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Accidents occur on congruction Stes aound the world despite various
occupationd safety and hedth laws, rules, and regulations. There is an nternaiond trend
away from prescribing compliance with safety laws toward a performance approach.
Contractors are dlowed flexibility to choose the means and methods to perform ther
operations safely.

This sudy examines whether a peformance approach is an effective and
acceptable gpproach to improving safety and hedth on congruction Stes. The study has 5
main objectives (1) to increese understanding of the peformance paradigm and its
goplication to safety and hedth in condruction; (2) to determine the feeshility and
acceptance of the peformance approach as an effective dternaive to previous
prescriptive approaches to construction safety; (3) to develop a model based on the

review of literature on the performance approach in condruction and examindion of



exiding international condruction safety and hedth legidation; (4) to edablish whether
goplications for variances to OSHA's prescriptive requirements would have been
obviated by the performance gpproach; and (5) measure the level of knowledge of the top
management sructures of congruction firms about the performance gpproach and ther
atitude toward itsimplementation in their firms.

We reviewed the literature on the performance approach extensvely. We studied
goplications for variances to OSHA's requirements. We used a sdf-adminisered
questionnaire survey for the top management of 100 construction firms.

This study showed that most of the sample population (78%) believed they
understood the performance approach very well. Most (58%) preferred this approach.
The areas of flexibility, support for innovation, and ease of introducing new materias
were regarded as being most important. Top management (54%) drove maor change.

The demondration of consstent and decisve persond leadership, introduction of
gopropriate training programs, and dlocation of adequate resources were the most
important actions for the successful implementation of the performance gpproach. The
strongest predictor of worker participation was the importance of safety and hedth issues
Strong predictors of the actions that would be teken to implement the performance

approach were implementation factors and position within top managemen.



INTRODUCTION

Background to the Study

The condruction industry has earned the reputation of being a dangerous or
highly hezardous industry because of the disoroportionately high incidence of accidents
and fatalities that occur on condruction stes around the world (The Business Roundtable,
1983; Churcher and Alwani-Starr, 1996; Brown, 1996; Rowlinson, 2000; Smallwood and
Haupt, 2000). Dangerous refers to being risky, hazardous, or unsafe. Situations, tools, or
other dements may be dther imminently dangerous referring to an impending or
immediate risk such as a bare éectrical cord, or inherently dangerous such as poisons,
explosves or chemicas.

Condruction worldwide is a ggnificant employer of labor as large proportions of
its activities and operaions have labor-intendgve characteristics (Haupt, 1996). In Europe,
for example, the condruction industry employs about 7.5% of the totd indusrid
workforce (some 11 million workers). European congtruction accounts for 17.5% of all
work-related accidents and injuries (some 1 million accidents per year). Congruction is
responsble for about 22.5% of al occupationa degths, representing some 1500 fatal
accidents per year (Berger, 2000; Dias and Coble, 1999). For many years congtruction
has consgently been among those indudries with the highest injury and fatdity rates

(Khalid, 1996; Hanna et a., 1996).



Personad hazards' have been cited as a generd cause of accidents” on bridge
condruction gtes in the United States, United Kingdom and Japan (Gee and Saito, 1997).
These hazards include injuries to workers through fdling, something fdling on them, and
tripping over obstacles.

Despite sophisticated safety and hedlth regulations in most countries, high rates of
injury and fataity perdst. The procedures intended to prevent such accidents are usudly
mandated by the appropriate occupational safety authority in each country (Gee and
Sato, 1997). Scholars and professonals within the construction indusiry recognize that
regulations and legidation by themselves are not enough to bring about the desired god
of zero accidents and incidents on congtruction Stes (Center to Protect Workers Rights,
1993; Ratay, 1997). However, adherence to them aone does demongtrably improve Ste
sdfety. If reasonable in philosophy, adequate in detall, and worded without ambiguity,
legidation and regulaions provide a bass for the employment and enforcement of good
congtruction practices. According to Ratay (1997), good codes and standards can improve
condruction safety a minimal or no extra cos. On the other hand, poor codes and
dandards can contribute to increased costs and disputes with little or no impact on
congruction safety. These costs and disputes arise from delays in construction progress,

pendties for these ddays, financid losses, persond injuries and fatalities.

1 A hazard is a dangerous condition that can interrupt or interfere with the expected,
orderly progress of an activity. Hazards may be negligible when they will not result in
injury to people or serious damage to equipment; margina when they can be controlled to
prevent injury or damage; critical when they will cause injury or serious damage or both;
and catastrophic where they will cause death to workers.

2 In the U.S, according to worker’s compensation and other insurance and liability laws,
an accident is any unplanned and unexpected event that causes injury or illness.



At firg glance, many safety and hedth legidative and regulatory frameworks are
prescriptive®. That is, they specify, in exacting terms, how the employer must address any
given conditions Additiondly, these sandards and regulations tend to support the
traditiond command-and-control, deemed-to-comply, or prescriptive approach of
addressng unsafe conditions, exising and potentid hazards while placing little, if any,
emphass on addressing unsafe worker behavior. Smply providing and enforcing
prescriptive rules and procedures is not sufficient to foster safe behavior in the workplace
(Reason, 1998). Legiddaive frameworks effectively address the work environment and
procedures. It is the role of management to interpret how the provisons of such
legidative frameworks will be enacted on condruction Stes relative to working practices.
If unsafe worker behavior were addressed by legidation, congruction practitioners might
regard themsaves as being absolved from their safety and hedth responghilities to their
workers. For example, if the law specified that construction workers had to come to work
wearing mandatory minimum protective gear, it becomes an issue regarding who should
provide the gear. Further, who should enforce the implementation of the law and who
should bear the costs involved become other issues to be considered. The focus of
implementation and enforcement has consequently been on compliance rather than on
proactive preventive measures. Punitive measures for noncompliance are usudly in the

form of fines.

3 Prexription literally means connection or conformity with Statutes. The prescriptive
aoproach is concerned with enforced conformity to the law, regulations and rules
Prescriptive standards, therefore, require drict, rigid, and objective criteria to be met to
be in compliance. To be in compliance means to act in accordance with dl applicable
rules and dandards that usudly represent minimum requirements and become outdated
by advances in technology or changes in working procedures.



Research conducted by the Nationd Safety Council (NSC) and the Du Pont
Company (Human Performance Technologies, 1998), however, suggests that, based on
the root causes of accidents that were andyzed, the focus of standards and regulations on
physicd conditions might be misdirected (Table 1-1). The results of both studies strongly
support the notion that the behavior of workers on congtruction sites needs to be changed
if sdfety peformance is to be improved. The question that aises is whether unsafe

behaviors can be changed by legidation or through effective management.

Table 1-1 Root causes of industrid accidents

Causes Nationd Safety Council (%) Du Pont Company (%)
Unsafe conditions 10 4
Unsafe behaviors 88 96
Unknown causes 2 -
Total 100 100

Adapted from Human Performance Technologies (1998)

Advocates of the behavior-based safety approach focus their attention on the
modification of unsafe behaviors through the primary processes of observation and
feedback (Blair, 1999; Geller, 1988; Geller, 1988; Geller, 1999; Loafman, 1998; Krause,
1993; Matthews et d., 1999; McSween, 1993; McSween, 1995; Sulzer-Azaroff, 1999).
Unsafe physcd conditions, equipment and management actions and atitudes are
seemingly not addressed.

Hinze (1997) however disputes the results of these dtudies suggesting that the
numbers are unsubstantiated and meaningless. He contends that accidents are a
combination of physicd conditions on condruction dtes and worker actions suggesting
that safety should therefore focus on both. However, if the results of the studies imply

that between 98% and 100% of indudtria accidents are caused by a combination of



unssfe behaviors and unsafe conditions, then it seems that both can be addressed.
Consequently, most accidents can be avoided.

The condruction industry is experiencing fundamenta changes brought about by
seveard influences such as increasing trade liberdization (Alleyne, 1997), globdization
and internationdism. These influences are being accompanied by direct action to make
the condruction industry peform more efficiently by ownes of internationd
congtruction projects (Atkin and Pothecary, 1994). Arguably, the movement toward
globa integration is unstoppable (Alleyne, 1997). Moreover, the growing markets in the
Fa Eadt, Middle Eadt, Africa and South America present numerous opportunities for
industry participants.  As enterprises exploit these opportunities, they are increasngly
confronted with how to cope with human rights issues that include worker protection.

Human rights issues have become a focd point of debate throughout the world.
Worker safety and hedth are a subset of these issues, and accordingly should come under
the same scruting. However, in an internationd environment where no  uniformly
accepted internationd safety and hedth standards currently exidt, it is extremdy difficult
for congruction practitioners to ensure that they create workplaces that are safe for ther
workers. Consequently, workers are forced to interpret the compliance requirements of
legidation, implement condruction practices, and use condruction materids with which
they are unfamiliar.

Increesing economic  globdization necesdtates the internaional  harmonization
and necesdtates the development of regulatory standards and requirements critica to
competition and economic efficiency (Office of Management and Budget 1996). Because

of reducing the regulatory burden on international condruction practitioners under free



trade and anti-trust agreements through uniform internationd sandards, the economic

efficiency of ther operations is likdy to be incressed. This ghift is evidenced by

worldwide interest in the development of performance-based building standards* This

internationa interest is fuded primarily by the need to address the difficulties posed by

current prescriptive codes and standards pose, inter alia, regarding the following:

- Optimization of building congruction cogs,

- Product or system and process innovation; and

- Egablishment of far internationa trading agreements (Foliente, Leicester, and Pham,
1998).

Prescriptive codes are restrictive and congtitute mgjor non-tariff trade barriers that
inhibit the building and condruction trade. Effectively, they do not permit congtruction
prectitioners the flexibility to reduce congtruction costs through the easy introduction and
subsequent use of innovative and new maerids and technologies. Since they are usudly
very country-specific  making compliance requirements difficult to undertand and
implement, they inhibit internationd trade.

This drive is supported by member economies who are signatories to the World
Trade Organization (WTO) who have committed themsdves to the use of performance
requirements in their trade dedlings with each other (Foliente, Leicester, and Pham,
1998). These performance criteria can be used to evaluate the fitness of a product for a

particular purpose or to evaduate the merits of accepting new and innovative products and

technology in their markets.

4 Standards are statements of conditions or levels of acceptance that are acceptable to dl
concerned, and are then used to evaluate conditions and performance (Marshal, 1994).
Performance-based refers to the approach in terms of which performance, as defined
ealier, is the principd, essentid or fundamental ingredient or god. Performance-based
dandards, therefore, identify important, broadly defined gods that must result from
applying a standard, rather than specific technica requirements.



Pressure is mounting internationdly for such performance-based standards to be
developed because of the globa emphass on making workplaces safe and reasonably
free from hedth hazards (American Nationa Standards Institute, 1996a; ANSI, 1996bh).
Standards are needed that dlow innovation and flexibility, especidly snce risk and
safety vary among countries based on their socioeconomic postion (Wash and Blair,
1996; Lapping, 1997). The variance in environmentd and occupatiiond hedth and safety
gandards between different countries has been cited as a mgor route of the internationa
transfer or acquigtion of hedth risks (Alleyne, 1997). The industry has not responded
well to demands for improved productivity and qudity, atention to environmental issues,
reduced life cycle cogds, vaue for money and improved safety performance (Haupt and
Coble, 2000a)

In the increesingly globa competitiveness of the condruction business, qudity
control and qudity assurance for a consgtent level of performance in hedth and safety in
congruction is no longer optional (Kashef et d., 1996). In fact, it is criticd to advocate
more drongly for a concerted engagement in globa hedth issues such as safety and
hedth in internationa condruction to make the industry a safer one for condruction
workers throughout the world. Research has shown that safe workplaces and workers
improve productivity accompanied by reduced costs and increased profitability (Hinze,
1997; Levitt and Samelson, 1993).

There has been a deadily growing recognition that new and different approaches
ae necessary to arest the incidence of accidents and fatdities on condruction Stes
around the world. Previous country-specific prescriptive approaches have failed to reduce

the number of accidents occurring on congruction dtes around the world. A uniform



internationd  approach that reduces the variance of condruction safety and hedth
dandards between different countries could decresse the transfer and acquistion of
hedth risks

In response, safety and hedth regulaions have been subjected to mgor revisons
during the last three decades. In some cases, new legidative and regulatory approaches
have entirdy replaced exiding regulations and legidation. The emphasis of these new
pieces of legidation in Europe, the United Kingdom and New Zedand, for example, has
been on individuds and their duties. Additiondly, they represent a noticesble departure
from previous prescriptive approaches (Coble and Haupt, 1999; 2000). They have been
based on principles designed specificaly to incresse awareness of the problems
asociated with safety and hedth issues. They demondrate a new approach and
commitment to the management of condruction projects. The vaue of these new efforts
lies in the requirements of al participants in the congtruction process to make safety and
hedth a mandatory priority in a structured way (Cadwell, 1999; Lorent, 1999). They are
performance-based. Rather than prescribing strict compliance with  regulations,  they
focus on sidfying safety outcomes or performance requirements. Consequently, they
permit flexibility in deding with safety and hedth issues Additiondly, they provide a
framework within which dl the activities of dl participants in the congruction process
are coordinated and managed, in an effort to ensure the safety of those involved with

congtruction.

Resear ch Problem Statement

Accidents, incidents, injuries and fatdities continue to occur unabated on

congtruction stes around the world a conggtently high rates (Hinze, 1997; Center to



Protect Workers Rights, 1995; Berger, 2000). This dtuation perssts despite various
regulatory sysems and standards in the condruction indusiry in most countries. These
gystems and dandards teke the form of occupationd safety and hedth laws, rules and
regulations. Over the vyears different philosophicd approaches to congruction
occupational safety and hedth management have evolved that have underpinned the
design, implementation and enforcement of these regulatory systems and standards. They
have, however, built on the basc premise that condruction accidents and fataities may
be mitigated by good congtruction practices, utmost care, effective ingpection, and drict
enforcement of high standards of care (Ratay, 1997). While differing in gpproach, scope
and gpplication from country to country, these regulatory frameworks have maintained
ther universd objective of the improvement of condruction safety and hedth
performance. In the context of international condruction, this objective becomes harder
to achieve when dl participants in the construction process’® induding the enforcement
agencies, have to follow the same rules (Ratay, 1997). Codes and standards serve this
purpose. While these by themselves do not prevent al accidents, adherence to them does
improve dte safety. The codes and standards provide the basis for the employment and
enforcement of good condruction practices. However, to fulfill this role they have to be
reasonable in philosophy, adequate in detall, and wel worded without ambiguity (Ratay,
1997). This is precisdly where the problems lie. Approaches followed include the
traditiond prescriptive gpproach and, more recently, the behaviora based approach. The

focus has been largely on addressng physcd factors on condruction dtes like job

® The congtruction process involves the various phases of the project including initiation,
definition, pre-desgn, preparation of design documents, preparation of congtruction
documents, congtruction operations on Site, hand-over, occupancy and maintenance.
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conditions, mechanica hazard dimination and forms of protectiony and somewhat on
pesona or behaviora factors such as worker training, attitudes and physica
characterigtics, and the job environment (Barie and Paulson, 1984). While the
implementation of these gpproaches has resulted in the reduction of accidents, incidents,
injuries and fatdities, the condruction sector is gill most responsible for accidents and
deaths compared with al other industrid sectors. Unfortunadly, this trend is a worldwide
phenomenon. Further, there is no mgor tangible incentive for contractors to go beyond
the minimum compliance requirements of safety and hedth regulations (Ebohon et al.,
1998).

There is an internationa trend, particularly in Europe and the United Kingdom,
toward redirecting the focus away from the need to comply prescriptively with
condruction occupational safety and hedth laws, toward a more flexible approach. In this
agoproach, the focus is on the process and outcome rather than on the means of
compliance (Coble and Haupt, 1999; 2000). This peformance-based approach alows
congruction contractors to determine how to perform their operations. The approach is
based on the postion that each project process and design is unique; and consequently,
compliance with a rigid set of rules is not feasble (Lapping, 1997). Rather than enforce
complex rules and regulaions with punitive messures such as heavy fines for
noncompliance, regulatory and enforcement agencies are required to develop efficient
and effective enforcement drategies with smplified, flexible, and consstent standards
(Lapping, 1997).

This dudy examines the performance approach to determine its appropriateness

and acceptance as a safety management agpproach. This sudy is motivated by the current
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lack of literature on the performance approach as it relates to congruction worker safety
and hedth. Further, the performance gpproach, particularly in the United States, has not
been readily regarded as an acceptable dternative gpproach to the largely prescriptive
gpproach promoted and fostered by the Occupationd Safety and Hedth Act and
Adminigration (OSHA). As far as the researcher is aware, there has not been any study
that has atempted to measure the levd of undersanding nor the acceptability of the
performance approach among contractors. Against the background that there have been
different legidative and regulatory atempts to introduce the performance approach, there
is a need for a universad and comprehensve modd that would assst participants to
successtully implement the approach in ther workplaces. Findly, the sudy is driven by
the need to inform about the approach and provide a clearer underganding of the
potential  benefits of introducing and implementing it in the area of condruction worker

ety and hedth,

Resear ch Objectives

The purpose of this sudy is to examine whether a performance-based approach to
condruction safety management is an effective and acceptable approach to improving
safety and hedth on condruction dtes More specificdly, the dudy has five man
objectives.

The first objective is to increase the understanding of the peformance paradigm
and its application to safety and hedth in condruction. This objective is accomplished by
examining what is known about the gpproach as it applies to the condruction industry,

while defining its essentid eements and unique characteridtics.
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The second objective is to determine the feadbility and acceptance of the
performance approach as an effective dternative to previous prescriptive or deemed-to-
comply approaches to condruction worker safety. It would be achieved by comparing
dternative approaches to identify those features, which are mogt likely to influence safety
and hedlth performance on congiruction Sites.

The third objective is to develop a modd for implemating the performance
approach to worker safety and health on congtruction sites anywhere in the world.

The fourth objective is to establish whether variances to OSHA’s precriptive
requirements have arisen due to the nonapplicability of these measures in the particular
circumstances, and whether a performance approach would obviate these variances. This
objective will be achieved examining applications to OSHA for variances, the profiles of
the applicants, the nature of the variance sought, the reasons and motivations for the
gpplication, and the outcomes of the applications.

The fifth objective is to measure top management’s knowledge about the
peformance approach and ther attitude toward its implementaion within ther
organizations. We examine top management’s ability and willingness in order to
determine how they will implement the performance approach.

Through this dudy we am to contribute to the literature on the performance
goproach to congruction worker safety and hedth, especidly since very little has been

written about this specific gpplication of the performance approach.

Resear ch M ethodology
The methodology of this study is shown in Fgure 1-1 and conssts of the

following:
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Literature Review

v

Examination of Existing
Legidation

!

Development of Implementation/Procedural
Model

'

Research Design

v
v v v v

Electronic OSHA International Contractor
Interviews Variances Survey Survey
Helen Bill OSHA and Administration of
Tippett Porteous DOL web Questionnaires
¢ ¢ sites ¢
CIB W99-L List of
and CNBR-L Contractors
Listserves
A 4 v

\ 4 Data Analysis <

Figure 1-1 Flow-chart of research methodology

- A review of the literature to determine what is known and determine current practice
of the peformance approach in the condruction industry regarding construction
worker safety and hedth;
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- An examinaion of exiging internationd condruction worker safety and hedth
legidation, codes and standards to identify the differences between the performance
and prescriptive approaches, with focus on concomitant innovations and restructuring;

- An dectronic discusson with rdevant experts and paticipants in the desgn and
implementation of performance-based building codes and legidation (where this has
occurred) to identify the motivation for the change from previous gpproaches, and
problems encountered with implementation;

- An examination of gpplications for variances to OSHA requirements, the profiles of
gpplicants, and the reasons and motivations for the applications, and

- A aurvey of the top management of a sample of condruction firms in the United States
to determine ther attitudes and opinions about the performance agpproach and its
implementation in their organizations.

Structure of Study

This introductory chapter outlines the research problem addressed by this study. It
a0 sts out the objectives of the study and includes a brief description of the research
methodological approach that is used.

In the chapter on safety performance of the condruction indudtry, the safety
performance of the condruction indudry is examined agangt the background of its
importance as an economic industrial sector.

The literature on the performance gpproach is reviewed in the chapter entitled,
The Performance Approach, to determine current practice and what is known about the
approach in genera, and about congruction worker safety and hedth specificdly. In this
chapter, we consder severd of the issues rased in the literature that affect
implementation of the gpproach. We aso condder the regulatory frameworks
underpinning the performance gpproach in Audraia, New Zedand, the United Kingdom
and Canada. We discuss regulatory issues suggested by the literature pertaining to the
design and implementation of a successful performance approach.

Some of the exiding internationd legidation, codes and standards are examined

in the chapter entitled, International Performance-based Safety Legidation, with
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emphasis on the innovations and redtructuring that resulted from the change from the
previous gpproaches. Where new legidation has been introduced, the resulting concerns
areidentified.

In the chapter entitled, Implementing the Performance Approach, a modd for
implementing the peformance approach in the area of condruction worker safety and
hedth is developed and discussed. It is hoped tha this modd would be generaizable to
al contexts anywhere in the world regardless of the prevailing paradigm and regulatory

framework.

The methodology used in the study is discussed in the chapter entitled, Research
Methodology. Data are andyzed in the chapters entitled, Anayss of OSHA Variances,
Andyss of Findings of Top Management Survey; and Corrdation, Regresson Andyss
and Moddling, respectively. The chapter, Summary, Conclusions and Recommendations,

outlines the research findings, contributions, and recommendations for future sudy.



