* Not included in the CIDA Healthand Safety Continuous Improvement Matrix
*x Deleted from the questionnaire due to lack of relevance to the study and to

reduce the length of the questionnaire.

There are six performance levels (0-5). The questionnaire requires the respondents to
objectively assess their own OH& S performance within the system. The genera

descriptions of the levels are as follows;



Leve 5- Sugtaining best practice

Leve 4- High levd of continuous improvement

L eved 3- Committed to improvement beyond minimum regulatory requirements

Levd 2- Satidfiesregulaory requirements adequate understanding of duty of care

Leve 1- Awareness of need and in process of change inadequate understanding of duty of care
Leve O- Totd ignorance. *

NB: * Leve Oisdisregarded in the author’s questionnaire. It was assumed that the
contractors who responded have aleast some appreciation and awareness of
OHS.

A questionnaires was deve oped based of the CIDA’s Hedlth and Safety Continuous
Improvement Matrix, aso indude were questions relating to the type of companies, and the
type of projectsthat they undertake. Initialy a pilot sudy was conducted to examine the ability
of the questionnaire to obtain the information necessary for the research.

Aot sudies are an effective way of improving question wording and avoid misakesin the
questionnaires. They dlow researchersto identify potentid problems and errors, indluding
improvement of wording for abetter undergtanding of the questions. The pilot sudy showed
that the questionnaire was too long. The find questionnaire was reduced in Szeto
goproximately hdf of the origind pilot sudy questionnaire.

A totd of 230 questionnaires were sent to Victorian congruction companies by post. The
sample of companies was obtained from the author’ s own private contacts and from the Ydlow
Pagesliging of the Mdbourne tlephone directory.

The questionnaire comprised two parts Part A, demographic of the company, their
characteridtics, in relation to contract Sze, contract duration number of employees and other
factorsfound in the literature review which has an influence on the company’ s OHS standards.
Also other questions rdaing to; attitude of the company management, OHS tender codts, and
the effectiveness of safety committees These results were compared with scores obtained from
Part B of the questionnaire. Part B, comprisesthe CIDA’ sthe Hedth and Sefety Continuous



Improvement Matrix using the origind 16 dements, 3 were ddeted and only a brief description
of the elemert was given.

In essencethe survey required firmsto rete their exigting performance againg thecriteriashown
inthe CIDA matrix.. The survey design used randomized questioning so theleve of the matrix
were not immediately obvious. This was done to reduce the effect of firms exaggerating ther
performance againg the matrix. Responses were recaived from 44 organisaions, the range of
companies wasconddered to be representative of the congtruction firmsin Victorig, Audrdia
The data from each response was entered onto SPSS, and used for analysis of the
survey data.

The results were presented in two ways. Firstly a set of descriptive statistics showing
the average scores for each factor was undertaken. This was followed by a
Discriminant Analysis (DA) which is aform of MANOVA; this was undertaken to
distinguished between groups of firms the each displayed similar characteristics.

Discriminant analysis involves deriving a variate, the linear combination of the two
(or more) independent variables that discriminate best between a priori defined
groups. Discrimination is achieved by setting the variate's weights for each variable to
maximize the between-group variance relative to the within-group variance. The

linear combination for discriminant analysis, al'so known as the discriminant function

Discriminant analysis is the appropriate statistical technique for testing the hypothesis
that the group means of a set of independent variables for two or more groups are
equal. To do so, discriminant analysis multiplies each independent variable by its
corresponding weight and adds these products together. The result is a single

composite discriminant score for each individual in the analysis.

The following section present the results of 44 survey responses involving self-rating
against the CIDA OHS capability maturity matrix The next section commences with a
brief set of descriptive statistics, and then uses discriminant analysis (DA) as the main

analytical instrument.

1C



RESULTSAND DISCUSS ONS

The mgor finding of this reseerch was that company szehad asgnificant influenceon a
company’s OHS performance. This result was congstent with reseerch by Hinze (1988),
Wilson (2000) and Holmes (1999). The study shows that there were important differences
between the larger and smdler contractorson al CIDA dements (Figure 1). Thisisnot a
aurprising finding because amdler companies’ lack the resourcesto perform a ahigh leve of
OHS paformance. In generd, smaler companies have poorer sandards, dl the bottom five
companies, havelessthan 25 employees.