SAFETY PERFORMANCE OF THE CONSTRUCTION INDUSTRY

Introduction

The date of the condruction industry in a country is symptomatic of the date of
its national economy. Put another way, the fate of any naiond economy cannot be
separated from that of the congtruction industry. This is a consequence of the forward and
backward linkages the condruction sector forges with the rest of the economy (Drewer,
1980; Ahmad and Yan, 1996). The backward linkages refer, for ingtance, to the
congruction materials and services sectors of the economy. The forward linkages refer to
the economic activities that result from the use of condructed buildings and facilities.
This chapter shows that as an industrid sector, the condruction indudtry is too important
to ignore. For this reason, the nature and characteristics of the congtruction industry are
examined. Againg this background, the safety performance of the congruction industry

iscriticaly discussed.

Importance of the Construction Sector

The condruction sector plays an important role in the economies of countries
throughout the world. The role of the condruction industry in economic development has
been validated by severd sudies (Strassman, 1975; Turin, 1969; Wadls, 1986; Ofori,
1988). In these studies, a strong datigticad relationship has been established between the
date of the condruction industry and economic growth. Turin (1969) andyzed the data

for 87 countries (developed and underdeveloped) between 1955 and 1965. He concluded

16
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that a pogtive correation existed between the vaue added by congtruction and the Gross
Domestic Product (GDP) of the country. Strassman (1975), who argued that the
congruction industry mirrored a pattern of dructurd change that reflected a country’s
level of economic development, echoes this conclusion.

It has further been edtablished that where economic growth has been sgnificant,
the growth of condruction output has been even more dramaic (Wdls, 1986). For
example, in the UK, the congtruction industry was projected to have an economic output
of some £58 hillion ($87 billion) in 1998, which conditutes approximately 10% of the
GDP (Condruction Task Force, 1998). In China, while the GDP was growing rapidly
gnce 1979, the share of the congruction industry as a percentage of GDP increased as
well (Ahmad and Y an, 1996).

Generdly spesking, the assessment of the totd vaue of condruction output in any
economy is difficult to determine and usudly underdated. Nowhere in the nationd
accounts of any country is there a comprehensve picture of the total output of
condruction (Wdls, 1986). Wels, who has worked in the area of development
economics as it reates to the condruction industry, cites as one of the reasons for this
scenario the fact that the value added by congtruction to GDP is the difference between
the value of sdes a market prices, and the market vaue of dl current purchases. It
therefore excludes the value of purchased building materids and components, fud,
transport, professona sarvices, insurance and legd fees Additiondly, the vadue of
cgpitd  formation in condruction, which is a measure of the gross output of the

congtruction sector, excludes the value of repairs and maintenance work. Further, a large
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percentage of congruction activity, especidly in developing countries, is caried out in
the ‘informal sector.”® This contribution is not incdluded in nationd statistics.

The condruction industry is a mgor employer of labor. This dam is confirmed
by the data from sdected countries in Table 2-1. Of al indusrid workers, the
condruction sector employed between 4.9% (33.4 million) in the People's Republic of
China and 16.2% (5.7 million) in Mexico from 1994 through 1997. In the United States,
the average was 6.2% (7.9 million) for the same period. In the United Kingdom, the
average was 7.1% (1.8 million) for the same period. In Germany the average was 14.0%
(29 million) for the same period. The data in Table 2-1 should not be surprisng since
many congruction activities, tasks and operations are labor-intensve.

The data in Table 2-2 confirm tha condruction employment in developing
countries such as those in Africa follows a gmilar trend. As a percentage of totd
employment, employment in the condruction sector ranged from 4.8% (313,600 workers)
in South Africain 1997 to 11.8% (41,000 workers) in Botswanain 1995.

While caution must be exercised in the use of employment datistics, particularly
in developing countries, Turin (1969) found that regular congruction employment
contributed between 40 and 80 workers perl000 where the industry plays a lesser role,
and between 300 and 400 workers perl000 where congtruction plays a more significant
role as an economic sector in the nationa employment datistics.

Smilaly, in most deveoping ocountries, the congtruction sector contributed

between 2% and 6% of total employment (Low and Christopher, 1992).

® The informa sector refers to those mrticipants in the construction process who operate
outsde the regularly controlled sector characterized by regidration, unionization and
payment of various required fees



Table 2-1 Industria and construction employment statistics (1000s)

19

Country’ 1994 1995 1996 1997 Average
Egypt 15,241.4 15,344.2 N/A N/A 15,292.8
1,0194 967.6 993.5
(6.7%) (6.3%) (6.5%)
South Africa’ N/A 6,576.6 9,113.8 6,556.9 7,118.8
359.1 555.1 313.6 409.3
(5.5%) (6.1%) (4.8%) (5.7%)
Argentina 10,529.0 10,348.0 10,542.0 N/A 10,473.0
900.9 821.3 852.3 858.2
(8.6%) (7.9%) (8.1%) (8.2%)
Brazil N/A 69,629.0 67,920.0 69,332.0 68,960.3
4,229.0 4,337.0 4,583.0 4383.0
(6.1%) (6.4%) (6.6%) (6.4%)
Venezuela 7,265.9 7,667.0 7,819.2 8,286.8 7,759.7
6029 624,7 600.1 694.4 630.5
(8.3%) (8.1%) (7.7%) (8.4%) (8.1%)
Mexico N/A 33,881.1 35,226.0 37,359.8 35,489.0
51684 5778.8 6,264.9 57374
(15.3%) (16.4%) (16.8%) (16.2%)
Canada 13,2901.7 13,505.5 13,676.2 13,940.6 13,6035
743.8 715.0 705.4 730.7 723.7
(5.6%) (5.3%) (5.29%) (5.29%) (5.3%)
United States 123,060.0 124,900.0 126,708.0 129,558.0 126,056.5
7,493.0 7,668.0 7,943.0 8,302.0 7,851.5
(6.1%) (6.1%) (6.3%) (6.4%) (6.2%)
China 671,990.0 679,470.0 688,500.0 696,000.0 683,990.0
31,880.0 33,220.0 34,080.0 34,479.0 33,414.8
(4.7%) (4.9%) (4.9%) (5.0%) (4.9%)

" Numbers in Egypt and Mexico refer to persons aged 12-64 years and include only the
cvilian labor force; in Argentina persons aged 10 and over are included; in Brazil the
rurd population of Rondonia, Acre, Amazonas, Roraima, Para and Amapa are excluded;
in Canada, Denmark, Germany, Isragl, Hong Kong, Venezuda, Finland, Japan, Audrdia
and New Zedand persons 15 years and over are included and only the civilian labor
force; in Isradl resdents of East Jerusadlem are included; in the U.S. and UK the data
include only persons aged 16 years and over and the civilian labor force; in China armed
forces and re-employed retired persons are excluded and the whole national economy is
covered; Japan includes sdf-defense forces, in Turkey persons 12 years and over are
included and the civilian labor force

8 Data for South Africa were obtained fom Statistics South Africa via email on February
22, 2000. However, the data for 1996 were drawn from the published census of Statistics
South Africa A possble explanation is the excluson of the Bantustans from the emalled
data. Further, according to The World Bank’s African Development Indicators 2000 the
total employment for 1997 is 15,835,000. This figure was not used because a figure for
construction employment for 1997 was not available.
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Country 1994 1995 1996 1997 Average
Japan 64,530.0 64,570.0 64,860.0 65,570.0 64,882.5
6,550.0 6,630.0 6,700.0 6,850.0 6,682.5
(10.2%) (10.3%) (10.3%) (10.4%) (10.3%)
Hong Kong 2,872.8 2,905.1 3,007.7 3,144.7 2,982.6
220.5 229.3 269.6 306.2 256.4
(7.7%) (7.9%) (9.0%) (9.7%) (8.6%)
Israel 18714 1,965.0 2,012.7 2,040.2 1,972.3
118.0 140.6 150.0 146.2 138.7
(6.3%) (7.1%) (7.5%) (7.2%) (7.0%)
Denmark 25549 2,609.8 2,627.3 2,682.0 2,6185
158.5 163.2 170.2 176.1 167.0
(6.2%) (6.3%) (6.5%) (6.6%) (6.4%)
Finland 2,080.0 2,128.0 2,158.0 2,194.0 2,140.0
109.0 1150 118.0 130.0 118.0
(5.2%) (5.4%) (5.5%) (5.9%) (5.5%)
Germany 20,987.0 20,939.0 20,706.0 20,549.0 20,795.3
2,753.0 2,973.0 3,042.0 2,873.0 2,910.3
(13.1%) (14.2%) (14.7%) (14.0%) (14.0%)
Turkey 20,396.0 21,3780 21,698.0 20,815.0 21,0718
1,231.0 1,228.0 1,356.0 1,323.0 1,284.5
(6.0%) (5.7%) (6.2%) (6.4%) (6.1%)
United 25,697.0 25972.7 26,218.8 26,681.6 26,142.5
Kingdom 1,863.5 1,8355 1,818.7 1,864.8 1,845.6
(7.3%) (7.1%) (6.9%) (7.0%) (7.1%)
Audrdia 7,885.5 8,218.2 8,324.2 8,386.6 8,203.6
568.8 601.1 596.2 580.3 586.6
(7.2%) (7.3%) (7.2%) (6.9%) (7.2%)
New Zealand 1,559.5 1,632.6 1,687.5 1,735.9 1,653.9
92.4 99.7 1104 1151 104.4
(5.9%) (6.1%) (6.5%) (6.6%) (6.3%)

Source: ILO (1999); Statistics South Africa (SSA)(22/2/2000) and SSA (1998)

The dgnificant contribution of congruction employment is confirmed by the data
in Table 2-1where the range is between 4.9% and 16.2% of total employment.

In labor surplus economies where employment is scarce and seasond, labor-
intendve indudries like condruction reman invauable sources of employment and
income. Thus, the condruction employment contribution to the countries shown in the
Tables 21 and 2.2 is vitd to the economies of these countries. Such contributions are

likely to rise as the economy grows, industry develops, and per-capita income increases
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(Edmonds and Miles, 1984). Per capita income refers to the average annual income per
individua citizen Therefore, as economic growth accelerates, congtruction output will not

only expand but will dso be a clear linkage to the rest of the economy (Wells, 1986;

Ahmad and Y an, 1996).

Table 2-2 Role of condruction in national employment in African countries

Country Y ear Totd Congruction Share Of

Employment Employment Condtruction

(000s) (0Q00s) Sector (%)
Botswvana 1995 345.4 41.0 11.8%
Egypt 1995 15,344.2 967.6 6.3%
Morocco 1992 3,494.3 281.9 8.1%
Mauritius 1995 436.3 41.9 9.6%
South Africa | 1997 6,556.9 3136 4.8%

Source: 1LO (1999); Statistics South Africa (1998)

Natur e of the Construction Industry

The condruction industry is characteridicadly one in which most of its products
are unique for substance, form, size and purpose (Berger, 2000; Porteous, 1999). Each
building or facility may, therefore, be described as being custom-made. Buildings cannot
be isolated from the environment in which they are dtuated. From another perspective,
Widls (1986) cites that the products of congruction differ widdy in terms of location,
materias and production techniques, and the standards of the finished product regarding
gpace, qudity, durability, and aesthetic condderation. It is less well recognized that they
vay from each other, even when built to identicd plans and specifications (Porteous,
1999). For example, ground conditions may require different foundation depths or

systems for two otherwise apparently identica buildings.
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A further condderation is that the completed products are generdly not mobile in
that they are permanently fixed in specific locations. This congderation implies that even
if components are prefabricated and/or pre-assambled dsawhere, the find assembly
process remains ste-specific. Where they are not unique, work operations that are smilar
and repstitive are executed in work environments that change from hour to hour due to
changes in the environment such as weether conditions, location, physica conditions, and
height (Porteous, 1999).

The physca working environment in condruction varies with seasons and job
dte conditions. Site conditions concelvably vary between work done below naturd
ground leve, a ground leve, a eevated heights, and sometimes even over and under
water. This changing working environment results in potentidly hazardous dStudions.
Congruction workers are required, therefore, to familiarize themsdves congantly with
these new dtudions. Unlike manufacturing, continuity of production is not aways
possible, since each product of congruction is usudly unique.

Congruction stes are subject to loca conditions (Berger, 2000). The availability
of materids and plant equipment may vary, requiring subditution with maerids and
plant with which the labor force might be unfamiliar. Moreover, each building sSte
represents in effect the creation of a production ste where new workplaces are set up.
The term ‘mobile factories could be used to describe this phenomenon. At the end of
each congtruction project the ‘factory’ is disassembled and relocated to the Ste of a new
or different project. However, the conditions a the new dte might be completdy

different to the previous project ste.
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The condruction industry has often been described as an industry characterized
by fragmentation (Center to Protect Workers Rights, 1993; Hdledi, 1999). This
description has arisen due to the number of dekeholders and participants in the
congruction process from project inception through project completion and beyond —
each with divergent roles, gods, expertise and skills. This fragmentation has resulted in
the following:

- Increased congtruction costs;

- Low productivity;

- Poor communication between dl participants;

- Increased, and often, unnecessary, confusing and contradictory documentation;

- Ineffective and inefficient project management;
- Unnecessary ddlays,

- Unsatisfactory quality performance;

- Rework;

- Poor safety performance; and

- Codly and lengthy disputes (Haupt, 1996).

Additiondly, the compostion of congruction project teams responsble for the
design, project management and project execution, changes from project to project,
reulting in a lack of continuity and consstency. Traditionaly, design is separated from
the actuad condruction process with resultant problems in communication, coordination
and interpretation. Significant  professond, legd and inditutiona bariers  have
accompanied this separation, which has creasted continuity problems between the various
members of the project team, constructors and subcontractors.

The divorce of design from production in the construction process is reinforced by
the rigid compatmentdization of traning in the vaious desgn and condruction
professons (Wdls, 1986). A consequence of this compartmentalized approach has been
the isolaion of professonds from technical developments in the indusry due to a

corporate approach to condruction activities that disdlows innovation and technologica
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devdopment in the industry. The effect of this isolaion results in little consderation
being given to dterndive condruction materials and techniques Even more fundamenta,
is the consequent and apparent lack of concern for worker safety. It is rarely centrd to
the thinking of owners, designers, contractors and unions (Center to Protect Workers
Rights, 1993).

Under the traditiona building procurement sysem,® there is little incentive to
invedtigate dternaive materias, methods and safety options as a result of professond
fees being linked to the find cost of the project (Wdls, 1986). The cost of the time spent
in investigeting dternatives not be recovered from the client under such procurement and
contractua arrangements.

Further, this separation of design from production provides the ided breeding
ground for disputes between the various participants in the construction process. Apart
from the separdtion of desgn from production, contracting by its very nature is
adversarid. The objectives of the different contracting parties are different (Binnington,
1999). The objectives of the mgor contracting parties, namely, the client and constructor
are divergent regarding the traditional project parameters of time, cost, and qudity. For
example, condructors are condantly under pressure from clients to submit  highly
compstitive bids and reduce the cost of condruction. Competitive tendering usualy
results in the sdection of the contractor who is prepared to take the biggest risk or who

has made the biggest mistake (Binnington, 1999). This tenson contributes to the climate

® The traditiond building procurement system is one in terms of which the architect heads
up the project team receves the project brief and is soldy responsible for dl
communication with the client. The architect appoints the other participants in the
construction process.
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of disputes. Consequently, safety is one of the first areas to be sacrificed in the effort to
reconcile the divergent objectives.

Research conducted in New Zedand in 1997 (Site Safe, 2000) suggested that cost
driven projects and the competitive nature of the tender process resulted in lack of
margins and cost cutting of safety.

The condruction industry is subject to economic cycles and is dependent on
changing governmental priorities’® and policies producing ‘stop-go’  approaches in the
sector (Ahmad and Yan, 1996). In most economies in the world, the intensty of
condruction activity fluctuates according to variaions in investor confidence, availability
and cogt of finance and consumer demand, or even a combination of these (Porteous,
1999). These vaiaions are typica investor and consumer reactions to changing
governmentd priorities and policies.

Consequently, the congtruction industry does not enjoy continuous demand for its
products and services. This scenario implies that the demand for people with the
aoproprigte condruction skills dso fluctuates. Quaified and trained workers, needing
employment of some kind, leave the industry when demand for their services disgppears.
The impact of this occurrence is evident in the lack of invesment in, and lack of
commitment to worker training that is an important component of any plan to improve

safety performance.

19 For example, in China the sensitivity of the construction sector to the nationa economy
was evidenced during the period of the recent auderity program when the government
dammed brakes on the State Fixed Investment through a dowdown in gpprova of new
projects and a credit squeeze.
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Once congruction activity incresses, the shortage of skilled and trained people is
even more acute. To make up for this shortage, the labor force may be augmented with,
or even consst of, workers who lack the appropriate training and experience needed to
properly and safely execute the essential processes of congtruction assembly.

Frequently, these workers are expected to acquire totaly new skills ‘on the job'**
but without any dructured ingruction or training program (Porteous, 1999). Usudly a
proper induction program that has been shown to be effective in safety and hedth
programs is not conducted for these new employees. These workers condtitute the group
most likely to experience accidents (Hinze, 1997).

According to Porteous (1999), a further consequence of this fluctuation is the
variation in the numbers of workers who have been trained as distinct from educated. A
trained worker would know how to execute a condruction activity in a certan manner,
while an educated worker would know why the activity should be executed in tha
particular manner. Additionaly, it takes much longer to educate a worker than to train
one. The acquigtion of knowledge of the various sciences rdating to condruction is a
more gradua process than merdy learning how to perform a sequence of activities. The
industry, therefore, responds to meeting the acute shortage of skilled workers by
inveding in <ills traning of workers rather than in providing them with a good
education in covering al aspects of the construction process.

The procurement sysems used within the industry are frequently based on

competitive tendering. This tendering practice results in  contractors  undertaking

11 :On the job' refers to training that occurs on the actua job site where the worker is
employed and it implies that this skill acquirement is a consequence of performing the
work.
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congtruction projects on a ‘one-off bads. By implication each project is, therefore,
treated as being unique, without the prospect of ether the physca dructure being
reproduced, or the project team working together again on the next project. Since this
practice is the predominant means of obtaining work in many countries, it is difficult for
contractors to determine their future workload, plan or invest for the future. The risks
associated with this uncertainty leed to limited investment in fixed capitd, minimum
employment of permanent daff, and the increased use of subcontractors and casua |abor
(Center to Protect Workers Rights, 1993). There are few opportunities to learn from
mistakes on one building when the next one to be congdructed is an entirely different one.
Legd condderations tend to maeke the makers of mistakes reluctant to publish ther
newfound knowledge (Porteous, 1999). In addition, the highly competitive nature of the
industry does not encourage the sharing of knowledge with other potentid competitors
(Porteous, 1999). Industry prectitioners will avoid ther respongbility regarding safety
and hedth, usng the reasons just given as excuses for not observing safety and hedth
policies.

Because of the financid rewards and incentives to build more chegply in the
short-term, one of the firs areas, unfortunately, to experience cost cutting to improve the
competitiveness of tenders is that of safety and hedth (Porteous, 1999; Site Safe, 2000).
As long as the products of condruction are commodities, built for immediate sde or
financid returns on completion, there will be strong incentives for investors to push the
minimum mandatory requirements for safe and hedthy buildings. Short-term  market
forces are antipathetic to the expenses incurred in complying with a building code.

Building control regimes neither encourage nor discourage the condruction of buildings
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that exceed the minimum safe and sanitary requirements. It is likdy that the minimum
mandatory requirements of the code will become the norm as long as short-term financid
outlooks prevail.

A further characterigic of the indudry is the unfavorably high supervisor-worker
ratio, which according to Hinze (1997) should be of the order of 2.7 workers to 1
upervisor. Supervisors who have a more personad and postive reationship with their
workers have more favorable safety performance records (Hinze 1997, Levitt and
Samdson 1993). Thisrdationship is difficult to develop if theratio is high.

For a long time, the congruction industry has been labeled as one with a poor
hedth and safety culture. Efforts to improve hedth and safety performance will not be
effective until the hedth and safety culture is improved (Dester and Blockley, 1995).
That is, there is a need for a mgor paradigm shift regarding atitudes toward safety and

health on condtruction sites.

Safety Performance of the Construction Industry

In the industridized nations of the world, accidents', now cause more deaths than
al infectious diseases and more than any single illness®® except those related to heart
dissase and cancer (Brittannica Online, 1998). The condruction industrid sector is a
dangerous or highly hazardous one (The Business Roundtable, 1983; Churcher and

Alwani-Starr, 1996; Birchal and Finayson, 1996; Khaid, 1996; Smallwood and Haupt,

12 Accidents are unplanned and undesirable events that interrupt planned activities thet
may or may not result in injury or property damage.

13 An illness is a bodily impairment resulting from exposure over a period of time to a
harmful substance or environment, which does not occur immediately and is not evident
until some time after the exposure.
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2000). It has earned itsdf this unfortunate and unenviable reputation due to the
disoroportionately high incidence of accidents and fatdities which continue to occur on
congtruction stes around the globe. For ingtance, in New Zedland, congtruction workers
are three times more Ikdy to be killed and twice as likely to be serioudy injured than the
genera workforce (Site Safe, 2000). Internationaly, construction workers are two to
three times more likely to die on the job than workers in other industries while the risk of
seriousinjuryis dmost 3 times higher (Site Safe, 2000).

The condruction industry in the United Kingdom, for example, has for many
years consstently had the highest incident rate for fata accidents and serious injuries
when compared with dl other indudtrid sectors (Joyce, 1995). In New Zealand during
1998 more than 3,000 workers had injuries serious enough to prevent them from working
for more than five days (Site Safe, 2000). The number of fatdities in congruction
represents only a fractiona pat of the problem, with thousands of mgor injuries, and
even more minor ones, resulting in lost time.

In the United States of America, for example, the condruction industry employs
in the region of 6% of the entire industrid workforce (Table 2-1). However, the
congtruction sector has generdly accounted for nearly 20% of dl industria worker desths
(Hinze, 1997; Center to Protect Workers Rights, 1993).

In Europe, the dtuation is more serious with the condruction industry employing
on average between 5% of the indudrid workforce in Finland and 14% in Germany

(Table 2-1). Congruction accounts for on average between 7.5% of al accidents and

14 Injuries are bodily imparments that are immediate, occur a a fixed time and place,
resulting from accidents.
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injuries in the United Kingdom and 12.6% in Finland as evidenced in Table 2-3. The
sector is responsible for 30% of dl fatalities (Berger, 2000; Lorent, 1999).

The Accident Rehabilitation and Compensation Insurance Corporation (ACC) in
New Zedand, reported that the congtruction industry employed 5.8% of the totd
workforce (11% of the part time workforce) in 1998. Congtruction was responsible for
about 11.5% of the expenditure from the employer account of the ACC (Site Safe, 2000).
In 1998, condruction fatalities accounted for 32.9% of totd workplace fatdities (Site
Safe, 2000).

Although the incidence of injuries and fatalities has decreased by more than 50%
during the last 30 years, the number of accidents, injuries and deaths continues to remain
unacceptably high. In the United States done, accidents in the condruction industry cost
over $17 billion annudly (Levitt and Samelson 1993). Data from the ACC in New
Zedand indicate that between 1994 and 1996, clams for congruction injuries increased
by 28%, which is about twice the rate of increase for al other indudries (Site Sdfe,
2000). In 1997, the ACC spent NZ$69 million on trestment and compensaion for
condruction injuries, while the indirect cogt to firms and workers was conservatively
estimated a NZ$21 million.

The Center to Protect Workers Rights (1993) reported that in the United States,
workers in many congtruction trades died 8 to 12 years earlier, on average, than did many
white-collar workers. In the United States, three to four congtruction workers die from
injuries on the job each workday (representing 18.6 to 34 fataities per 100,000 full-time
workers). Further, congruction has more degths from injuries on the job than any other

indudtrid sector. It is estimated that there are on average more than 229,000 logt-time
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congruction worker injuries in the United States requiring restricted work or time off to

recover (Table 2-3).

Table 2-3 Industrid and construction accident statistics (1000s)

Country™ 1994 1995 1996 1997 Average
Egypt 60.7 57.3 55.4 50.9 56.1
5.7 4.4 4.3 4.2 4.7
(9.4%) (7.7%) (7.8%) (8.2%) (8.3%)
South Africa 9.0 10.5 9.6 6.3 8.9
0.8 0.9 0.8 0.5 0.8
(8.9%) (8.6%) (8.3%) (7.9%) (9.0%)
Namibia 50 3.9 4.2 4.9 4.5
0.9 0.7 0.6 0.8 0.8
(18.0%) (17.9%) (14.3%) (16.3%) (17.8%)
Panama 16.8 16.8 16.5 15.8 16.5
2.2 2.1 2.2 1.4 2.0
(13.1%) (12.5%) (13.3%) (8.9%) (12.0%)
Canada 429.7 411.2 378.6 380.7 400.1
334 31.0 29.9 30.5 31.2
(7.8%) (7.5%) (7.9%) (8.0%) (7.8%)
Mexico N/A 442.7 401.8 428.9 4245
457 39.3 359 404
(10.3%) (9.8%) (8.4%) (9.5%)
United States 3,061.0 2,967.4 2,832.5 2,866.2 2,931.8
246.1 2219 220.5 230.7 229.8
(8.0%) (7.5%) (7.8%) (8.0%) (7.8%)
Venezuela 8.0 7.6 6.5 52 6.8
2.1 2.2 1.1 15 1.7
(26.3%) (28.9%) (16.9%) (28.8%) (25.4%)
Puerto Rico 28.0 25.6 27.2 26.0 26.7
2.1 1.9 2.2 1.2 1.1
(7.5%) (7.4%) (8.0%) (4.6%) (4.2%)
China 16.3 285 29.0 26.4 25.1
2.7 2.1 2.0 1.6 2.1
(16.6%) (7.4%) (6.9%) (6.1%) (8.4%)
Hong Kong 64.4 59.4 59.5 62.8 61.5
16.7 155 16.7 19.1 17.0
(25.9%) (26.1%) (28.1%) (30.4%) (27.6%)

15 Numbers in Egypt indude establishments employing 50 or more workers, in South
Africa before 1996 they exclude occupational diseases, but include non-fata cases
without lost workdays, in the U.S. they indude edablishments with 11 or more
employees, in China state owned enterprises only are included; in the UK road traffic
accidents are excluded; in Audrdia Victoria and Audrdian Cepitd Territory ae
excluded.
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Country 1994 1995 1996 1997 Average
Israel 84.2 88.3 92.3 83.8 87.2
10.1 10.5 12.0 10.4 10.8
(12.0%) (11.9%) (13.0%) (12.4%) (12.3%)
Jordan 13.7 15.3 14.8 134 14.3
24 24 2.7 3.3 2.7
(17.5%) (15.7%) (18.2%) (26.4%) (18.9%)
Denmark 47.7 49.7 50.6 N/A 49.3
4.1 4.5 4.3 4.3
(8.6%) (9.1%) (8.5%) (8.7%)
Finland 56.1 57.6 531 N/A 55.6
7.3 6.9 6.9 7.0
(13.0%) (12.0%) (13.0%) (12.6%)
Norway 24.0 30.1 27.8 341 29.0
2.3 3.2 2.8 34 29
(9.6%) (10.6%) (10.1%) (10.0%) (10.0%)
United 159.6 150.3 158.3 167.3 158.9
Kingdom 11.7 10.3 12.0 13.8 12.0
(7.3%) (6.9%) (7.6%) (8.3%) (7.5%)
Audraia 135.7 139.1 1334 123.9 133.1
131 12.8 12.2 10.8 12.2
(9.7%) (9.2%) (9.1%) (8.7%) (9.2%)
New Zealand 31.6 40.0 42.6 36.5 37.7
25 3.6 4.0 4.1 3.6
(7.9%) (9.0%) (9.4%) (11.2%) (9.4%)

Source: ILO (1999)

The data in Table 2-3 from sdected countries indicate the number of accidents in
the congruction industry during the period 1994 through 1997. The data suggest that the
condruction industry is responshble for, on average, between 7.5% of al types of
accidents in the United Kingdom and 27.6% in Hong Kong. Noticeably, the sector
accounts for, on average, 7.8% of al types of accidents in the United States and Canada,
and 9.5% in Mexico for the same period.

The range for the African countries sdected is from 8.3% in Egypt to 17.8% in
Namibia For Adan countries sdected, the range is 84% in Manland China to a
staggering 27.6% in Hong Kong. For the sdected South American countries, the range is

4.2% in Puerto Rico to 25.4% in Venezuda. For Europe, the range is 7.5% in the United
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Kingdom to 12.6% in Finland. For Oceania the range is much closer with Audrdia

being 9.2% and New Zedand 9.4%. In the Middle Ead, the range is from 12.3% in Israel

t0 18.9% in Jordan.

Table 2-4 Satidtics for industrid and condtruction fataities

Country™ 1994 1995 1996 1997 Average™’
Egypt 203 201 154 180 185
39 40 33 21 33
(19.2%) (19.9%) (21.4%) (11.7%) (18.0%)
South Africa 913 879 612 482 722
103 114 Y| 74 86
(11.3%) (13.0%) (8.8%) (15.4%) (11.9%)
Namibia 41 41 48 18 37
6 3 6 2 4
(14.6%) (7.3%) (12.5%) (11.1%) (9.25%)
Panama 65 85 60 76 72
8 16 7 7 10
(12.3%) (18.8%) (11.7%) (9.29%) (13.2%)
Canada 724 749 703 833 752
145 137 150 149 145
(20.0%) (18.3%) (21.3%) (17.9%) (19.3%)
Mexico N/A 1,618 1315 1,568 1,500
261 209 220 230
(16.1%) (15.9%) (14.0%) (15.3%)
United Sates 6,632 6,275 6,202 6,238 6,337
1,028 1,055 1,047 1,107 1,059
(15.5%) (16.8%) (16.9%) (17.7%) (16.7%)
Puerto Rico 67 82 58 41 62
7 20 14 6 12
(10.4%) (24.4%) (24.1%) (14.6%) (19.0%)
China 7,235 20,005 19,457 17,558 16,064
1513 1474 1,358 1,056 1,350
(20.9%) (7.4%) (7.0%) (6.0%) (8.4%)
Hong Kong 263 247 278 247 259
76 89 70 63 75
(28.9%) (36.0%) (25.1%) (25.5%) (29.0%)

6 In Egypt esteblishments with 50 or more employess are included; in Namibia and
Finland deaths occurring within 1 year of accident are included; the U.S. includes
edablishments with 11 or more employees, China includes deaths occurring within 1
month of accident; Hong Kong includes manua workers; in the UK road traffic accidents
are excluded; in Audrdia Victoriaand Audraian Capitd Territory are excluded

17 All datain this column have been rounded up to the nearest whole number
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Country 1994 1995 1996 1997 Average
Japan 2,301 2414 2,363 2,078 2,289
942 1,021 1,001 848 953
(40.9%) (42.3%) (42.4%) (40.8%) (41.6%)
Jordan 23 27 10 18 20
3 3 4 9 5
(13.0%) (11.1%) (40.0%) (50.0%) (23.8%)
Denmark 75 84 76 N/A 78
15 14 13 14
(20.0%) (16.7%) (17.0%) (17.9%)
Finland 55 46 48 N/A 50
8 12 6 9
(14.5%) (26.1%) (12.5%) (17.3%)
Norway 42 60 53 64 55
10 12 0 11 8
(23.8%) (20.0%) (0%) (17.2%) (15.0%)
United 211 233 220 230 224
Kingdom 59 66 66 59 63
(28.0%) (28.3%) (30.0%) (25.7%) (27.9%)
Audrdia 324 289 246 289 287
43 43 38 30 39
(13.3%) (14.9%) (15.4%) (10.4%) (13.4%)
New Zealand 45 55 59 43 51
7 7 4 7 6
(15.6%) (12.7%) (6.8%) (16.3%) (12.3%)

Source: ILO (1999)

The data in Table 2-4 reflect the extent to which the condruction indudry is
responsble for fatdities when compared with the totd number of fatdities in the work
place.

The condruction industry contributes, on average, from 84% in Mainland China
to 41.6% in Japan of dl indudtrid fatdities from 1994 through 1997. The sector accounts
for, on average, 16.7% of dl types of indudtrid deaths in the United States, 19.3% in
Canada, and 15.3% in Mexico for the same period. The range for the African countries
sdected is from 9.25% in Namibia to 18.0% in Egypt. For Asian countries seected, the

rangeis 8.4% in Mainland Chinato a staggering 41.6% in Japan.
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For the sdected South American countries, the range is 13.2% in Panama and
19.0% in Puerto Rico. For Europe, the range is 15.0% in Norway and 27.9% in the
United Kingdom. For Oceanig, the range is much closer with Audrdia being 13.4% and
New Zealand 12.3%. In Jordan, the contribution is 23.8%.

While the data in Table 2-4 confirm tha the condruction indudtry is responsble
for a mgjor proportion of al workplace-rdlated deeths, a more illugtrative datistic would
be the rate of fatalities perl000 workers employed. These data are reflected in Table 225
for selected countries.

An examindion of the data in Table 2-5 confirms, on average, that for every
10,000 workers employed in congruction the number of workers tha will be fataly
injured in:

- Egypt, Canada, Balivia, Spain and Korea will be 3 workers;
Panamawill be between 4 and 5 workers,

Turkey will be between 5 and 6 workers; and
Hong Kong will be between 10 and 11 workers.

Apat from the actud cods incurred regarding injuries and fatdities, the nationd
economy of any country suffers enormous cost and loss of productivity due to the number
of workdays lost as a consequence of occupational injuries and degths.

The data in Table 268 provide an indication of the magnitude of this problem in
sdlected countries and suggest that the condruction sector is responsble for a maor

proportion of the workdays lost as aresult of occupationa injuries.

18 The countries were sdlected based on the completeness of the data listed in the ILO
Yearbook of Labour Statigics with the intention of obtaining an idea of the magnitude of
the potentid losses because lost workdays in congtruction; Egypt includes establishments
with 50 or more employees, Audrdia excludes Victoriaand Austraian Capital Territory
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Table 2-5 Industriad and congtruction fatdities per1000 employees

Country™” 1994 1995 1996 1997 Average
Egypt 0.12 0.11 0.09 0.11 0.11
0.32 034 0.30 0.25 0.30
Zimbabwe 0.19 0.21 N/A N/A 0.20
0.21 0.29 0.25
Panama 0.17 0.16 011 N/A 0.15
0.44 0.66 0.27 0.46
Canada 0.0647 0.0655 0.0609 0.0705 0.064
0.3225 0.3015 0.3287 0.3151 0.3170
Bdlivia 0.156 0.125 0.117 0.111 0.127
0.000 0.198 0.385 0.711 0.324
United States 0.005 0.005 0.005 0.005 0.005
0.015 0.015 0.014 0.014 0.015
Puerto Rico 0.075 0.089 0.061 0.042 0.067
0.151 0412 0.255 0.138 0.239
Hong Kong 0.104 0.098 0.110 0.098 0.103
1273 1357 0.934 0.772 1084
Korea 0.37 0.34 0.33 0.33 0.34
0.38 0.32 0.32 0.31 0.33
Span 0.1063 0.1007 0.0979 0.1006 0.1014
0.3080 0.3141 0.2986 0.3126 0.3083
Sweden 0.062 0.023 0.023 0.023 0.033
0.077 0.067 0.055 0.058 0.064
Turkey 0.283 0.208 0.322 0.299 0.278
0.547 0.408 0.669 0.503 0.532
United 0.010 0.011 0.010 0.010 0.010
Kingdom 0.068 0.080 0.080 0.057 0.071
Audrdia 0.07 0.06 0.05 N/A 0.06
0.17 0.15 0.13 0.15

Source: ILO (1999)

For the countries sdlected, the range, on average from 1994 through 1997, is
between 3.4% in Togo in Africa and 63.3% in Baran in the Middle East. For the
African countries selected, the range is from 3.4% in Togo (400 lost workdays) and
18.9% in Tunida (143,600 lost workdays). Regarding the American countries selected,
the range is from 35% in Nicaragua (3,300 lost workdays) to 14.4% in El Salvador

(58,600 lost workdays).

19 UK excudes road traffic accidents and Audrdia excludes Victoria and Austrdian
Capita Territory
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Table 2-6 Workdays logt due to industrial and congtruction injuries (1000s)

Country 1994 1995 1996 1997 Average
Egypt 1,234.8 1,177.3 1,085.4 1,045.1 1,135.7
119.8 114.9 94.9 115.9 1114
(9.7%) (9.8%) (8.7%) (11.1%) (9.8%)
Togo 9.0 12.4 18.9 9.3 12.4
1.3 0.2 0.2 0.0 04
(14.4%) (1.6%) (1.1%) (0.0%) (3.4%)
Tunisa N/A 7424 813.9 718.5 758.3
135.3 159.6 136.0 143.6
(18.2%) (19.6%) (18.9%) (18.9%)
Guatemala 3,019.0 2,861.0 2,306.2 2,140.6 25817
332.1 314.7 253.7 235.5 284.0
(11.0%) (11.0%) (11.0%) (11.0%) (11.0%)
Nicaragua 53.6 78.8 107.0 136.9 94.1
14 1.6 2.8 7.2 33
(2.6%) (2.0%) (2.6%) (5.3%) (3.5%)
El Sdvador 385.3 4294 4114 400.1 406.6
55.5 61.9 59.3 57.7 58.6
(14.4%) (14.4%) (14.4%) (14.4%) (14.4%)
Bahrain 26.4 97.2 21.0 22.0 41.7
11.6 80.1 6.9 7.0 26.4
(43.9%) (82.4%) (32.9%) (31.8%) (63.3%)
Hong Kong 583.5 614.9 614.0 663.5 619.0
196.3 210.0 217.3 250.6 218.6
(33.6%) (34.2%) (35.4%) (37.8%) (35.3%)
Israel 2,646.3 2,789.2 2,990.2 2,690.0 2,778.9
368.9 390.5 466.1 408.4 408.5
(13.9%) (14.0%) (15.6%) (15.2%) (14.7%)
Singapore 95.7 87.7 108.2 144.9 109.1
26.3 27.3 35.1 65.4 38.5
(27.5%) (31.1%) (32.4%) (45.1%) (35.3%)
Span 13,111.2 14,440.1 15,592.3 15,489.9 14,658.4
25716 3,004.7 3,288.8 3,266.9 3,033
(19.6%) (20.1%) (21.1%) (21.1%) (20.7%)
Finland 1,152.6 1,138.6 1,051.2 N/A 11141
1775 163.7 157.6 166.3
(15.4%) (14.4%) (15.0%) (14.9%)
Sweden 976.5 874.0 8514 890.0 898.0
112.9 100.8 95.4 94.4 100.9
(11.6%) (11.5%) (11.2%) (10.6%) (11.2%)
Turkey 1,926.1 1,763.4 1,788.7 1,992.5 1,867.8
388.2 338.6 324.1 386.0 359.2
(20.2%) (19.2%) (18.1%) (19.4%) (19.2%)
Audrdia 1,020.8 1,021.2 1,041.9 987.6 1,017.9
122.8 92.7 96.1 93.3 101.2
(12.0%) (9.1%) (9.2%) (9.4%) (9.9%)

Source: 1LO (1999)
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For Hong Kong (218,600 lost workdays) and Singapore (38,500 lost workdays),
condruction is responsble for 35.3% of dl workdays lost. Condruction in lsrad is
responsible for 14.7% of the tota workdays lost (408,500 lost workdays). The range for
the European countries sdected is from 11.2% in Sweden (100,900 lost workdays) to
20.7% in Spain (3,033,000 lost workdays). In Ausraia the contribution of the

construction sector is on average 9.9% or 101,200 lost workdays.

Table 2-7 Primary safety and hedlth hazards on U.S. condruction Stes
Deaths and injuries
Type of injury
Falls (more than 33% of degths)
Being struck by/againgt (fdling object) -
22% of deaths
Caught in/between (trench cave-ins) — 18%
of deaths
Electrocution — 17% of deaths
Other — 10% of desaths

Musculoskeleta disorders

Cause of injury Areas most affected

Lifting Lower back, shoulders

Awkward postures Knee, hip, shoulders, lower back

Repetitive motion Shoulders, neck, wrists

Hand-tool vibration Fingers, wrists

Chronic health hazards

Hazard Organ or system most affected

Noise Hearing

Asbestos and manmade fibers Lungs

Lead and other metals Kidneys, nervous and reproductive
systems

Solvents Kidneys, liver, nervous system

Hazardous wastes Kidneys, liver, nervous  and
reproductive  systems

Heat and extreme cold Circulatory system

Source: Center to Protect Workers' Rights, 1993

Congruction workers experience a high rate of injury patly due to where they

actualy work. For example, they work on scaffolding severd hundred feet above the
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ground, in noisy areas shared with moving heavy machinery, in trenches, and in confined
spaces.

Congruction dtes have been described as ‘crawling with hazards which affect
the hedlth of construction workers (Marsicano 1995). Some of these include:

- Noise and particul ates associated with the operation of heavy equipment;
- Dust produced during dry wall operations; and
- Med fumes associated with welding and cutting.

Further, congruction workers incur injuries due to the postions that they have to
assume while working. For example, much of the finishing work in condruction involves
aress that are above shoulder height or below knee level (Schneider and Sus, 1993). The
main types of safety and hedth hazards for workers in the United States on construction
gtesare shownin Table 2-7.

The leading causes of condruction fatdities in New Zedand ae fdls
electrocutions and being ‘caught between’ (Site Safe, 2000). The main causes of injuries

in New Zedand that lead to ACC clams arelisted in Table 2-8.

Table 2-8 Main causes of injuries leading to ACC clamsin New Zedand
Cause of injury

Fdls, loss of balance, trips and dips- 36% of injuries
Long-term back or joint problems - 20% of injuries

Hitting or being hit by objects - 15% of injuries
Stretching or lifting - 14% of injuries
Noise induced hearing loss - 5% of injuries

Source: Site Safe, 2000
The advancement of technology, development of sophidicated plants, new

condruction techniques, increased sze and complexity of congruction works, and
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improvements in the recognition of risks’® and hazards, suggest that there is ill an
opportunity for improvement in the safety record of the condruction industry (Joyce
1995). The success of any condruction project is usudly measured in terms of the
universaly acceptable project parameters of time, cost and quality. Safety performance
on projects should be just as much a measure of the success of that roject as are project
completion within the desred time frame, within the budget and to satisfactory qudity
peformance sandards (Hinze 1997). It is inconcevable to regard a project as
‘successful’ when limbs and lives have been logt through accidents that could have been
prevented, had achieving adequate safety performance on the project been regarded as
important as productivity and qudity.