Figure1-Average OHS perfor mance by company size
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According to Monk (1994) many occupationa accidents and injuries are due to a breskdowns
in the exigting OHS management systems. The result shown in (Table 2) was found to be
conggtent with this research. When contractors scored highly in the Management Responsibility
and Health and safety Sysem dements their totd OHS standardstended to be higher. These



two dements have the highest overdl average scores, and it islikely that many of the
respondents recognised thelr importance.

Table2—Average OHS matrix score by number of company employees

CIDA Hemet Number  Of Employess Avaage
0-25 25-50 %0-75 7/-100 100+

Management Responghility 305 371 4.25 500 400 388
Hedth and Safety System 286 386 45 500 420 381
Contract Review 205 229 375 300 370 324
Design Control 257 343 350 400 370 357
Purchasing 2.76 300 400 350 340 306
Work method control 2.76 357 475 500 350 346
Ingpection and tetting 167 2.86 300 450 250 27
Contral on nornconformance 229 2.86 425 450 380 325
Corrective and preventive action 281 4.00 4.00 500 360 361
Hedth and ssfety records 286 371 425 450 370 371
Hedth and safety auditing 224 343 400 350 320 319
Traning 271 314 400 450 350 339
Satidicd techniques 195 257 350 500 350 325
Average Score 251 326 398 433 356 339
No. of firms 21 7 4 2 10 a7\

The provison of the safety eguipment is not amgor OHS contributing factor in distinguishing
between the OHS performance of firms. Thisis because employershave alegd duty to provide
protective dothing and equipment free of charge. All respondents except one provide safety
equipment to their employees. However, OHS s likdly to beimproved if contractors are
committed to ensuring that their workers use the safety equipment. ie. Management
Commitment

Wilson (2000) found that safety training plays apart in the OHS standard. The results of the
research found that smdler companies perform poorer in this dement compared to larger
companies. However, it does not seem to be amgor factor that influences the overdl safety
performance One of the unexpected findingsin thisresearch wasthat dl the companies’ scores
for Ingpection and Testing were the poorest amongst al the other ements. The reason isthat
thereislittle regulatory guiddines ar mandatory requirements for testing the employees hedth

or monitoring their working environments.



Figure2 —Aver age scor e by whether firmsindude OHS codsin tenders
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The next part of the research investigated whether it is possble to improve safety performance
without the need to increase the 9ze of the firm. The matrix scores were interrogated based on
the notion thet firmsthat it may be possible for afirm to increase it's OHS performance by
drategicaly addressng only afew of the criteria.

A Disrininamt Andyss (DA) was undertaken using the responses to the question about
whether OHS cogs were included with the bid price It was speculated thet firmsthet
recognized the importance of OHS cogt in advance and made pecific dlowancefor it, should
have better OHS performance.

Hinze (1988) found that injury rate tends to be higher when projects were competitively bid.
Although competitive bidding done should not affect OHS performance, reseerch suggested
that cost pressures tended to reduce the commitment to safety. This research questioned
contractors about how they dlow for the cost of implementing OHS plans on their projects. The
results bleow (teble 3) shosthe Sze of the firms and whether OHS costs for each project are
included with the bid price.

Holmes (1999) suggested that OHS risk should be identified prior to congtruction and the costs
of OHS should be included in the tender. Companiesthat dlow OHS codtsin their tenders seem
to have amuch higher performancein dl eements, on average one sandard level higher
(Figure?2)



Tables3 —Number of employeesin firmsby whether OHScost are induded in tenders

Costinc 0-25 25-50 50-75 75-100 100+  Tota %
inBid Emp Emp Emp Emp Emp
No 6 2 1 2 10 25%
Yes 15 5 3 2 8 33 75%

The DA was undertaken to determine if CIDA matrix criteria could be used to identify firms
that did and did not make specific dlowance for OHS in their bid prices. The results showed
that the DA waseffective a identifying such contractors. The Eigenvaue was high (0.466)
indicating that the DA isagood discriminator. The DA function isa smple linear equation thet
can be used to invedtigate the rdlative impact of each of the independent variables contained in
the function. It often tempting to use the unstandardized weight to interpret the function but it is
better to use the gandardized weights.(Table 4)