However, to work toward the gods of zero accidents and zero incidents, a
concerted and coordinated effort is required on the pat of dl the paticipants in the
congruction process. At present condruction industry safety activities are untargeted,
incondgent and uncoordinated with the focus of the industry on compliance with
minimum dandards rather than best practice (Site Safe, 2000). Risks of exposure to
hazards need to be diminated a source. Where it is not possble, the risks must be
controlled and the means for protecting workers againgt these risks must be consdered

(Lan and Arteau, 1997).

Chapter Summary
It is more important to reduce the occurrence of accidents than to reduce injuries.
If accidents and hazardous exposures can be diminated, injuries and illnesses can

consequently be diminated (Marshdl, 1994).

20 Ris, in this context, is defined as the probability of an adverse effect to human hedlth,
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In this chapter, the condruction industry has been shown to be an important sector
of any naiond economy, especidly regarding its employment potentid. The nature and
characteristics of congdruction have been examined. The unsatisfactory safety and hedth
record of the industry has been highlighted. The condruction industry tends to have a low
awareness of the long-term benefits of safe practice, while the tendering process often
gives little attention to safety, resulting in cost and corner cutting.

In the next chapter, the literature on the performance-based approach is reviewed
with reference to what is known about the approach and what is being done in practice.
The regulatory frameworks underpinning the performance gpproach in Audrdia, New
Zedand, United Kingdom and Canada are examined. This examination will demondrate
the different ways in implementing the gpproach to condruction worker safety and hedth

that countries have chosen to follow within the contexts of their nationd industries.

property and the environment and the severity of that effect.



PERFORMANCE CONCEPT

Background to the concept

The performance approach is not a new approach. For example, since the late
1960's the Norwegian Building Research Ingtitute (NBRI) was dready working with the
performance concept in building (Bjarneboe, 1982). Mot of the work of the NBRI has
however concentrated on developing performance requirements for building components
and parts of buildings.

The confuson and misunderstanding of the performance concept as it goplies to
the condruction industry, arises from the agpproach meaning different things to different
people (Gross, 1996). Generdly the performance approach involves the practice of
thinking and working in terms of ends rather than means (CIB?!, 1982; Gibson, 1982). In
this sense, it is concerned with what buildings or building products are required to do,
and not with prescribing how they are to be congtructed.

The approach describes the target performance to be achieved rather than what
solution should be sdected to achieve the performance (Foliente et a., 1998). It refers to
the attempt to define how a result or solution aimed at should be able to perform. It does
not actudly describe what that result should be (CIB, 1975). The concept defines

requirements without imposing regtrictions on the form or materials of the solutions.

21 Internationd Council for Research and Innovation in Building and Construction.
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The Working Commission W60?% (1982), and Gibson (1982), further describe the
concept as no more than the gpplication of rigorous anadyss and scientific method to the
dudy of buldings and ther condituent pats This assetion refers to the way
performance criteria are determined, and to the testing methods employed in evauation
and assessment procedures.

Literature on the performance gpproach as it pertains to building and construction,
suggedts thet it is possible to apply the performance concept to a variety of circumstances
and people. For example, its application to the area of sudtainable condruction has
recently been investigated. This investigation revolved around the need to encourage the
ue of innovaive environmental technology in congruction (Brochner et a., 1999). It
adso promoted the need to edtablish uniform demanding target performance leves in an
international  building assessment system. The assessment syssem had to provide
condgtency, be feasble and practicad within a specific country or region (Todd and
Geisder, 1999; Cole, 1999; Cooper, 1999). It was argued that criteria based on levels of
performance rather than prescriptive actions would be readily customized to reflect
regiond differences.

The drategies for achieving performance levels could be chosen on wha was
most appropriate and effective for each location. Criteria that prescriptively mandated the
use of paticular technology, equipment, materid or desgn would be less amenable to
customization, resulting in actions that might possibly be ingppropriate in some regions.

The complex maze of building regulaions which exig in mogt countries is

regarded by many as being overly prescriptive and, consequently, an impediment to the

%2 CIB Working Commission W60 has as its focus the performance concept in building
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introduction of new technologies and design concepts (CIB, 1997, Simenko, 1996).
According to Foliente, Leicester and Pham (1998), the development of building standards
that are performance-based has drawn internationd interest as a result of some of the
difficulties presented by deemed-to-comply or prescriptive codes and standards. These
difficulties arise from the need to:

- Make building construction more cost effective;

- Allow for easier introduction of product or system and process innovation; and

- Edablish far internationd trading agreements.

In the globd congruction market the rdaively inflexible, prescriptive codes and
dandards are increasingly being criticized as being nontariff barriers to trade (CIB,
1997; Simenko, 1996). For example, to move away from the prescriptive or deemed-to-
comply building codes and dandards that hinder building and condruction trede, the
World Trade Organization (WTO) has included Clause 2.8 of the Agreement on Trade
Barriersto Trade.

This clause states that:

Wherever appropriate, Members shdl specify technical regulations based
on product requirements in terms of performance rather than design or
descriptive characteristics (WTO, 1997).

The introduction of this clause, therefore, implies a commitment of Sgnatories to

the Generd Agreement on Taiffs and Trade (GATT) to the use of performance

requirements.

- Inthe evduation of the appropriateness of products for their desired purpose; and
- In the acceptance of new and/or innovative products in their markets.

It might dso be counter-argued that the country-specific compliance requirements
of the prescriptive approach, especidly in developing countries, conditute an effective

protectionist measure. Prescription based legidation would potentidly act as a barrier to
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trade in favor of the indigenous condruction industry. While unlikdy agang the
background that developing countries have historically been ‘standard-takers™ and not
‘dandard-setters  this gStuation would pose problems to world free trade, trade
liberdization and trade expandon when globdization and internationdization are
priorities.

Since the condruction industry plays an important role in the economy of any
country, the performance approach could arguably pose a potentid threat to developing
countries such as in Africa. It has been suggested that the development of the indigenous
condruction indudtries will contribute to economic growth and development in those
countries (Haupt, 1996). As the condruction industry develops rapidly, it gives the
opportunity for the devdopment of other relevant indudtries such as congruction
materias, light industry, machinery, and dectronics (Ganzhi, 1996). The introduction of
an agpproach would be counter-productive that would favor the penetration of large
international condruction enterprises into the domestic market, inhibiting the growth and
development of local congtruction capacity.

Performances based building dandards, arguably, provide the means of
overcoming the difficulties presented by prescriptive codes and standards (Foliente et dl.,
1998). They ae replacing traditiond codes (CIB, 1997), paticulaly in highly
indudtridlized countries. These dandards essentidly Standardize the description of the
performance of an dtribute of a product in some measurable manner. Once the required

level of peformance has been established, the designer of the product is free to use any

23 Developing countries have tended to accept internationd standards developed and
adopted in indudridized countries (standard-takers) rather than develop and set their own
standards (standard- setters).
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foom or maerids condgent with the find product mesdting this performance leve

(Walker, 1997; 1998).

Performance Concept and Construction Worker Safety
While there has recently been consderable discusson directed to performance
dandards, the literature is largdy glent regarding the application of the performance
concept to condruction worker safety and hedth. For example, the CIB Report 32 (1975)
suggests that the gpplication of the performance concepts requires the satisfaction of
certain needs or requirements. These end or ‘end result’* requirements are described as:

- User needs that refer to the activities of the end users or occupants of the building
fadlity within the faclity;

- Human needs that refer to more generdly accepted human factors and requirements,
and

- Other needs that include technicd, physologicd, psychologicd and sociologicd
congderations relative to the safety, hedth and comfort of those for whom the
building is intended, which might include equipment, goods, or animds tha may be
housed in the building; and

- Thesatisfaction of economic and social considerations.

Bayazit (1993) endorsed this perception by describing user requirements as the
requirements of the end users, owners, financiers, building managers, and dl the related
groups affected by the completed building facility. The needs of those respongble for the
actua congruction of the fadlity, namdy, the safety and hedth of the congruction
workers (the fird, dbeit temporary users of the facility), are not referred to, overlooked
or ignored. Reasons that have been cited for this overdgght include the percelved

difficdty in the link between peformance specifications and the ability to design

24 Performance specifications are aso known as ‘end result’ specifications in the building
materials sector
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adequate tests to st performance criteria. The assessment and evauation of whether
these criteria have been satisfied or not present another difficulty.

This sudy argues that the requirements of workers as temporary users can dso be
expresed in terms of performance requirements that need to be met during the
congtruction process. Further, it is possble to assess and evaduate whether performance
criteria for executing congruction activities and tasks have been satisfied. In the absence
of subgtantive literature on the application of the performance gpproach to congruction
worker safety and hedth, the literature is reviewed that deds with the performance

approach asit appliesto building desgn, materids, dements and components.

Defining the Perfor mance Approach

There is ill some confuson on what is meant by the performance approach. For
example, OSHA in the United States responded to a request for a permanent variance
from 29 CFR 1910.212(a)(1), the standard that defines the genera machine guarding
requirements of OSHA (OSHA, 1994). OSHA suggested that by not specifying the types
of machine guards that must be used, this standard should be referred to as a performance
gandard. Accordingly, the employer is free to adopt a machine guard that performs in
such a manner as to meet the objective of the standard. This objective is to protect
employees from the identified hazards. The standard does, however, recommend severd
specific types of machine guards but leaves the employer the decison regarding which
machine guard best suits the working conditions. Ironicdly, should the employer sdect
any type of machine guard that is not lissed among the recommended types, the employer
would have to gpply for a variance to the standard, which is an onerous, tedious and time-

consuming process. This is typicd for a prescriptive dandard. This example shows the
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extent of the confuson vey wdl. By medy dlowing the employer some latitude
regarding a choice of equipment or means, OSHA claims the standard to be performance-
based. OSHA dandards are generdly considered to be prescriptive in nature. As stated
earlier, the performance approach focuses on ends rather than means.

Further, OSHA (1998), in cdlaifying the requirements of 29 CFR 1926.800 that
deds with underground congtruction, makes use of what it terms ‘performance language
in paragraph (b)(2). Here it dipulates the provison of access and egress ‘in such a
manng that employees are protected...” However, very specific requirements are
precriptivdly contained in the next paragrgph, namdy, (b)(3). Agan, it seems tha
whenever specific requirements are not dipulated within an  otherwise prescriptive
standard, OSHA regards it as peformance-based. This does not fully conform to the
generaly accepted definition of the performance concept and gpproach.

There is dso confuson on how performance-based standards should be developed
and implemented (Foliente et d., 1998). Since the performance concept implies a new
way of looking at things (buildings in this case), its application raises questions about the
usua meaning of words used in congruction (CIB, 1975).

Because of the continud pressure that is being experienced by the condruction
indusgtrial sector through the introduction of new materids, designs, and technologies, it
has become necessary to devise ways of evauaing dl of these in terms of the functions
that they are required to fulfill (CIB, 1975). The word performance has been sdected to
characterize the requirement of products to have certain properties to enable them to
function as desired or specified. The nature of performance has been described by CIB

(1975), as deding with how the building fabric and the spaces within the fabric react to
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the stresses that are brought to bear on them. The building fabric is defined as any of the
building materias, building components, products, units, eements of condruction, and
assemblies of which they are composed. The stresses, on the other hand, refer to agents,
agentia, forces, dates of Imultaneous dress, and external dresses, which sem from
naturd, and atificid or manmade phenomena in their surroundings or environments or
contexts. To apply the concept of performance it is necessary to match the requirements
of the users with this reaction to dresses within the fabric and the spaces within the
fabric.

CIB Working Commisson 60 has defined the word performance as, ‘behavior
related to use’ (CIB, 1975; Gereben, 1982). This definition is related to the utilizatior?
period of a building, and to its users. The idea is that users should be able to conduct
their activities in safety, sdidfy ther comfort requirements, without impairment of ther
hedth, expediently, and permanently. There is another definition for the term, namely,
‘behavior in condruction’” which relates primarily to materids. However, with regard to
design and condruction decisons, both these definitions relate to decisons impacting the
end product and end users (Bayazit and Kurumu, 1982). The congtruction worker is not
considered to be an end user and, therefore, not included as a user.

A more comprehensve definition is offered by Krejger (1982:99), in terms of
which peformance is the ‘organized procedure or framework within which it is possble
to date the dedred dtributes of a materid, a component or a sysem to fulfill the

requirements of the intended use or user without regard to the specific means to be

25 The utilization period may be defined by either the physicd andlor economic life of a
building fadlity.
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employed in achieving the results’ It is possble that the requirements of the

congiruction worker as a user could be recognized under this definition.

The concept may aso be graphicaly represented to demonstrate how performance
requirements impact the relationships between the planning and design, congruction and
use or utility phases as shown in Figure 3-1.

Since the peformance approach is primarily concerned with ends rather than
means, it does not necessarily imply tha means are not consdered, especidly
congruction methods and types, products or materids (CIB, 1982). When means are
conddered, it is drictly in terms of whether they will achieve the ends, and will do so
reliably for a defined period of time. While the approach is not fundamentdly new, it
does break fresh ground by cdling for a disaggregate and flexible approach to building
congtruction, and by subjecting dl parts of buildings to systematic scrutiny (CIB, 1982).

The performance approach implies.

- Assembling data and criteria from different contributors® to the totd building design
and atempting to date them in common terms tha, while it does not, but should,
according to this researcher, include worker safety;

- Extending the scope of quantitetive performance assessment,”” which were previoudy
taken for granted, especialy when dedling with innovative designs or products,

- Defining dl desgn objectives dearly;

- Demanding evidence of compliance with requirements by means of accepted methods
of performance test?® and evauation; and

t27

26 These contributors would indude the client, designers, engineers, financiers and local
building regulaion enforcement agencies

2’ Defined as ‘a prediction of performance in use involving judgment, based on a
comparison of test data with the performance requirement’ (CIB, 1975)

28 Defined as ‘an examindion giving data from which the performance of an item can be
assessed’ (CIB, 1975)
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- Défining methods of ranking or weghting individud aspects of performance to give a
measure of overal qudity where products or designs, and/or, according to the
researcher, congtruction methods are being compared with performance criteria (CIB,
1982) or functional performance requirements™.

Planning and
design phase

L

Performance Performance
requirements

requirements

Utility Construction
phase ‘ Perfpr mance » phase
requirements

Figure 3-1 Rdationship between planning, congtruction and use

The trend toward the performance approach and performance specificatior™® is
driven by severd forces, which include:

- Theaccderating rate of change of building technologies,

- Theavallahility of improved space- planning and design concepts and techniques,

- Higher expectations of the conditions which buildings must provide (cib, 1982); and,
according to this researcher,

- The demand to improve safety performance on congruction sStes based on the volume
of research confirming the globa concern about this agpect of congruction.

29 These are ‘statements of need expressed in quditative or quantitative terms (CIB,
1975). A functiond requirement addresses one specific aspect or required performance of
the building to achieve a sated goa (Foliente et a., 1998).

%0 Defined as ‘a gpecification which states the performance or performance levels
required of an item and may refer to tests (CIB, 1975).
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A practical definition, therefore, for the performance approach as it gpplies to
congruction worker safety and hedth would be the identification of important broadly-
defined gods, ends or targets (user requirements) that must result from applying a safety
dandard, regulation or rule without setting out the specific technica requirements or
methods for doing s0. As such, the performance gpproach describes what has to be
achieved to comply with the regulations and leaves the means and methods of complying

up to the contractor.

Features of the Performance Approach

It is argued by CIB W60 (CIB, 1982) that the performance approach as it applies
to building desgn, materids, dements and components, permits new developments to be
exploited, while safeguarding and assuring a leve of qudity adequate for the purpose in
question. It does not block technical change (Brochner, Ang and Fredriksson, 1999). It
dlows for choices of solutions to meet the performance requirements of the intended
user, which in turn permits optimizetion (Wright, 1982). The approach provides
incentives for designers to innovate and to adopt new sysems and materids (Briggs,
1992; Wadsh and Blair, 1996; Brochner, Ang and Fredriksson, 1999). It is possible, by
introducing the performance concept in the conceptud dage, to emphasize the
importance and significance of user needs, including the needs of condruction workers.
This emphess should establish a good framework for the andyss of the project, and a
good basis for the selection of the systems and materids to be used on the project (Jones,
1982). For this process to be effective, there has to be communication between designers

and other members of the project team (Simenko, 1996). However, research conducted in
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Canada confirmed a serious lack of communication between designers and congtructors,
resulting in designs which could not be built as expected (Crawford, 1982).

Further, the gpproach is dependent on the availability of a large and wide-ranging
body of scentific knowledge on each aspect of building function, and on building
techniques or methods, and materids. This scientific knowledge is not dways avalable
and consequently impedes the widespread application of the agpproach, making it
extremey difficult to write and implement peformance codes (CIB, 1997). The
appropriate knowledge that is required includes:

- The requirements which could be those of owners, end users, and/or congruction
workers as temporary users,

- The context within which the building would need to satisfy these reguirements such
as wesether, frequency and severity of usage, hazards and potentid hazards, and

- The avalabdle methods of evaduation of behavior in use or performance (Gibson, 1982,
CIB, 1982).

Additiondly, this knowledge has to be quantitative, or cgpable of quantitative
interpretation, to facilitate a workable and unambiguous basis for performance gppraisa
and regulation (Gibson, 1982; CIB, 1982).

Thinking in terms of performance, according to Brochner, Ang and Fredriksson
(1999), produces a sharper focus on qudity ingtead of price only. By spesking in the
functiond language of the client and building users, communication between them should
be improved, resulting in radng the levd of dient saidfaction. In this respect, the
aoproach facilitates the supply of systematic, user-orientated information. It is potentidly
possble that the agpproach could produce a smilar focus on worker safety resulting in

improved communication on safety issues, while improving worker safety performance

on the condruction Ste.
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Resorting to the performance concept should reduce costs by encouraging more
efficent ways of providing a given function, usng known or new solutions (Brochner,
Ang and Fredriksson, 1999; Simenko, 1996). Research studies have shown that investing
in congruction worker safety reduces costs (The Business Roundtable, 1991; Hinze,
1997; Levitt and Samelson, 1993).

There are dso reasons to believe that the approach smplifies and reduces the
volume of condruction regulaions. In the European Community, for example, the safety
regulations which are performance-based, are contained in less than 20 pages when
compared with the 100's of pages with limitless and confusing cross-references of OSHA
in the United States, which are largely prescriptive in nature (Coble and Haupt, 1999;
2000). According to OSHA (1993), 96% of the variance applications received by OSHA
ae not actuad requests for variances, but raher ae requests for clarification or
interpretation of standards. These darifications and interpretations often stem from cross-
references that are conflicting and difficult to understand.

Performance-based  regulations  support  international  trade  through  the
harmonization of condruction regulations across borders, as is evidenced in Europe
(Coble and Haupt, 1999; 2000; Simenko, 1996). By removing trade barriers it will be
more aitractive to develop and introduce new technologies which are ‘worker-safety-
friendly. The peformance approach will enhance the prospects of the introduction of
technologies tha have been carefully evaduated in terms of ther levd of safety and
hazard exposure of those who will implement them.

However, te prediction of performance is a key difficulty. On the one hand, it is

possble to establish acceptable performance criteria These criteria are usualy set based
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on a combination of any st of judgment, practica tests, theoreticd considerations or

behavior. On the other hand, it is more difficult to assess before the building is

congtructed whether the criteria are going to be met by the proposed design, construction

method, and building materids. There is condderable interest around the world in

developing a system of rdiable and vaid test methods and assessment procedures that

combines robustness, sophidication, and an &bility to reflect regiond or nationd

concerns. There could be a common set of underlying characteristics relevant to the

dructure of al assessment methods (Cole, 1999), which might provide:

- A common and veritable set of criteriaand targets,

- The bassfor making informed design decisons; and

- An objective assessment of the impact that a building would have on, say, the safety
and health of workers.

When these core criteria are made explicit, they can provide a clear starting point
for developing customized methods for specific building types, geographic regions, and
specific intentions (Todd and Geisder, 1999).

Many of those responsble for the adminidration of building regulations are less
enthudastic about the performance concept, due to code officids and inspectors not
having the background nor the training required to ded effectivdy with the performance
approach Jones, 1982). Without the required knowledge it is difficult to make judgments
regarding whether the user and performance requirements have been adequatedy met or
not by a proposed solution or aternative approach.

When monitoring actud performance in a contractud relaionship, there is a range
of risks to be managed. These risks may be defined as the probability of adverse effects
to human safety and hedth, propety and the environment, and the severity of those

effects. It is ds0 frequently difficult to identify the party responsble for managing the
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risks. Building clients, contractors and government regulatory authorities lack the badc
competence needed for expressing, interpreting, and monitoring requirements expressed
in terms of performance. There has not been adequate investment in the development of
this competence (Bréchner, Ang and Freriksson, 1999). Additiondly, there are costs
asociated with the management of data specific to a particular materia, component,
method or project. The varied legd and jurisdictiona sructures under which these codes
have to function make the process even more arduous.

There ae two categories of barriers to the implementation of the performance
concept, namely,, measurement limitations to determine if proposed solutions meet the
performance criteria, and inditutional nonrtechnical barriers (Wright, 1982). There are
problems associated with access to data, choice and use of measurement methods, and in
deriving a condgtent practice for usng performance data as input to assessment methods
(Brochner, Ang and Freriksson, 1999).

Theingitutiond barriersinclude:

- Lack of resources for dedgners to develop a variety of solutions to meet the
performance criteria;
- ;ﬁ; .of research capability of designers to evauate these solutions and select the best

- Lack of appropriate tools to determine user needs at the design stage;

- Lack of a knowledge base built up from past and present performance experiences in
practice;

- Lack of adility to learn in a cumulative way from successes and failures due to the
dispersed nature of the building community; and

- Uncertainty about who should be respongble for evduating whether the completed
building has met the peformance criteria - the architect, engineer, constructor, or

manufacturer (Wright, 1982; Christensen, 1982).
The dtuation is exacerbated when congruction worker safety is added to the
equation. Until very recently, building contractors were hdd soldy and exclusvdy

responsible for the safety of their workers. Designers fet no compulsion until recently to
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become involved with giving condderation to the impact that ther desgns had on
congruction worker safety.

It is obvious that different participants in the condruction process will have
diginctly different sets of interests in the performance approach. These participants
incdude the community, building end usars dients desgners, congdructors,
manufacturers, suppliers, insurers, and congtruction workers.

Responghilities are assumed by those setting performance requirements as well as
those expected to meet them. Any decision about a level of performance bears with it a
connotation of risk, in terms of known sources of uncertainty and possible errors of
judgment. The responghbilities associated with meeting performance requirements vary
in degree, according to circumgances. All or pat of these respongbilities may be

assumed by any of the participants.

Comparison with the Prescriptive Approach

The prescriptive approach describes means, as opposed to ends, and is primarily
concerned with type and qudity of materids, method of congruction, and workmanship
(CIB, 1982). It attempts to standardize the work process using prescriptive rules and
procedures usualy backed by the monitoring of compliance and by sanctions for
noncompliance (Reason, 1998). The approach has been described as being conservative
in that it is difficult to take account of variaions in workmanship and materids (Wash
and Blair, 1996). It is problematic to refine the approach to keep pace with innovation,
better congtruction techniques, and new materials. For example, when OSHA proposed to
modify its existing standards on respiratory protection in 1994 (29 CFR 1910.134, 29

CFR 1915.152 and 29 CFR 1926.103), reasons cited for the modifications included
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changes in methodology, technology and approach to respiratory protection. The existing
gandard did not provide for these. OSHA clamed that research on the proper use of
respiratory protective equipment resulted in new technology that improved protection for
wearers. Further, the existing standards did not reflect what had become accepted practice
for implementation of comprehensve respiratory protection programs to protect
employees. The process to introduce these amendments was extremdy tedious and time-
consuming, and included public hearings over alengthy period of time.

Issues of aesthetic content ae extremey difficult to handle in terms of
performance and tend rather to be very prescriptive. The focus should rather be on the
contexts in which performance requirements carry a potentid for overdl gains (Brochner,
Ang and Freriksson, 1999). The performance approach is unsuitable on the larger scde
typica of entire buildings and the broader physica environment, where socid, palitica
and aesthetic issues weigh more heavily than when developing and sdlecting components
and condruction technology. This clam is only vdid againg the current undersanding of
the application of the performance concept as described in the literature on the
performance approach that excludes the safety of ‘temporary users or construction
workers.

Safe working procedures are continudly being amended reactively to prevent
actions implicated in a recent accident or incident (Reason, 1998). These amendments
become increasingly redtrictive over time. Consequently, the range of permissble actions
is reduced to far less than that necessary to get the job done under anything but optima
conditions. Reason (1998) rightly suggests that very rarely do the latent conditions, loca

triggers and other active failures that lead to an accident occur in precisdly the same form.
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The indbility to cover every concelvable Stuaion comprehengvely in a precriptive way,
arguably, leads to deviations from these prescriptive rules and regulaions by construction
workers. Some of the many factors that influence the successful execution and
completion of any condruction activity areillusrated in Figure 3-2.

It is evidently extremdy difficult to account for each and every one of these in a
prescriptive way. One of the effects of continualy tightening up safe working practices in
a prescriptive manner is the increase in the likdihood of ddiberate deviations from these
practices. The scope for dlowable action shrinks so much that procedures are routinely
violated or when operationd necessty demands it. These violations increase the
probability of a subsequent error and the likelihood of a bad outcome such as an accident
or injury (Free, 1994; Parker et al, 1995).

A further concern revolves around potentid conflicts between the requirements of
severd agencies due to each having their own prescriptive standards. For example, in
granting a variance to 29 CFR 1910.106(b)(2)(viii)(f), OSHA recognized that there was a
conflict between that standard and the requirements of Environmental Protection Agency
(EPA) under 40 CFR 761. 65(b)(1) concerning the draining and flushing of
combustible/flammable liquids.

Prescriptive or  ‘recipe€ requirements might be smpler to work with than
peformance or ‘end result’ requirements. There is an éement of duration in the
goplication of any performance test method, in contrast to adherence to prescriptive
specifications, which is often ingantaneous and based upon visud conformity with the

specification (Brochner, Ang and Freriksson, 1999). However, the latter can potentiadly
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gand in the way of the mog efficient and economicd solution to a building problem

(CIB, 1982).

Time of Skills level
Cost or day of workers

budget

Supervision
available or
required

Climatic
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Risk level @
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L ocation of
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Fgure 3-2 Factors that affect the successful completion of a construction activity
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By being prescriptive regarding a redtricted range of solutions, they exclude
innovation, impede the introduction of new technologies and design concepts, reduce
cost-effectiveness, and internationd  harmonization (Smenko, 1996). Additiondly, they
do not provide the best means of making use of the knowledge and ideas of others.

To describe the defining reationship between prescriptive and  performance
approaches, buildings may be viewed as a matrix of parts and atributes (Hattis, 1996).
The main difference between the traditiona prescriptive and the performance gpproaches
may then be described asfollows:

- In the prescriptive approach, the building parts are described, specified and procured,
resulting in abuilding with aunique but implicit set of attributes, and

- In the peformance approach, the building atributes are described and specified, and
many combinations of different building parts can be procured for which it can be
demonstrated that the specified attributes will be provided.

There are severa characterigtics in terms of which performance-based codes are
expected to be superior to traditiona prescriptive codes (CIB, 1997). The following are

the characteridtics that are directly related to the sructure of the performance code

documents:;

- Ease of understanding the intent of regulation; and

- Transparency for ease of:

- Evauation of dternative and/or innovative solutions;

- Internationd scrutiny within trade agreements;

- Conggency of interface for users;

- Ease of authoring and maintaining the code documents; and

- Ease of representation and delivery in Informaion Technology (IT) sysems and in

supporting associated navigation and retrieva functions (CIB, 1997).
Precriptive specifications will continue for some time to play a sgnificant but
supplementary role. It is possble for there to be specific indances where aspects of a

specification might ddliberatdly be retained in prescriptive terms. Theseinclude:
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- Finite limitations, for example, where a building dient may dedre to prescribe or
redtrict aspects of the building design or materids to be used in a building for aesthetic
PUrpOSEs,

- Economic reasons where the cost of a peformance evduaion may be too high in
relation to the vaue of the product; and

- The date of the congdruction industry where professond resources are scarce or the
local industry might not be able to respond to a performance specification (CIB, 1982).

According to Jones (1982), it is acceptable to use performance-based regulaions
wherever possble and then fill in with prescriptive messures as required. However,
extreme caution must be exercised to ensure that the safety and hedth of congtruction

workers is not compromised in the process.

Performance-based Regulatory Frameworks

The idea of controlling building condruction within a performance-based
regulatory framework is gppeding to virtudly every segment of the condruction
indugtry.  Architects, engineers, building marnufacturers, and the other participants in the
congruction process view the performance approach as a logica route for obtaining
acceptance of new ideas, products and technologies in the construction sector (Jones,
1982). In fact, building regulations in many countries are perceved to be overly
precriptive and an impediment to this view. They are criticized increesingly as being
inflexible non-tariff barriers to internationd trade. In many countries where performance-
based standards, building codes and regulatiions have replaced the traditiona prescriptive
ones, these newer regulatory structures are based on variations of the Nordic Five Leve
Systemiillugtrated in Table 3-1 (CIB 1997).

Broad requirement characteristics of these regulatory structures are thet they:
- Respond to socid needs;

- Are based on user needs;
- Arebased on sound technical knowledge;
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- Areusaeable and verifiable and
- Areenforceable.

Table 3-1 Nordic 5 Level System

Leve | Basc Heading Description/Comments

1 Goal Addresses the essentid interests of the community
a large regarding the built environment, and/or the
needs of the user-consumer

2 Functiond Requirement Building or buildng dement specific quditaive
requirements.

3 Operative Requirement™ | Actud  requirements, in  terms  of  performance
criteria or expanded functiona description

4 Verificaion Indructions or guiddines for veification of
compliance
5 Examples of acceptable | Supplements to the regulaiions with examples of
solutions solutions deemed to satisfy the requirements

(CIB, 1997; Foliente et ., 1998)

In the Nordic 5 Level System, levels 4 and 5 are concerned with the specifics of
meeting the objectives of the minimum sructure as st out in levels 1, 2 and 3. Leves 2
and 3 represent an elaboration of the objectives component of the minimum dructure
whichislevd 1, whileleves 4 and 5 refer to the ways of meeting the objectives.

Leves 4 and 5 may be combined to form a genera four leve regulatory system
such as reflected in Figure 3-3 (Adapted from Foliente et d., 1998). This is generdly
regarded as the basic performance modd. If the method of verification sdlected shows
that the performance requirements have not been met, the solution needs to be re-
examined and another attempted until the requirements have been fully met.

These differences and commondties have been reflected in Figure 3-4 (taken

from CIB, 1997) by drawing comparisons between the Nordic 5 Level System and those

31 Sometimes referred to as the ‘Performance Requirement, and wherever possble
should be stated in quantified terms (Foliente et ., 1998).
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characterigtics are found in the regulatory frameworks developed in European countries.

Level 1 GOAL/OBJECTIVE
A 4
Level 2 FUNCTIONAL REQUIREMENTS
\ 4
Level 3 PERFORMANCE REQUIREMENTS
I
|
Level 4 VERIFICATION METHODS

r=—=—=""r="=—=-=7

v v

v

\

Deemed-to-comply
code provisions

By testing

By

Prescriptive method

caculation

By combined testing
and calculation

Fgure 3-3 Generd four leve regulatory system

| Performance based methods |

Level Audrdia New Zealand United Canada
Kingdom
Gods Objectives Objectives Gods Objectives
Functional Functional Functional Functional
Requirements Statements Requirements | Requirements
Operational | Performance | Deem- | Performance Functiona
Reguirements | Requirements to- Requirements Requirements
satisfy
Veification Veification | Performance
Methods Methods Technical
Solutions Acceptable
Acceptable Acceptable Alternative solutions
Solutions Solutions Approaches

Figure 3-4 Nordic 5 Level System compared with structures in selected countries
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On the one hand, the United Kingdom has applied the least forma gpproach with
very brief goas and functiond requirements. On the other hand New Zedand has opted

for agtructure which is very forma and complete (CIB, 1997).

Potential for Improving Construction Worker Safety

From the review of the literature on the performance concept, it is evident that the
performance approach has focused dmost exclusvely on the needs of end users and the
consequent performance requirements of the building fabric to meet these needs. The
literature, where it refers to safety and hedlth, does so0 in the context of end users such as
occupants of building facilities and the generd public (Gambatese, 2000). The
underpinning motivation for addressng safety and hedth in this way is to address
liability issues should the building sructure fail to meet the performance requirements.

The literature is largdy dlent regarding the safety and hedth of congtruction
workers on dte while the dtructure is being erected, remodded or demolished. The
requirements of workers have ether been ignored or overlooked. As the first users of the
building facility, the performance gpproach should be able to be gpplied to them as well
(Hinze, 2000).

The literature on the peformance gpproach to building aso suggests that the
earlier phases of the condruction process are critica to the successful implementation of
the performance approach. The pre-design and design phases are important, as it is during
these early dages that the end user and peformance requirements are established.
Research has shown that the early involvement of al participants, particularly designers,
in the condruction worker safety effort has great potentid for reducing exposure to

hazards and potentiad hazards. The consequence of this early involvement potentidly
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results in the reduction of accidents, injuries and fatdities (Gambatese, 2000a; Hinze,
1994; Hinze and Wiegand, 1992; Gambatese, Hinze and Haas, 1997; Gambatese, 2000b;
Smdlwood and Haupt, 2000; Lorent, 1999; Hinze et d., 1999). By including congtruction
workers as users, desgners have the potentiad to consder their particular requirements
and the performance required to meet them during the pre-desgn and design phases of
congtruction (Hinze, 2000).

During the congruction phase, workers engage in congruction tasks during which
they are exposed to hazards due to the nature of the activities being carried out, the
properties of the materids being worked with, and the complexity of the condruction
methods being used. Other impacting factors include the location in which the activity is
being performed, the environment, climatic conditions, and persond attitudes. These
have to be congdered during risk assessments, quditative and quantitative identification
of ther requirements as users, and implementation of solutions that will stisfy these user
and peformance requirements. Unfortunately the requirements of condruction workers
a usas of the building during condruction is given scant dtention in the avaladle
literature. The only reference to safety gppears to be regarding safety in use (Blachére,
1993; Sneck, 1993). In this context reference is made to:

- Safety of maintenance work;

- Sdfety againg injuries to occupants,
- Safety during circulation; and

- Security againg intrusons.

Regarding hygiene or hedlth, the only reference gppearsto be in terms of
- Pollution of the building environment; and

- Emisson or devedopment of noxious or unhedthy substances in the building as they
affect end users (Blachere, 1993; Sneck, 1993).
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The differences between condruction workers and the end users lie in the nature
of the activities in which they engage as wdl as the environment within which these
activities take place. Condruction workers are engaged in activities desgned to erect the
building. The environment is condantly changing as the condruction process continues
toward find completion.

Congruction workers are usars, and as such have performance or user
requirements that have to be met regarding ther safety and hedth while carying out
congtruction tasks. This notion needs to be accepted by dl the participants in the
congtruction process. Condtruction workers and their safety and hedth needs have to be
given the same serious condderation as dl other users of the building facility. Once this
occurs, the peformance approach can influence the safety peformance of the

congruction industry.

Application of the Performance Approach

The need to adopt the peformance concept in building activities is wdl
edablished a an international level (Borges, 1982). However, this need seems to be
redtricted to the developed and indudtridized countries. According to Antoni (1982), the
prime task of the performance concept is to rationdize procedures and fecilitate the
economic use of resources. He questions whether the lack of application of the approach
in developing countries is due to it being too sophisticated to be useful for, or used by,
those who have the most urgent needs, most scarce resources, and the largest problems.
He suggests that the approach would be of great vaue and a means of more effective
trandfer of technologies to these countries. A problem with this argument is that it fals to

recognize that there might, in fact, be technologies tha could be transferred, in the
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reverse direction as commonly accepted, from the developing countries to the developed
and indudtridized countries.

Other aguments affecting the application of the performance gpproach in
developing countries revolve around whether the focus would be on other benefits such
as trade liberdization and expanson rather than on safety and hedth; and whether the
drive toward the performance approach condtitutes a watered down approach to safety
and hedth. There have been many efforts to introduce performance-based®® concepts into
building codes®® and standards. When codes cover technical aspects of performance they
incorporate or refer to relevant standards, becoming users of standards. Clients for their
own assurance of performance aso use standards.

Gibson (1982) suggests that standards® retan the benefits of interchangesbility
while being tools for reducing trade bariers and stimulaing innovation. Some countries

have legidated the functiond or quditative leve of the peformance concept tha

32 Other performance concepts that might be applicable to safety and hedth have been
explored. ‘Peformance oriented’” refers to being concerned with making adjustments or
adaptations in relation to facts, principles or particular Stuations. Safety and hedth
training could be described as being performance-oriented since it should empower
workers to be able to make adjustments to particular hazardous Stuations or adapt to
changing environments to ensure ther safety. On the other hand, management should
become more ‘performance directed in ther management styles. By this is meant tha
management should manage dl congdruction by the shortest uninterrupted course of
action to achieve the god or objective of safety for their workers.

33 A building code or regulation refers to a document, typicaly legd, used by a locd,
date, provincid or nationd governing body to control building practice, through a set of
statements of acceptable minimum  requirements of building peformance. Thee vay
from country to country, or locdity to locality, because acceptable requirements are
usualy established based on socio-politicdl and/or community consderations (Foliente et
d., 1998).
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provides the intent of the law, offering some examples of Stuations that are deemed to
saify the concepts. Others have retained a mixture of detaled performance and
prescriptive requirements (CIB, 1997). The effectiveness of ether gpproach has yet to be
tested.

The performance concept can be applied in a wide variety of circumstances, by a
wide range of people making various types of contribution to the design and congtruction
of buildings, and in awide variety of ways (Gibson, 1982). These include;

- The desgn and condruction of a continuing building progran as wel as a sngle
project;

- The devdopment and marketing of building products, while appreciating the added
vaue of superior performance;

- The improved preparation and sructuring of design guidance as a result of the
devdlopment of dedgn methods and the increase in the volume of information
availableto desgners, and

- The control of congruction quality and congruction worker safety through inspection,
goprova or cetification, providing feedback from practice that is essentid for the
continued refinement of performance criteria, and of design and eva uation methods.

The purposes served by each of these areas are listed in Table 3-2.

Examples of the Application of the Performance Approach
Attempts have been made to apply the performance approach in the energy-
efficient desgn of new commercid buildings (Briggs, 1992). In this case, sandards and
guiddines based on the performance of an entire building provide maximum flexibility

for the desgner to credtively address project requirements, while ensuring overdl energy

efficency.

34 A gandard is essentidly a technical document seeking to standardize some activity in
relation to building and condruction, usudly in terms of qudity or performance, Sze or
procedure (Walker, 1997).
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Table 3-2 Examples of purposes served

Specific building projects Design data.and guidance
Functiona briefing Collection of basic data
Design delegation Vadlidation and consstency of criteria and
Design competitioDesign | methods
commissioning (sketch and detailed | Structuring and organization of documents such as
design) checklists, generd lists of peformance
Design and build requirements, design data and aids, performance
Building system/method selection specifications, building regulations, standards,
Building component sdection product literature and agrément certificates
Assembly and construction

Product development and Qudity (and safety) control

marketing

Research and devel opment Performance-based building regulations
Promotion and marketing Performance-based safety standards
Product literature Certification of products and systems

Source: Adapted from CIB (1982)

The peformance standards provided incentives for the designers to innovate and
adopt new sysems and materias. For example, a desgner might be dlowed to include
larger window areas in the desgn than would otherwise be permitted. In contradt,
precriptive requirements provided no incentive for peformance that exceeded the
required minimums and could even serve to freeze design practice a currently accepted
levels.

The objective of the Energy Sciences Department in the United States is to
surmount the technica chalenges that have to be addressed if performance-based energy
dandards are to be made practicd and widdy accepted by the construction industry.
These technicd chdlenges include the capability to generate targets that are responsve to
the unique combinations of functions, Ste, energy and condruction costs encountered in
most new commercid building projects. The chalenge is dso for the energy-performance
levels to be economicaly sound for them to be accepted, and be implemented o that they

are easy for designersto use.
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The fire protection and loss control industries describe the approach as the future
of loss control. The existing current fire safety design and approval processes, and codes
and dandards inhibit the introduction and application of new technologies (Simenko,
1996). It is clamed that savings in the $170 billion spent on fire protection in the United
States could be brought about through a performance-based approach (Jones, 1997). The
goproach is intended to provide flexibility in maintaining accepted fire safety levels while
enauring life safety and reducing property loss. Performance-based requirements should
reduce design and construction costs, and maintenance and liability coverage cogts.

The Audrdian Modd Code for Resdentid Development (AMCORD) has
emphasized the use of an integrated performance-based approach to urban residentia
development in new and exiging urban areas in Audrdia AMCORD suggedts tha this
goproach provided a practicd dternative to outdated prescriptive methods, flexibility in
development approaches, and encouraged more responsve development outcomes
(AMCORD, 1997). Further, the approach encouraged flexible and environmentdly
reponsve planning, containing clear dte planning and design objectives supported by
ample datements of intent. AMCORD recognized that the peformance approach
represented a shift in perspective. For ingtance, regulatory processes would be
dreamlined resulting in fast track gpprovas of plans and minimization of bureaucracy.
The peformance approach covered the entire range of resdentid development, from
subdivison planning to the desgn of sngle homes and large multi- unit developments.

The trucking industry in the United States has rejected the prescriptive one-size

fits dl regulaory schemes for safety enforcement. Instead they have opted for
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performance-based regulations that provided drivers and companies with the flexibility
they needed to operate safely (American Trucking Association, 1998; Strah, 1996).

The U.S. Environmentd Protection Agency (EPA) concluded in a sudy
conducted in Virginia that the previous prescriptive command-and-control approach to
the management of water qudity was inefficient and ineffective (Kerns, 1991). This
approach was based on a fragmented pollutant-by-pollutant basis oriented toward specific
technologies to control each pollutant. The EPA emphasized the need to move beyond the
precriptive approach of uniform, source-specific emisson and effluent limits that were
backed by enforcement actions. This change in approach occurred due to the complexity
of the current water quality concerns requiring an equivaent complexity in responses.
The responses proved to be uneconomical and not cost-effective. They have subsequently
made use of a peformance approach that included performance-based standards for
hazardous pollutants, and performance targets for reformulated fuds. The water qudity
management industry was dlowed to meet these emisson reduction targets in the most
cost-effective way possble.