Table 4 Standardized Canonical Discriminant Function Coefficients

Function

1
B1-Management Responsibility 202
B2-Hedlth & Safety System - 193
B3-Contract Review o5
B4-Design Control 2018
B5-Purchasing o1
B6-Work Method Control 243
B7-Inspection & Testing - 389
B8-Control of Non-conformance 531
BY-Corrective & Preventative Action | _ oo
B10-Hedth & Safety Records 457
B11-Hedlth & safety Auditing - 743
B12-Training 270
B13-Statistical Techniques - 053
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It can be dearly seen (Table4) that the most significant discriminator is Design Control
(2.018),; thisrdaesto criteriaabout how the risk assessmentsare carried out prior tothe
commencement of the project. Firmsthat rated themsdlves|ow on the matrix indicated thet they
do not undertake aformal risk management process, and ingead rely mainly on past experience
of gaff. Thisagpproach was contrasted with firms that rated themsalves more highly; in those
cass firmsindicated that used a Formal review process based on well establish procedures.

The next most important discriminator (Table4) was Contract Review (-0.945), which was
basad on agmilar criteria. The contract review criteriaquestioned about how firms check ther
documents prior to the submission of abid. Onceagain, firmsthat rated themsdves lowly
tended to useinformd adhoc gpproaches to OHS. This can be contrasted with higher ratings for
firms that they used Formal reviens with well established procedures. Poor performancein this
element means that inadequate resource tend to be been dlocated for OHS. The bottom 5
companiesdl perform poorly in this eements compared to thetop 5 companies; this supports
the findings of Holmes (1999)

In other words, firmsthat took the time to specificaly identify OHS risks associated with
upcoming projects were more highly rated on the CIDA métrix. It wasnot surprisng to find
that the mgjority of firmsthat do not alow for OHS co4t in their bidswerethe smdl firms.
(Tablel). This seemsto suggest that these firmswill find it difficult to implement the mogt to
effective of OHS during the congtruction phaseof ther projects. It ismorelikdy thet these
firms have an adhoc gpproach to the OHS that |eads overtime to greater risks of seriousinjury,

and alower overdl performance.

Both Nishgaki (1994) and Hinze (1988) found thet regular involvement by the company
management improved the safety Sandards. This research found thet to be true, dl thetop 5
contractors have regular OHS management reviews compared to only one of the bottom 5
contractors. It should be noted that the bottom 5 companies are sndler firms, and it ispossible
that the company management of those organisations may perceive that thereislessrisk
associated with samdl vaue contracts. Asaresult there may be an expectation that safety can
take careof itsdf without further assstance.



CONCLUSON

As expected the mgor factor affecting the OHS standard was found to be the company' ssze.
This research found thet larger contractors tend to perform better compared to smdler
companiesbecausethey have gregter resourcesto do o. Largefirms generdly do larger
projects with more risks and S0 are required to implement better OHS plans.

Smdl contractors and sub-contractors on the other hand, generdly perform poorly for smilar
reasons; ther projects are generdly smdler and have lesser OHS risks Many occupationd
hedth and safety professionas believe that the gpplication of effective occupationd hedlth and
safety management systems will lead to abetter OHS performance. Management commitment
playsamgor rolein OHS performance. However, smal companies seem to lack both the
financid resources and management commitment to improve their own OHS performance.

The condruction indudtry contains avery large proportion of smdl firmsthat may not beina
grong podtion to implement good OHS sysems. However, firmsthat want to improve their
OHS performance should become more drategic about ther actions. This research has shown
that amdl contractors tend not to include OHS codsin ther tenders reducing ther ability to dedl
with potentia problems. Contractors that have more forma process for identifying their OHS
cogts prior to bid, tend to become higher rated on the CIDA matrix;.

Findly existing government safety regulations place considerable pressureon dl firms, large
and smadll, to protect the congtruction workforce. This research has shown thet small firms do
not seem to have the ahility or motivation to achieve high levels of OHS when benchmarked
agand larger firms This cdlsinto question the notion that OHS performance can be achieved
by smply raisng government OHS regulations. Small firms should perhaps be targeted for
Specid resources and training opportunities.
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