The Cdifornia Depatment of Toxic Subgtances Control (CDTSC) has
recommended the development of performance-based standards for laboratory waste
management. These dandards have proven to be very efficient in dlocating compliance
resources to maximize the benefit to the environment (CDTSC, 1998). This reform would
result in a more efficent and effective sysem of managing laboratory waste, while
protecting hedth and the environment. Further, it was argued that these dandards
gppeared to suit laboratories well because of the variety and variability of laboratory

activities
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While it has been hdd that the performance gpproach is unsuitable for large scde
projects, the Dutch Government Building Agency has gpplied the concept in the current
program for procuring new courthouses and tax offices, corresponding to an investment
volume of about $1 hillion (Brochner, Ang and Freriksson, 1999). These projects made
use of desgn-build contracts where the effect of using performance specifications was
more obvious as the design tasks were alocated to the contractor. The intention was to
take advantage of efforts and credtivity in the private sector by dlowing firms to come in
very ealy in the desgn phase. Interaction between architecturd design, building physics,
and other design specidties was supported adong with the link to environmenta

assessment experts and decision support systems.

Chapter Summary
Some of the key literature on the performance concept and approach has been

reviewed regarding its conceptuad naure, its advantages and disadvantages, and its
internationa gppeal. Some of the terminology used to describe the approach has been
examined. The confuson, which exids as a consequence, has been consdered.
Difficulties regarding implementation, gpplication and enforcement have been identified
and discussed. In paticular, the difficulties refer to the assessment of performance
criteria, and the knowledge base required. The avalable literature on the performance
goproach is largely dlent regarding the application of the performance concept to the
safety and hedth of condruction workers. The reason for this omisson is that
condruction workers are not conddered users of the building dructure with user
requirements that have to, or should be satisfied by a performance approach. Examples

have been provided of the gpplication of the performance approach, abeit not necessarily
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to congruction worker safety and hedth. The regulatory issues suggested by the literature
pertaining to the desgn and implementation of a successful performance approach have
been discussed and examined. The commondties and differences between various
regulatory approaches have been highlighted.

In the next chapter, examples of performance-based safety and hedth legidation
in Audrdia, United Kingdom, New Zedand and Europe are examined. Legidation in the

United States thet is largely prescriptive in nature is also consdered.



INTERNATIONAL PERFORMANCE-BASED SAFETY LEGISLATION

Introduction

Both legidators and safety professonds in the condruction industry have hed
that responghility for safety and hedth should be placed on those indirectly involved in
condruction as wel as the contractors who actudly carry out the works. Desgners,
arcchitects and, particularly, clients influence the condruction process. Many accidents
would be avoided if that influence were used with accident prevention in mind - from
project inception through project execution and then throughout the life of the facility
until itsfinal demise through demoalition (Joyce, 1995; Berger, 1999).

Given the unique nature of the congruction industry and the interdependence of
the large number of stakeholders, the teambuilding approach to congruction safety and
hedth is pivotd to achieving safety and hedth on congruction projects (Smalwood and
Haupt, 2000). The monumenta task facing the condruction indusry is to encourage
every person involved in the desgn, management, and execution of congruction projects
to give priority to safety and hedth issues which have until now faled to atract the
necessary atention, especidly from clients and designers (Joyce, 1995). The excluson of
hedth and safety from specifications, and hedth and safety being the sole respongbility
of the contractor have been identified as primary causes of accidents in congtruction
(Ngowi and Rwdamila, 1997).

The results of invedigations in the U.S. into magor catastrophes in congruction

have shown that a lack of planning and enginesring oversght has been a primary

75
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contributor to the cause of these falures (Lapping, 1997). Further, in a study conducted
in South Africa, planning was identified as the primary preventive action that could have
been taken in 40% of the cited cases (Szana and Smdlwood, 1998). Additiondly, in a
sudy into scaffolding accidents in the United States, South Africa, and Turkey, designing
for safety and enforcement of regulations and standards were suggested as reasonably
practicable preventive precautions (Mingen, et d., 1998).

The poor safety and hedth performance record of the congruction industry has
resulted in safety and hedth regulaions around the world being subjected to mgor
revisions during the last three decades.

In this chapter, the gpproach is examined that is advocated by the Council
Directive 92/57/EEC that forms the bass for congruction worker safety and hedth
legidation in Europe, The Condruction (Desgn and Management) Regulations (CDMR)
1994 in the United Kingdom, The Nationd Modd Regulations, and the Nationd Code of
Practice for the Control of Workplace Hazardous Substances 1994 in Australia, and the
Hedth and Safety in Employment Act 1992 and Regulations 1995 in New Zedand.
These examples of safety and hedth legidation are performance-based and have as their
main thrugt the redigribution of responshility for hedth and safety on condruction Stes
away from the contractor to include dlients and planning professonds (ILO, 1992
Lorent, 1999; Cadwell, 1999). Additionaly, the Occupationd Safety and Hedth Act of
1970 (OSHA) in the United States is dso examined, as legidaion that is largely

precriptive in nature, but is dowly moving toward a performance gpproach.
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Construction (Design and M anagement) Regulations (CDMR) of 1994

The CDMR were introduced in the United Kingdom (UK) in March 1995 in
compliance with the European Union Council Directive 92/57/EEC in 1992, in terms of
which al European Union member saies were to implement the terms of the directive
into national legidation by 1994. The directive was, however, not implemented in its
entirety by the CDMR. Raher the CDMR implemented the organizationd and
management aspects (Cadwdl, 1999). The regulations were, additionaly, a response to
the study conducted by the Hedth and Safety Executive (HSE) which recorded that
during the period 1981 through 1985, 739 people were killed in the construction sector
(Munro, 1996). An analyss of the man causes of accidents in UK congruction reveded
the fallowing:
- A lack of supervison by line managersin the indudtry;

- Inadequate equipping of workers to identify dangers and to take steps to protect
themsalves from these; and

- A lack of coordination between the members of the professond team a the pre-
construction phase (Joyce, 1995).

They were consequently designed to provide a legidaive framework amed at
achieving cooperation and coordingtion in the drive to improve condruction safety and
health on construction Sites.

The regulations promote the teamwork approach during the desgn and
condruction life of condruction projects, which was advocated by Sir Michad Latham in
his 1994 report, Constructing the Team. They place new responsbilities and duties on
clients, designers, and contractors (Cadwell, 1999). The CDMR cary a crimind sanction

of up to 2 years imprisonment and unlimited fines for noncompliance with ther

provisons. The primary objective of the CDMR is to ensure proper consderation of
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safety and hedth issues throughout each phase of the congtruction process from project
inception through to the eventua demise of the building by demolition (Tyler and Pope,
1999). The CDMR have been described as a management solution. They involve
coordination in a notorioudy fragmented industry as wel as the integration of the mgor
participants in the construction process.

Mgor digtinguishing characterigtics of this legidation include:

- A departure from the traditionaly prescriptive or ‘deemed-to-comply’ or ‘command-
and-control’ approaches to a peformance-based gpproach in terms of which no
standards for compliance are st;

- The compdling of safety and hedth management as an obligation into the planning
and design of virtudly dl but the samdlest of congtruction projects;

- Emphass on the identification of congruction hazards and the assessment of risks to
eliminate, avoid or a the very least reduce perceived risks,

- Condderation of safety and hedth issues not just during the condruction life of the
project, but from project inception through to the find demise of the facility by
demoalition, including the operation, utilization and maintenance periods;

- The redigribution of respongbility for condruction worker safety away from the
contractor, who was previoudy soldy responsble, to include al participants in the
congtruction process from the client through to the end- user;

- The introduction of a new paticipant to the condruction process, the planning
supervisor, with responghility to coordinate the other participants and documents to
facilitate better management of safety and hedlth on congtruction projects,

- Mandatory safety and hedth plans as indruments facilitating exchange and
communication of safety and hedth issues between dl participants in the congtruction
process, on al ‘notifiable projects where the congtruction phase is longer than 30 days
or will involve more than 500 person days, and where there are more than 5 persons
carrying out construction work &t any one time; and

- Mandatory compilation of a safety and hedth file by the planning supervisor to be
handed over to the client upon completion of the facility.

The CDMR acknowledge the roles of each participant in congruction. For
example, whereas designers were not previoudy extensvey involved in giving advice
about sysematic condderation of hedth and safety issues, they are now required to avoid

foreseeable risks as aduty for al construction projects.
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The establishment cost to the indudtry in the UK was cdculated to be in the
region of $825 million with the cost of compliance by designers an additiond annua
amount of about $435 million. The practicd implications of CDMR are set out below in
some detall to facilitate easy comparison between the UK and European Economic

Community pogitions

Client

Once the client decides to proceed with a condruction project, the initigtive to
aoply the CDMR lies with the client. The client, or client's agent, has an obligation under

the CDMR to gppoint a planning supervisor and principa contractor.

Planning Super visor

The role of the planning supervisor includes ensuring the preparation of a project-
specific safety and hedth plan, the monitoring of safety and hedth aspects of the project
design, the provison of adequate advice to the client and any contractor, and ensuring the
preparation of a project-specific safety and hedth file. Further, the planning supervisor
has the responghility to ensure that al members of the professond team liase and

communicate within a management framework on al safety and hedlth issues.

Principal Contractor

In terms of the CDMR, the principal contractor is responsible to take over and
further develop the safety and hedth plan of the project, coordinate the activities of other
contractors as wel as provide information, traning and consultation with al employees

to minimize risks to safety and hedth.
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Designer

The dedgner is required under the CDMR to ensure that the desgn avoids
unnecessary risks to hedth and safety or reduces the risks so that the project can be
congructed and maintained safely. The risk to safety and hedth produced by a design
feature must be weighed againg the cost of exduding the feature entirdly by designing to
avoid risks to safety and hedlth, tackling the @uses of risks a source, or if not possible,
reducing and controlling the effects of risks by agppropriate means amed a protecting
anyone a work who might be affected by the risks and, in so doing, yidding the greatest
benefit. Additiondly, the designer has the responshility to keep the client informed of

duties that will arise as areault of the project design.

Other Contractors

All contractors are to co-operate with the principa contractor with regard to

safety and hedth risks arisng or likdly to arise from their own work on site.

Prior Notice

A prior notice must generdly be submitted to the Hedth and Safety Executive
responsble for safety and hedth a work on dl congruction Stes where the congruction
phase will be longer than 30 working days, and on which more than 5 workers are
employed a the same time, or on which the amount of congtruction work to be carried
out will involve more than 500 persontdays. This notice must be periodicaly updated if

necessary and be displayed on the construction Site.
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Health and Safety Plan

The hedth and safety plan is the indrument that fecilitates the exchange and
communication of safety and hedth issues between dl participants in the congruction
process. During the pre-congruction phase the plan is prepared using information from
the client, dedgners, and planning supervisor. Prior to commencement of the project
works the plan is further developed by the principa contractor to include details of safety
and hedth risk management and prevention which arise due to the congdruction activities
of contractors and sub-contractors. The safety plan is subject to continuous review and
amendment as construction progresses.

The information contained in the hedth and safety plan, while it is project-
specific, should include provisions covering the following:

- Genegd,

- Program,

- Exiding off-gte conditions;

- Exiging on-gte conditions;

- Exiding records,

- Thedesgn;

- Condruction materids;

- Sitelayout and management;

- Rdationship with the client’ s undertaking;

- Sterules and
- Procedures for the continuing review of the health and safety plan (Joyce 1995).

Health and Safety File
The planning supervisor is required under the CDMR to compile a hedth and
safety file to be handed to the client upon completion of the project.

The following information should be included in the hedlth and safety file:

- Higoric Ste data;

- Stesurvey information;

- Steinvedtigation reports and records;

- Photographic record of essentid dte eements;
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- Statement of design philasophy, cdculations, and applicable design standards;

- Drawings and plans used throughout the congruction process, including drawings
prepared for tender purposes,

- Record drawings and plans of the completed structure;

- Maintenance ingructions,

- Ingructions on the handling and/or operation of equipment together with the relevant
maintenance manuds,

- Resllts of proofing or load tests;

- Commissioning test results,

- Maerids used in the dructure identifying, in particular, hazardous materiads including
data sheets prepared and supplied by suppliers,

- ldentification and specification of in-built safety feetures, for example, emergency and
fire fighting sysems and fall- safe devices, and

- Method statements produced by the principal contractor and/or contractors (ACOP
1995).

Council Directive 92/57/EEC of 24 June 1992

The Council of European Communities committed itsdf to ensuring grester
protection of the safety and hedth of condruction workers through the adoption of
minimum  requirements  for  encouraging improvements in - working  environments  on
condruction dtes to ensure a better levd of protection. In particular, increased
responsibility was placed on employers accompanied by new obligations for workers and
greater involvement by al participants in the congtruction process — owners to workers —
in the management of risks (Lorent, 1999). The impodtion of additiona administrative,
financid, and legd condraints that would impact negatively on smdl and medium-sized
undertakings was not intended. Rather the Council Directive 92/57/EEC of 24 June 1992
was designed to guarantee the safety and hedth of workers on condruction dtes in the
European Community wherever building or civil engineering works were carried out. The
Directive was trangposed into naiond law in most member countries of the European
Union with minor changes in the management or personne dructure and/or the safety

measures advanced by the origind Directive. In some countries the adoption of the
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Directive was necessitated by the need for organizational change due to developments to
improve the coheson of the condruction process and communication, as well as the
dructurd changes caused by the cluster of sub-contracting arrangements characterizing
their congtruction industries (Lorent, 1999).

The Commisson recognized that more than 50% of occupational accidents on
condruction dtes were attributable to unsatisfactory architecturd and/or organizationa
options, or poor planning of the works at the project preparation stage (Lorent, 1999).
Moreover, the Commisson recognized that large numbers of accidents resulted from
inadequate coordination especidly where various undertakings worked smultaneoudy or
in successon a the same condruction dSte. This recognition represented a magor
paradigm shift. Previoudy dl responshbility for safety and hedth on congdruction stes
was attributed solely to contractors. The provisons of the Directive were directed to
bring about a culturd change to improve the poor safety culture prevaent within the
industry (Schaefer and De Munck, 1999).

The main distinguishing festures of the Directive include:

- The performance-based nature of the provisons of the Directive;

- Ensuring that safety and hedlth issues are taken into account through al phases of the
congtruction process, extending to the operation, utilization, and maintenance periods,
and the find demise of the fadility through demoalition;

- The redigribution of responghbility for condruction worker safety away from the
contractor, who was previoudy solely responsble, to include dl participants in the
congruction process from the client through to the end- user;

- The introduction of the project supervisor who is responsible, while acting for the
dient, for dl applicable generd safety and hedth requirements during the stages of
design and project preparation, including ensuring that the safety and hedth plans and
files are accordingly adjusted;

- The gppointment of one or more safety and hedth coordinators by the client or the
project supervisor, for ether or both the project preparations and project execution
dages, their duties in terms of each stage being different;

- The compilation of mandaory safety and hedth plans by the dient or project
supervisor before actual work commences on Site;
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- The gving of a prior notice, which must be updated periodicadly and displayed on the
condruction Ste, submitted to the authorities responsible for safety and hedlth a work
on dl condruction sites where the work is scheduled to last longer than 30 working
days, and on which more than 20 workers are employed at the same time, or on which
the amount of work to be carried out is scheduled to be more than 500 person-days;

- The mandatory preparation of a file gppropriate to the characteristics of the project
containing relevant safety and hedth information to be taken into account during any
subsequent works; and

- The fact that the entire Directive, together with al annexures, is contained in a tota of
17 pages.

The following are typica examples of performance-based standards taken from
the Council Directive:

Scaffolding and ladders

- All scaffolding must be properly designed, constructed and maintained to ensure that it
does not collgpse or move accidentally.

- Work plaforms, gangways and scaffolding starways must  be  constructed,
dimensoned, protected and used in such a way as to prevent people from fdling or
exposed to faling objects.

Demalition work

- Where the demoalition of a building or congtruction may present a danger:

- appropriate precautions, methods and procedures must be adopted; and

- the work must be planned and undertaken only under the supervison of a competent
person.

These sections are the equivalent of OSHA 29 CFR 1926 Subparts L (1926.450-
453) and T (1926.850-860). The actua text of sections of the goplicable OSHA standards
isgiven in the section dedling with OSHA.

Resgtance to change in any form is norma and is to be expected. Reaction to this
directive was no different. Architects, in paticular, across Europe fdt very
uncomfortable with this change in respongbility from the contractor to the client who
was required to take gppropriate steps regarding safety and hedth in the planning and
execution of a condruction project. Further, the client was responsible for organizing the

work on the construction Ste in such a way that risks to life and hedth were avoided as
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far as is possble, and where not possble, to maintain resdud risk a the lowest leve
possble (Berger, 2000). The practicd implications of Council Directive 92/57/EEC

follow:

Project Supervisor

The project supervisor while acting on behdf of the client is respongble for the
design, and/or execution, and/or supervison of the execution of a project. The directive
requires that the project supervisor teke cognizance of dl applicable genera safety and
hedth requirements during the stages of design and project preparation. Additiondly the
project supervisor is responsble for ensuring that the safety and hedth plans and files are

accordingly adjusted.

Safety and Health Coordinators

The directive requires one or more safety and hedth coordinators to be appointed
by the client or the project supervisor. Coordinators may be appointed for either or both
the project preparations and project execution stages and their duties in terms of each
dage are different.

Regarding the project preparations stage safety and hedth coordinators are
reqponsble for the coordingtion of the implementation of the provisons tha
consequently arise out of the involvement of the project supervisor in the design and
project preparation stages. Further they are responsible for the formulation of a safety and
hedth plan as wdl as a file containing al the rdevant safety and hedth information
applicable to the project.

During the project execution stage coordinators are required to coordinate dl

agpects of safety and hedth relaive to the project and ensure drict compliance with al
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such provisons. Additiondly they are required to facilitate cooperation between dl
contractors on the dte, ensure that safe working procedures are followed and that only
authorized persons are dlowed onto the congruction Ste. These coordinators do not
relieve the client or project supervisor of any of ther responghilities in terms of the

construction project.

Safety and Health Plan

Additiondly, the client or the project supervisor is responsible for the compilation
of a safety and hedth plan before actud work begins on ste. These safety plans must

take into account the work involving particular risks listed in Annex 11 of the directive.

Prior Notice

A prior notice must be submitted to the authorities responsble for safety and
hedth at work on dl condruction sites where the work is scheduled to last longer than 30
working days and on which more than 20 workers are employed at the same time, or on
which the amount of work to be carried out is scheduled to be more than 500 person+
days. This notice must be periodically updated if necessary and be displayed on the

condtruction Site.

Obligations of Employers

The directive in no way absolves employers from their responshilities toward
their workers, and require them to take measures in compliance with the minimum safety

and hedlth requirements for construction Stes as set out in Annex IV of the directive.
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Workers

All workers must be informed and kept informed of al measures to be taken
regarding their safety and hedth on the condruction Ste. They are to be involved on a
consultative and participatory basis in al méatters of safety pertaining to ther activities at

the workplace.

Concerns

However, concerns remain among many of the member countries of the EU about
the cost to implement the revised Sructure embodied in the provisons of the Directive.
This cost has been edtimated to range between 0.2 and 2% of the tota project cost
digtributed on the basis of 35% for coordination during the project preparation phase and
65% during the project execution phase (Lorent, 1999; Berger, 1999).

Further, there is concern about the lack of a standard and smplified system of
reporting congtruction-related accidents, injuries, fataities and diseases which might have
been embodied in the Directive (Papaioannou, 1999; McCabe, 1999; Casds and Sagado,
1999; Ongen and Patay, 1999). This lack makes it difficult to conduct comparative
andyses of the effectiveness and impact of the introduction and implementation of the
Directive in member countries on the safety performance of the industry on a country-by-
country bass This difficulty was encountered firds hand when trying to conduct the
international survey described earlier.

Additiondly, there is confuson in some countries about the need for and content
of the project-specific safety and hedth plan (Ongten and Patay, 1999; Casds and
Sagado, 1999; Cddwell, 1999). A find concern revolves around the poorly defined

competence and qudification requirements of project supervisors and safety coordinators
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with  mutua recognition of training and devdopment programs and qudifications

(McCabe, 1999; Dias, 1999; Gottfried, 1999; Casals and Salgado, 1999; Caldwell, 1999).

Australian Regulationsand L egidation

It was redized in Audrdia that it would be impossble to draft gppropriate
sandards to cover each of the between 21000 and 37,000 chemicals individudly that are
used in Audrdian workplaces. It was recognized further that specific substance controls
were insufficient to ded with the wide range of workplace Studtions where large
numbers of hazardous substances were used.

The Nationd Modd Regulations, and the National Code of Practice for the
Control of Workplace Hazardous Substances, of 1994 are consequently generic rather
than substance-specific. They provide cover for dl hazardous substances used in
workplaces throughout Audtrdia. The modd regulaions apply to al workplaces where
hazardous substances are used or produced, and to al persons with potentia exposure to
hazardous substances in those workplaces (L awson, 1996).

The regulaory package is an example of performance-based regulations. The
hedth and safety outcomes are specified in the regulation, but not the means to achieve
them, as has been the case for previous prescriptive Audrdian safety and hedth
regulations and legidation of the past. The regulations provide a comprehensive gpproach
to the control of hedth risks from exposure to hazardous substances by setting the
outcomes to be achieved and by setting the processes to be followed. They do not
precribe how risks must be controlled. The regulations give indusgtry the flexibility to
select the most gppropriate control measures for different workplace conditions, based on

the identification and assessment of risk (Lawson, 1996).
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A risk management process is incorporated in the Nationd Modd Regulations for

the Control of Workplace Hazardous Substances. Fegtures of this process include:

Egtablishment of the context regarding scope and objective. The regulations apply to
al workplaces where hazardous substances are encountered in the course of work. The
objective of the regulaions is to minimize the risk of adverse hedth effects due to
exposure to hazardous substances.

Identification of hazards or risks. Hazardous substances used a work need to be
provided with labels and Materia Safety Data Sheets (MSDS). Workers, who will
potentidly be exposed to hazardous substances used in a work activity, need to be
provided with information and training on the nature of the hazards. Workers need to
participate in the hazard identification process, which begins with the manufacture or
importation of the hazardous substance. Manufacturers and importers produce, review,
and revise MSDS for dl hazardous substances that they supply. Suppliers provide
gopropricte labeling on al containers of hazardous substances supplied for use a
work. Employers identify hazardous substances in the workplace by reference to the
MSDS or labels.

Risk aseessment. This assessment includes the identification of any hazardous
substance used or produced in that work, review of information about hazardous
subgtances, and identification of any risk of exposure to any hazardous substance used
or produced in that work.

Risk control. Employers need to sdect appropriate measures to achieve and sustain
control, arange induction and traning, and determine if monitoring or hedth
aurveillance is required. These aspects are covered in the Nationa Code of Practice.

When evauding the effectiveness of the new performance risk management syle

regulations when compared with the former prescriptive, rules-based approach, Gun

(1999) referred to the report of the Hedth and Safety Executive in the UK, where it was

established that there had been dgnificant improvements in the assessment and control of

risks arisng from hazardous substances in the workplace since the introduction of the

new regulations. There had been a greaster awareness of risks from hazardous substances

resulting in improved management drategies to prevent and control risks. The increased

awareness resulted in the detection of an increased amount of chemical-related morbidity.

About 49% of the survey respondents reported more efficient use of chemicds, and a

amilar percentage reported a range of other benefits including better management of
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plant. The regulaions had enabled companies to focus on the individua redities of ther

own workplaces and develop appropriate and effective action.

Health and Safety in Employment Act 1992 and Regulations 1995

The New Zedand Building Code (NZBC) is an integrated performance-based
code, divided into clauses, that sets out descriptions of objectives, generd functiond
requirements, and specific mandatory performances that must be achieved to comply with
the law (Table 4-1).

Methods for compliance are not prescribed. The NZBC originated from building
industry requests for reform dating back to 1979 with a Ministry of Works and
Deveopment sponsored research project. It was the culmination of 10 years research at
Victoria Universty of Wadlington in the School of Architecture Industry Research Group
and Centre for Building Performance Research under the direction of Dr. Helen Tippett™,
and the sarvice of five people for four years to reform the exiging nationd building

regulatory system.

Table 4-1 Example of a performance code from the New Zedland Building Code

Objective F4.1

The objective of this provison is to safeguard people from injury
caused by fdling

Functiond F4.2

Requirement | Buildings shdl be condructed to reduce the likdihood of accidenta
fdl

Performance | F4.3.1

Where people could fadl 1 meter or more from an opening in the
externd enveope or floor of a building, or from a sudden change of
level within or associated with a building, a barrier shal be provided

35 An eectronic interview was conducted on 9 December 1999 with Dr. Helen Tippett on
performance-based codes - refer to Appendix B
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The naiond building code had to be peformance oriented (Building Industry
Authority, 2000), consstent with public interest, and within a suitable economic
framework regarding efficiency and accountability underlying the restructuring of the
New Zedand economy. The NZBC amed to encourage innovative desgn and advance
technology applications in the most cost effective way by dlowing ‘dternative solutions
in that the NZ government established the why and what was to be controlled whereas the
industry, researchers and academics provided the know-how and how much.

The code, and its performance basg, is regarded as the best building control tool to
encourage innovation, remove bariers to internationd trade, and to minimize the
guessing game of why regulators ingst upon particular prescriptive requirements (Hunt
and Killip, 1998). These benefits are being gained through a custom-made adminigtrative
legidative framework uniquely designed for New Zedland.

The Hedth and Safety in Employment Act 1992 (HSE Act) shows the confidence
which the New Zedand government has in the performance approach. It extends the
application of the performance approach to worker safety and hedth. The HSE Act has
reformed the law and many separate regulations and dtered their nature from a
prescriptive base to a performance-based platform of legidation. In this way, it provides,
for the firg time, comprehensve coverage and a congstency of approach to the
management of safety and hedth in dl workplaces. Responghilities and obligations of al
participants in the congruction process have changed to include everyone. It is intended
to reduce the amount of legidation and change the emphass from the control of specific
hazards to managing risks in relation to work activities. The emphass moved from a

prescriptive base to that of a performance base and has a five-leve formet; Smilar to the
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Nordic Five Leved Sysem described earlier. The HSE Act provides comprehensive
coverage for dl work gtuations clearly defines responshilities, promotes systems for
identifying hazards and deding with them, enforces involvement of employees in hedth
and safety issues along with requirements for hedlth and safety training and education.

It has been clamed that attitudes toward safety and hedth have improved
throughout al indudries. The guiddines to the HSE Act regarding the construction
industry include checkligts to ad in identification of risks, and the assessment and control

of those risks. Some key features of the HSE Act follow:

Objective
The principle objective of the HSE Act is to prevent harm to workers while at
work. All principas (or clients) are expected to ensure that actions a work do not result

in harm to employees of contractors or sub-contractors, including members of the public.

L ocus of Performance

Under the HSE Act, the principle responghility is to take ‘dl practicable steps’ to
ensure the hedth and safety of everyone carrying out work of any kind throughout al
dages of a condruction project, including those who might be affected by the project,
such as the generd public (Site Safe, 1999). This obligation is not Smply a reective one
but rather a proactive one.

Rogers (2000) cites the case of Mair v Regina Ltd. where the judge observed the
nature of this obligation as ‘The Act contains a new philosophy... it requires employers
to be proactive.. employers are now required to be andytical in providing or maintaining
a safe working environment. It is not just a matter of meeting minimum standards and

codes lay down by datute. It requires employers to go further and set down their own
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sandards commensurate with the principal object of the Act, after due andyss and

criticism.’

Management of Hazards

The HSE Act sets out a hierarchy for action to limit the effects of work hazards.
Thisinvolves the following:

- ldentification of the hazards by bresking work into dements identifying activities
within dements and extracting known hazards from checkligs and dlocating to
activities, and

- Evduation of the dgnificance and consequent management of the hazards by the
following hierarchy:

- Himindion;

- Isolaion; and if dimination or isolation is not possible

- Minimization.

Responsibilities of Principals

A principa is someone who forms a contract with a third party to cary out a
building project or any part of such a project. Although the client has respongbility as a
principal, other members of the project team can be principds a any one time, and Al
key participants in the congtruction process have a duty to provide for the hedth and
safety needs of their own areas of operation (Site Safe, 1999). The following are some of
the issues which principas need to consider:

- Dedgners and consultants possess adequate safety and hedth knowledge, expertise
and experience;

- Contract periods and budgets make provison for safety and hedth aspects to be
induded in the project;

- Asssssment of the ability of contractors to manage and control safety and hedlth on the
project;

- Provison for on-gte safety and hedth monitoring;

- Provison of dl rdevant safety and hedth information such as known hazards to
consutants and contractors; and

- On-going coordination of information and eactivities between dl paticipants in the
construction of the project (Rogers, 1999; Site Safe, 1999)
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Responsibilities of Employers

Employers are responsible under the HSE Act 1992 to dentify hazards and ensure
that the proper controls are in place to manage them regarding the threet that they pose to
employees and the genera public. Regular reviews of the workplace have to conducted to
ensure the effectiveness of the controls and to identify new hazards. Employers are
required to provide adequate supervison and training to employees in the safe use of dl
plant, equipment and protective clothing that they may use or handle. Further they are
required to record dl accidents and invesigate dl accidents and near misses.
Additiondly, dl employees have to be involved in the devdopment of emergency

procedures.

Responsibilities of Employees
Employees are responsble for their own safety and that of their fellow workers as

far as practicable.

Additional Commentson NZBC

Consequent to a request for information of the performance approach to
congruction worker safety and hedth via cnbr-l, an internationd lig serve, Dr. Heden
Tippett from the Victoria Universty of Wdlington, responded. She had been one of the
leading experts involved in the deveopment of the New Zedand Building Act and
Building Code during the period 1980 through 1990. Eleven open questions were
submitted to her (Appendix B).

These questions were intended to determine the motivation for the change from
the former prescriptive gpproach in favor of the performance gpproach, the initid impact

and reception of this change on and by industry participants, and the effect on the safety
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and hedth peformance of the industry. Some of the answers to the quedtions are

contained in Table 42. On the suggestion by Dr. Helen Tippett, Sx open questions were

submitted to Dr. Bill Porteous®, the Chief Executive of Building Indusry Authority

(BIA) in New Zedand (Appendix E). The answers to some of the questions are set out in

Table 4-3.

Table 4-2 Sdlected answers to questions on NZBC

Question

Answer

What prompted New Zedand to

develop and then adopt a
performance-based building
regulatory system?

Industry submission to government in 1981 pointing
out that the cost of multiple prescriptive regulatory
systems was not commensurate with public benefit.
Change of government in 1985 with a strong
deregulation agenda.

How was the transition from the old
code to the new code received by al
partticipants in the construction
process?

Mixed feelings and skepticism that it would encourage
innovation or more cost effective compliance.

Has the new code in any way
impacted the structure of the industry
and organizations?

Y es, accredited private certifiers, accredited products,
more consstent territorid authority granting of
building consents, responsibility of owner for ongoing
compliance.

How was the change managed?

New Building Act of Parliament and new nationa
authority (Building Industry Authority)

What was the cost involved in the
transformation?

Sgnificant

Has the code improved the

performance of the industry?

To some extent - the opportunity for improvement is
greater than actual

Would such an approach work in the
area of construction worker safety and
health?

Yes, refer BIA and subsequent legidation (HSE Act)

Concerns

The results of research conducted in 1997 indicated severd areas of concern (Site

Safe, 2000) that needed to be addressed if the safety and health record of construction

36 An dectronic interview was conducted on 23 October 1999 with Dr. Bill Porteous, the
Chief Executive of Building Indusry Authority in New Zedand on performance-based

codes - refer to Appendix E
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were to improve further. Before the production of a Guiddines document, the roles and
responsibilities of the various participants in the congruction process for safety and
hedth were undear. There was little reiddle information on actud injury rates and safety
practices. There had until recently been no sysematic andyss of injury peatterns or
planning of inury prevention activiies The tendeing or procurement process
encouraged participants to cut corners to reduce project costs. Some clients had only a
paper compliance to avoid prosecution. Some participants consdered rewards for safe
prectices from the ACC experience rating sysem inggnificant. Most participants viewed
ISO 9000 regidration as expendve and ineffective in enhancing injury prevention.
Further, workers compensation insurers focused on clams and injury management rather
than on injury prevention. There was inadequate information about injury prevention
methods regarding both equipment and procedures. Tight project timelines, poor
housekeeping or untidy congtruction Stes, and cardessness were identified as the largest

contributing factors to accidents.

Table 4-3 Sdected answers to questions on NZBC by the BIA

Question Answer

How has the introduction of the new | No measurable effect so far as we are aware
code (NZBC) impacted the structure of
the construction industry itself and aso
construction firms?

Weas there any large scale resistance to | No ‘large scale resistance’ was observed
the change in legidative approach?

What was the cost involved in bringing | Not known. As with any change to the law of the land
about the transformation? the cost fell mainly on the taxpayer. The cost of
learning to work within the new regime has not been
quantified but would have been borne by both locd
government and the building industry.

Has the code improved the| We would say ‘yes because innovation has been
performance of the industry? encouraged and alternative solutions accepted.
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Occupational Safety and Health Act (OSHA) of 1970

OSHA in the United States gpplies gpecificdly to employers, which in
congruction are contractors. Consequently, contractors have been held solely responsible
for safety and hedth on congruction Stes in the United States There is considerable
resstance to any atempt to shift the liability for safety to include other participants in the
congruction process such as manufacturers, suppliers, and designers. These interest
groups have condderable lobbying power to prevent changes to current legidation.
Manufacturers and suppliers for example <hift the ligbility for the products they
manufacture or supply to contractors in the form of various data sheets (MSDSs).

The OSHA dandards have higoricadly been formulated on the bads of traditiond
precriptive and ‘deemed-to-comply’ agpproaches. Contractors are required to comply
rigidy with the provisons of the standards. Noncompliance is censured in the form of
punitive fines.

The OSHA regulations cannot, and do not, cover every concelvable work
condition or dtuation. Construction contractors hold the postion that each project process
and design is unique and compliance with a rigid st of rules is not feasble (Lapping,
1997). In cases where the regulations do not cover a particular Stuation, contractors have
to goply to OSHA to obtan permisson to deviate from the applicable standard.
Historically, the requedts for these variances have been redively few, and the number of
variances actudly granted tends to be even smdler (Hinze, 1997).

The OSHA standards for construction consst of over 200 sections, and more than
1000 subsections, ranging from short paragraphs to several pages. The sections are
grouped into 26 subparts (A through Z). Examples of prescriptive codes for demolition

work and scaffold platforms are supplied in Figure 4-2.
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The effort to change the culture of the current regulatory system enjoys support at
the highest levd of government. Contractors have requested the government to dlow
them the flexibility to choose the means and methods to peform their operations
(Lapping, 1997). Federd regulatory agencies have begun to write rules that satisfy this
request for flexibility by the condruction industry (Lapping, 1997). It has been
recognised that developing tailored and codt-effective standards, as well as dtering or
eliminating exiging rules that are obsolete or no longer make sense, have to be supported
by sound science and good information.

The following example of a prescriptive code covering demoalitions is drawn from
OSHA 29 CFR 1926 Subpart T 850(K):

Employee entrances to multi-story gtructures being demolished shal be
completely protected by sdewalk sheds or canopies, or both, providing
protection from the face of the building for a minimum of 8 feet. All such
canopies shdl be a leest 2 fest wider than the building entrances or
openings (1 foot wider on each dde thereof), and shdl be capable of
sudtaining a load of 150 pounds per square foot. Employee entrances to
multi-story structures being demolished shdl be completely protected by
sdewak sheds or canopies, or both, providing protection from the face of
the building for a minimum of 8 feet. All such canopies shdl be a lesst 2
feet wider than the building entrances or openings (1 foot wider on each

sde thereof), and shal be capable of sustaining a load of 150 pounds per
square foot.

The following example of a prescriptive code covering scaffolding plaforms is
drawn from OSHA 29 CFR 1926 Subpart L 451 Scaffolding:
(b) * Scaffold platform congtruction.’
(b)(1)(ii) .... the platform shal be planked or decked as fully as possble
and the remaining open space between the platform and the uprights shdl
not exceed 9 1/2 inches (24.1 cm).

(b)(2) Except as provided in paragraphs of this section, each scaffold
platform and walkway shall be at least 18 inches (46 cm) wide.



99

(b)(5)(1) Each end of a platform 10 feet or less in length shdl not extend
over its support more than 12 inches (30 cm) ...

(b)(5)(ii) Each platform grester than 10 feet in length shdl not extend
over its support more than 18 inches (46 cm), unless it is desgned and
ingaled s0 tha the cantilevered portion of the platform is able to support
employees without tipping, or has guardrails which block employee access
to the cantilevered end.

(b)(7) On sceffolds where platforms are overlapped to create a long
platform, the overlgp shdl occur only over supports, and shdl not be less
than 12 inches (30 cm) unless the platforms are nailed together or
otherwise restrained to prevent movement.

There is increasing support for a move away from the traditiona focus on drict
compliance with procedurd requirements and heavy fines for noncompliance in favour of
a system based on results or outcomes. At the same time, compliance assstance will be
offered when the requirements are not met. To this end, OSHA for example, has been
pilot tegting a sysem which will give both condruction managers and workers the
primary responsibility for ensuring safety and hedth at their individua work stes.

For its part, OSHA, in a May, 1995 report, entitted ‘The New OSHA, has
committed itsdf to promoting common sense regulations, encouraging partnerships, and
diminating red tape, while a the same time ensuring grester safety and hedlthier working
conditions for American workers (Office of Management and Budget 1996). To achieve

these improvements, OSHA is.

- Offering incentives to employers with good safety and hedth programmes;

- Either diminating or amending outdated and confusing standards;

- Improving consultation with stakeholders in the construction industry; and

- Edablishing peformance measures that evauate programmes based on safety and
hedlth results and outcomes.

The August 1996 revison of the OSHA dsandard protecting gpproximately 2.3

million workers on scaffolds in the condruction indudtry is an example of a performance-
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based approach. The standard establishes performance-based criteria, where possible, to
protect employees from scaffold-related hazards such as fdls, fdling objects, structurd
dability, eectrocution, and overloading (Office of Management and Budget 1996).
Employers are dlowed greater flexibility in the use of fdl protection systems to protect
workers on scaffolds. This flexibility extends to workers erecting and dismantling
scaffolds. The training of workers usng scaffolds is dso srengthened.  Further, the
dandard specifies when retraining is required. According to estimates, the new standard
will prevent 4,500 injuries and 50 deaths annudly, saving congtruction employers at least

$90 million in annua costs resulting from lost workdays due to scaffold-related injuries.

Chapter Summary

The benefits of the adoption of the Council Directive 92/57/EEC in Europe, the
CDMR in the UK, Nationad Modd Regulaions and the Nationd Code of Practice for the
Control of Workplace Hazardous Substances in Audradia, and HSE Act 1992 and
Regulations 1995 in New Zedand have not been extensvely measured and evauated yet.
It is anticipated that the paradigm shift promoted by this type of regulatory framework
will have postive results for the condruction industry and contribute to the common
vidon of accident free condruction on condruction dtes. Further, for the fully successful
introduction of a performance-based code an effective and efficient adminigrative and
legd underpinning must support it.

The vdue of the CDMR, Council Directive 92/57/EEC, and HSE, in paticular,
lies in the requirements of dl participants in the congtruction process to make safety and
hedth a mandatory priority in a sructured way. They are performance-based, permitting

flexibility in deding with safety and hedth issues and the rdationships, which are
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common for condruction projects. Additiondly, they provide a framework within which
dl the ativiies of al participants in the congruction process, are coordinated and
managed in an effort to ensure the safety of those involved with, or affected by,
congruction. It must be noted though that there are gill severa serious concerns about
these legidative frameworks.

While OSHA is dill largdy precriptive in nature, there are sgns of increasing
acceptance of a paradigm shift toward a performance-based approach. There is a steadily
growing recognition that new approaches are necessary to arest the incidence of
accidents and fataities on condruction stes around the United States. A willingness to
shift liability for safety away from contractors to include other participants in the
congtruction process is necessary, but seems unlikely againgt present resistance.

In the next chapter, implementation issues surrounding the performance approach

in the area of congtruction worker safety and hedlth are discussed.



IMPLEMENTING THE PERFORMANCE APPROACH

Introduction

The tendency to protect sdf, family, and friends is a naturd one that has been
evident throughout the history of the human race. However, people have invariably been
willing to teke chances in exchange for possble gains - sometimes with tragic
consequences.  Accident prevention is not the priority that it should be, for the most part,
due to ignorance of hazards and the magnitude and consequences of potential accidents.

The question might be asked whether it is necessary to construct and enforce
safety and hedth standards, codes and regulations. It seems that while people in postions
of regponsbility should consder the wedfare of others as a matter of conscience, they
frequently fal to uphold Sandards of safety and hedth, either from ignorance or from
Hfishness.

This chapter presents the bass for the implementation of the performance
goproach to congruction worker safety and hedth. Since the implementation process
might require severa changes within condruction firms, we discuss the requirements and
management of change. Further, we discuss briefly the evolution of safety and hedth

legidation.

Change and Change M anagement

The many forces of change rooted in the prevaling socid, economic, and politica

conditions have crested enormous pressure on al organizations to respond or risk

102
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gagnation and decline (Bonvillian, 1997). In particular, organizations have to cope with
globdization of the economy, new maket opportunities, technological advancements,
emergence of new management gpproaches and paradigms, and appropriate response to
the needs of workers.

All people and organizations are affected by change. According to Bennis (1993:
19),

‘if change has now become a permanent and accderatiing factor in
American life, then adaptability to change becomes increasingly the most
important  sngle determinant of surviva. The profit, the saving, the
efficiency, and the morde of the moment become secondary to keeping
the door open for rapid readjustment to changing conditions.’

Wesatherdl (1995) goes even further by claming that continuing change will be
the congtant in this present next century. Change has been described as being ‘pervasive,
important and most frudratingly, dusve (Weston, 1998:78). It is panful, illuminating,
and time-consuming (Diamond, 1998). It is a process of trangtion and transformation of
people and systems.

Change that might be temporary or permanent may, according to Whetton (2000)
be broadly characterized into
- Functiond change;

- Operationa change;

- Novd change, and
- Repstitive change.

One of the most <dient features of human behavior is resstance to change
(Marshdl, 1994), especidly trandformationd change (Almaraz, 1994; Almaraz and
Margulies, 1998). Generdly, people are hestant to accept change if it was not ther idea
and they had no pat in developing it. Some reasons, according to Nadler (1988) why

people resist or rgject change include:
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- Fear of the unknown;

- Posshility of economic insecurity;

- Threatsto socid relaionships, and

- Falure to recognize the need for change.
Other reasonsinclude:

- Lack of confidence in the party promoting the change;

- Lack of evidence of any benefit to be gained for themselves from the change;
- Preference for things to remain comfortably the way they are; and

- Fear tha the change will affect them adversdly.

The performance approach to congruction worker safety and hedth requires a
paradigm shift from the traditiondly prescriptive gpproach. It does not depend on
compliance with the minimum requirements of prescriptive sandards. Rather, it requires
a culture change that relies on a continuous and long-term commitment to understanding,
evduaing and improving congruction activities and processes. The acceptance of a new
paradigm regarding condruction worker safety and hedth, such as the performance
approach, often necesstates a redefinition of the corresponding science (Kuhn, 1970).
For the peformance approach to be implemented successfully and effectivey,
organizations will need to depart radicaly from therr old way of doing things (Nadler and
Tushman, 1989; 1990) until it becomes a corporate culture and part of the way business is
done. Statzer (1999:32) describes this process as becoming ‘transparent” Change may
result in adjusments in the interconnection of any of the four components of people, task,
technology, and dructure. Such change will affect the culture of the organization,
transforming it in the process. Depending on the existing culture and the degree to which

a change differs from that culture, an organization might be more or less ready for such a

change.
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A modd for determining the readiness of an organization for change is offered by
Sink and Morris (1995) asfollows:

C=@ (M W>R

where

C = readiness for change;

a=leve of dissatisfaction with the status quo;

b = clearly understood and desired future state;

d = practica firsd gseps in the context of an overdl draegy for actudizing the
desired future state; and

R = perceived cost or risk of changing.

The difference between what the organization wants to achieve (varidble b) and
what presently exists (the status quo) creates a level of dissatisfaction (variable a@). Once
both of these variables are ettablished, the firg practicd seps (variable d) and overdl
drategy for achieving the desred future State are decided. It should therefore become
obvious that the degree by which these factors outweigh the perceived cost or risk of
changing (variable R) will determine the readiness of the organization for change
(varigble C). If the probability of achieving the future desred date is gregter than the
perceived cost or risk of changing, the more ready the organization would be to change.

The importance of the role and commitment of management in supporting the
safety and hedth effort in their organizations is well-documented (Hinze, 1997; Sameson
and Levitt, 1993).

‘Management’s reection to change determines [the] success [of change].

When upper management ‘buys in’ to the changes, it ensures success’
(Petersen, 1996:278)
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Change, such as a paradigm shift from a prescriptive toward a performance
goproach, is difficult and amos impossble unless top management is totaly committed
to supporting and driving it. Management leadership, commitment and accountability are
cucid (Stazer, 1999). Organizationa change demands executive commitment and
invetment that is cognitive, emotiona and financid (Diamond, 1998). According to
Boles and Sunoo (1998), the largest barriers to managing change are lack of management
vishility and support, employee resistance, and inadequate management skills.

Resgance to change is paticulaly rdevant when the vison of management
differs from the vdues and bdiefs of the exiding organizationd cultue. If the
organizational culture fals to assmilate this vison and its implications, the desred
change will never become accepted and will utimatdy fal (Almaraz, 1993).
Management is the key that dlows safety peformance improvements to occur in
organizations (Freda, Arn and Gatlin-Watts, 1999; Hinze, 1997; Samelson and Levitt,
1993; Statzer, 1999). However, few managers acknowledge the need for a change in
management beliefs and vaues to support and nourish the new culturd redity (Almaraz,
1998; Boles and Sunoo, 1998) that the performance approach to construction worker
safety represents. The importance of top management commitment and the issues of
organizationd culture cannot be underestimated. Improved safety and hedth performance
within an organization has to become a drategic choice. The extent of culture change
needed will not be an overnight process. Such change must be planned and carefully
implemented. The extent to which top management chooses to support the program of

change will determine its ultimate success. It becomes gpparent that the implementation
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of the performance approach to congruction worker safety will be dependent on the
capacity and willingness of management to introduce and support the changes necessary.
‘Ancther way in which behavior is grongly influenced is through
modeling (learning by imitation). The research on modding tdls us tha if
we want to maximize gpproach (rather than avoidance) tendencies in
workers, we [managers] must exhibit that behavior oursdves’ (Petersen,
1996:266)
Managers and supervisors must dsrive to demondrate safe work practices and

make decisons that reflect their commitment to safety (Cook and M cSween, 2000).

Common Law Approach to Worker Safety and Health

The improvement of condruction worker safety and hedth has gone through
severd dages of deveopment. The concept of common law prevailed before the
enactment of occupationd safety and hedth legidation to reduce the number of work-
rdated accidents, injuries and fatdities Common law develops from custom and
precedent. Accordingly, when workers accepted employment they also accepted the
consequences of exposure to any risks and hazards associated with that employment.
Employers were not required to point out work-related hazards. Workers were generaly
expected to be smart enough to avoid danger in the workplace (Marshal, 1994). Workers
were on the job by their own choice and therefore deemed to have accepted the risk of
working there. They were aso consequently expected to assume some responghility for
their own safety as wdl as the safety of their fdlow workers. However, workers rardy
intervened on behdf of their fellow workers.

In the absence of safety legidation, workers were solely responsible for their own
actions and workplace safety. They were expected to work safdy without being

gpecificaly informed nor trained about how they were to achieve this performance
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objective. It is therefore conceptudly appropriate to suggest that, prior to the enactment
of saofety legddion, the prevaling agpproach to worker safety and hedth was
performance oriented. Safety objectives were implied to have been determined for each
condruction activity. Employers expected workers to take responshility for their actions
during the execution of ther tasks for their own safety as well as that of ther felow
workers. Further, workers themsdves accepted the associated risks of each activity. They
decided on the most appropriate method to satisfy the specific performance requirements
to meet these safety objectives. The appropriateness or success of the method sdected
was edablished by whether the activity was executed safdly without any accident, injury

or fatdity.

Emer gence of the Prescriptive Approach

As industrid growth was experienced in Europe in the 19" century, the concern
for the safety of workers increased. However, it was not until about 1900 that a body of
work-related lav made its appearance. These first laws dedt with compensation rather
than accident prevention. Safety and hedth standards were typicaly developed after the
recognition of the need for guidelines for the design and operation of equipment, and
only after many workers had been injured or killed in serious work-related accidents
(Marshdl, 1994). These dandards and regulaions usudly originated from professond
societies, industry-sponsored  organizations, trade associations, government agencies that
have juridiction, internationd associations and gpecific companies. Sometimes  they
were developed for very specific Situations and were not appropriate beyond that area.

Consequent to studies of occupational accident datistics in the United States,

severd hills controlling safety and hedlth were passed. The mogst notable of these was the
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Occupational Safety and Hedth Act (OSHA) of 1970. OSHA had as its dtated purpose
the provison for the generd wefare and the assurance, so far as possble, of every
working man and woman in the U.S. safe and hedthful working conditions and the
preservaion of human resources. OSHA effectively trandferred the responshility for the
safety and hedlth of workers to employers, who, in congruction, are contractors. Most of
the standards promulgated and enforced by OSHA are referred to as specification or
prescriptive standards.

In terms of the approach depicted in Figure 52, the means to meet the objective
to execute a condruction activity in a safe and hedthy manner are prescribed and require
compliance. Noncompliance with the prescriptive standards is dedt with punitively,
usudly by means of fines levied againgt the employer.

This approach (dso known as the command-and-control approach) has relied on
efforts to improve enginegring and work environments accompanied by authoritarian
management models dependent on hierarchical sructures, forma rules and procedures
and the policing of workers to ensure compliance (Human Performance Technologies,
1998).

While some of the standards are vague, most are very specific and rigid. It is dso
not possible to cover every possible Stuation with prescriptive regulaions.

In 1978, over 900 standards were revoked because they were found picayune,
obsolete or indgnificant. Revisons of dandards became an onrgoing and time-
consuming task since new knowledge and technology needed to be incorporated in them.
Additiondly the standards were written in legd terminology rendering them difficult to

interpret. In many cases employers are aware of a violation but do not possess the
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knowledge to correct the hazard to comply with the prescribed provisions. Because of the
thousands of standards that had to be enforced, it was problemétic to find a sufficiently
large core of knowledgesble compliance officers to enforce the provisons of the

legidation (Hammer, 1981; Marshdl, 1994).

CONSTRUCTION ACTIVITY

!

SAFETY OBJECTIVE
for construction activity, sub-system
or component

l

PRESCRIPTIVE
or deemed-to-comply/satisfy
REQUIREMENT

to meet safety objective
NO Has
PUNITIVE | prescriptive

MEASURE

requirement
been met?

Figure 5-2 Traditional prescriptive model

This prescriptive form of legidation has become the norm in most countries
where occupational safety and hedth legidation has been introduced. Unssfe acts are

generdly accepted to be the mgor contributing cause of accidents. Despite this Stuation,
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prescriptive legidation is primarily amed a unsafe conditions when enforcement will not
completely diminate or adequaidly reduce unsafe acts. This intendvely regulaory

approach has tended to evolve into a reactive rather than proactive one.

Mode for Implementation of the Performance Approach

A procedurd modd for implementing a performance approach to worker safety
and hedth by contractors on congruction Stes is depicted in Figure 53. The modd has
been adgpted from the gpproaches advocated in safety and hedth legidation in Audrdia,
New Zedand, Europe and the United Kingdom. It promotes the resolution of planning
issues ahead of organizationd issues as suggested by Hawkins and Booth (1998).
Panning, in this case, is the determination in advance of the safety objectives of the
organization and deciding upon the course of action that will most effectively achieve
those objectives Paming is essntid for the initid implementaion of an overdl
management system and for specific dements tha maeke up that system (AS/INZS
4804:1997). The modd fosters a proactive approach since management and workers are
involved in setting the safety objectives to be achieved regarding each activity before it is
underteken. Further, the modd does not conflict with the clients respongbility under
legidation such as the Condruction (Design Management) Regulaions in the UK and the
various hybrids of Directive 92/57/EEC®’ in Europe, regarding the role of the planning or
project supervisor, and the various safety and hedth coordinators. The requirement to

produce project- gecific safety and hedth plans and files remain unaffected.

37 The countries in the European Union were dlowed to incorporate the provisions of
Directive 92/57/EEC into their nationd legidative frameworks. While some incorporated
them in thar totdity, severd did so with many changes from Directive 92/57/EEC.
However, the essence of the Direction remaned entrenched in the new nationd
legidation
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The modd is somewha sSmilar to the indudrid enginearing solution ddivery

process depicted in Figure 5-2 that can be conceptudized as a series of steps that are

repeated.

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
Situation Prdiminary Design Develop Ingdl Operation
Appraisd  EEEp andyss \/ l/ j /

Test Test Debug

Figure 5-2 Solution delivery (adapted from Sink and Morris, 1995)

The main sepsinvolved in the modd in Figure 5-3 are outlined below:

Classify Construction Activity

In particular, the following information about each condruction activity should be
gathered as part of the classification process:.

- Theduraion and frequency of the tasks involved;

- Thelocation of the work;

- Thenumber and trade category of workers that will execute the work and be exposed;

- The other parties that might be affected by the work;

- Thetraining which workers had recelved about the tasks to be carried out;

- The written systems of work and/or permit-to-work procedures prepared for the tasks,
where these exig;

- The plant, equipment, powered hand tools and machinery that may be used together
with manufacturers or suppliers ingructions for their operation and maintenance;

- The dze, shape, surface nature and weight of building materids that might be handled
to complete the tasks;

- Thedistances and heights that building materids have to be moved manudly;

- The nature, quantity, physica form and hazard data sheets (msds's) of substances used
or encountered during the tasks;

- The requirements of legd acts, regulations and standards relevant to the work being
done, plant and machinery used, and substances used or encountered;

- Theexamindion of the firm’s control measures dready in place; and
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- The firm's incident, accident and ill-hedth experience associated with the work being
done, and plant, equipment and substances used (adapted from BS 8300:1996).

Classify Construction Activity

v

Assess Risks

¢

Identify Hazards

<

Set Safety Objectives

¢

Set Performance Requirements |«

<

Select Strategy

<4

p|{ Design Risk Control Action Plan

1 v
Measure Performance
Yes
Is Plan Implement
<4 Agl'ggd Adequate? Plan

Performance
Met?

Figure 5-3 Implementation procedures of the performance approach
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Risk Assessment

The contractor initidly assesses the risks subjectively associated with  each
condruction activity, assuming that planned or exiging controls are in place. This
assessment could form pat of an integrated gpproach to risk management within the
overdl busness draegy. Risk in this context refers to the likdihood that an accident
might occur and the consequences of having an accident (BS 8800:1996). This
asessment might be carried out by a specidized safety professond in the employ of the
contractor

The determination of the severity or tolerability of the risks associated with the
paticuar activity will be based on ether the contractor's own experience or the
experience of the indugtry. Severity of the risks will determine the leve of resources that
the contractor needs to dlocate to reduce the risks themsdaves, and the exposure of
workers to them. In particular, risk assessment needs to be carried out for Stuations
where hazards gppear t0 pose a sSgnificant threat and it is uncertain whether existing
measures are adequate. By usng a paticipative approach, management and workers
agree safety procedures based on shared perceptions of the hazards and risks (BS
8800:1996).

A risk assessment pro forma may be used to record the findings of an assessment
effort. Thisform, for example, should cover:
- Detals of the work activity;
- Hazard(s) and/or potentia hazards,
- Controlsin place;

- Levdsof risk; and
- Action to be taken once assessment is completed (BS 8800:1996).
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Procedures for making an informed determination of risk have to be developed.
Examples of these include safety reviews, checkligs, what-if-andyss, falure mode and
effects andys's, and cause-consequence andysis (Stavrianidis, 1998).

Further, criteria have to be established for deciding whether risks are tolerable
where therisk has been reduced to the lowest level thét is reasonably practicable.

A smple risk assessment mode isillugtrated in Table 5-4.

What is likelihood or <
probability of
accident occurring?

> What isthe possible
severity of the
accident if it occurs?

Yes

Isrisk Proceed
A A > acceptable? with task
Reduce
. Yes
prgnbgt/:)cl)lrlty Is change
severity possible?
Restructure
)| task

Figure 5-4 Smple risk assessment model

In this modd the likelihood or probability of an accident occurring while a task is

caried out and the severity of the accident should it occur is determined before the task is
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executed. If the risk is acceptable, the task proceeds. If the risk is considered
unacceptable, the task is restructured if change is not possible. Where change is possble,
the probability and/or the severity is reduced. In ether case, the acceptability of the risk
involved in the task is measured before it proceeds.

An dternative way of assessing risk is represented in Figure 5-5, adapted from
Statzer (1999), where one «is represents the likelihood of a risk occurring and the other
its expected codt. It is likely that by using such a matrix, congtruction firms may discover
that they are dlocaing resources on potentid risks that are extremdy unlikey, while
ignoring less-costly risks that may occur at any time.

The severity of harm needs to be consdered regarding the part of the body most
likdy to be affected. The nature of the harm could range from dightly harmful to

extremdy harmful. Table 5-1 provides an example of an estimator of the level of risk.

Cost of Lesst likely, Mogt likely,
occurrence | Most expensive risks Most expensive risks/
hazards hazards
Leadt likely, Mog likely,
Least expensve risks/ Least expensve risks/
hazards hazards

pp Likelihood of occurrence

Figure 5-5 Evduding rddtive riskshazards

The action that should be taken regarding each of the risk leves indicated in
Table 5-1 is suggested in Table 5-2. The idertification of the level of risk will result in

the devdopment and implementation of suitable prevention and protection drategies (Lan
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and Arteau, 1997). In both tables, a risk that is ‘tolerable€ is taken to imply that the leve
of risk associated with the congtruction activity has been reduced to the lowest that is

practicable.

Table 5-1 Estimator of risk levd

Sightly harmful Harmful Extremdy harmful
Highly unlikely Trivid risk Tolerable risk Moderate risk
Unlikey Tolerable risk Moderaterisk | Substantia risk
Likdy Moderate risk Subgantid risk | Intolerable risk
(BS 8800:1996)
| dentify Hazards

All the dgnificant hazards rdlaed to each condruction activity should be
identified. In particular, consderation should be given to which workers will be exposed
and what the consequences of such exposure might be. Methods to identify and
categorize hazards have to be established. For example, a hazard prompt lig might be
developed teking into account the nature of the work activities of the organization and
locations where work is carried out. Examples of such ligs are contained in both the

guiddine documents to the UK and New Zedand safety legidation (Appendix F).

Set Safety Objectives and Performance Requirements

Objectives or user (worker) requirements should be specific, measurable,
achievable, rdevant and timely. Once key objectives have been sdected, they need to be
quantified. For example, objectives to increase or reduce something should specify a
numericd figure and a date for their achievement; objectives to introduce a sfety feature

or eiminate a specific hazard should be achieved by a specified date; and objectives to
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mantan or continue exiging conditions should specify the exiding level of activity (BS

8800:1996).

Table 5-2 Action for risk levels

Risk levd

Action and timescde

Trivid

No action is required and no documentary records need to be kept

Tolerable

No additional controls are required. Consderation may be given to a
more cost-effective solution or improvement that imposes no additiond
cost burden. Monitoring is required to ensure that the controls are
maintained.

Moderate

Efforts should be made to reduce the risk, but the costs of prevention
should be caefully messured and limited. Risk reduction measures
should be implemented within adefined time.,

Where the modeate risk is asociaed with extremdy harmful
consequences, further assessment may be necessary to establish more
precisely the likeihood of ham as a bads for determining the need for
improved control measures.

Subgtantial

Work should not be started until the risk has been reduced. Considerable
resources may have to be dlocated to reduce the risk. Where the risk
involves work in progress, urgent action should be taken.

Intolerable

Work should not be gtarted or continued until the risk has been reduced.
If it is not possble to reduce risk even with unlimited resources, work
activity has to remain prohibited.

(BS 8800:1996)

Additionally, appropriate performance requirements and outcome indicators that

should preferably be quantitative need to be sdected to indicate the extent to which the

safety objectives have been achieved. It is aso necessary to measure the Stuation before

the implementation of a safety plan, dso known as the basdine. An example of a sdfety

objective associated with the performance requirement to prevent fals from scaffolds is

shownin Table5-3.

Regarding duty of employers in reation to heights a some workplaces, the New

Zedand regulations require that every employer shdl teke al practicable steps to ensure

means ae provided to prevent the employee from fdling. This provison is covered under
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cdlause 21 that deds with heights of more than 3 meters (9'). It gpplies to every place of
work under the control of that employer where any employee may fal more than 3
meters. Employers must ensure that any means provided to prevent employees from

fdling are suitable for the purpose for which they are to be used.

Table 5-3 An example of a safety objective to prevent fdls from scaffolds

Quantified key objective | Increase the usage rate of guardralls, toe boards and tying
off on dl scaffolds from the present (measured) vaue of
50% to 100% on this job
Performance A guadral 35-43 above the waking platform must be
requirement erected dong the exposed edge of dl scaffolds
A mid-rall must be incorporated
A toe board must be included
All workers on scaffolds over 9 high must wear individud
fal arrest systems such as lanyards and dtatic lines
Outcome indicator Records of observed usage of guardrails, toe boards and
individud fal arrest systems on scaffolds

Select Strategy to Meet Performance Requirements

There are severd possible drategies that could be used to meet the performance
requirements and the safety objectives that have been sat. These drategies are outlined in
Figure 5-6.

In the example in Table 5-3, the contractor had severa options with which to
ensure that the safety objective was met of preventing fals from scaffolds - dl of which
would have stidfied the requirements of the peformance-based regulations. The
contractor could have used any of the following:

- A new method;

- A newly developed individud fdl arrest system;

- Aninnovative patented scaffolding system;

- Animprovement to existing work practices within the organization; or
- Anestablished industry or company safe working practice.
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Set Performance Requirements

v

Select Strategy

v
v v v v

Use Use Satisfy New Deemed To
Innovation/ Creative or Change in Comply/Satisfy
New Option Legislation or Firm's Best
Technology/ Practice or Safe
New Working
Material Practice or

l Benchmark

Design Risk Control Action Plan

Figure 5-6 Possible strategies to meet performance requirements

In this example, the contractor sdected the last option since the use of guardralls,
toeboards and tying off was dready an established practice both within the firm and the
industry a large. However, the usage needed to be increased from the present vaue of

50% to 100% on the particular job.

Design Risk Control Plan and Select Method of M easuring Performance

Contractors can do both the steps of designing the risk control plan and selecting
the method of measuring performance a the same time. The latter sep is the equivaent

of verification in the basic performance models described earlier.
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A plan to control the risks associated with the congtruction activity needs to be
designed. The risk control pan specifies who will do what, by when, and with what result
(BS 8800:1996). For its success, the plan must of necessity enjoy the support of top
management (Cook and McSween, 2000; Petersen, 1996). Further, it should be fully
costed and have adequate financia resources alocated for its implementation.

The plan should be implemented in accordance with the performance
requirements and outcome indicators decided upon to achieve the key safety objectives.
An example of the broad dements of a risk control plan for preventing fdls from
scaffoldsis reflected in Table 5-4.

Trends in the outcome indicators should be monitored continudly throughout the
implementation period of the plan. The adequacy of the plan needs to continudly
evduated and the plan amended as required. The cost effectiveness of the safety
objectives and the risk control plan should be reviewed to determine which eements of
the plan contributed to its success. Those, which were unnecessary, may then be

diminated.

Table 5-4 Risk control plan to prevent fdls from scaffolds
Gain commitment from top management
Agree on a budget for implementing the performance requirements
Train workers, foremen and supervisorsin the required method of erecting scaffolds
Train workersin the proper use and maintenance of individua fal arrest sysems
Frequent observations and ingpections to check tha scaffolds have guardrails, mid
rals, and toe boards and that workers are tied off and usng individua fdl arest
systems correctly

In Table 55 attention is drawn to the likeihood that an objective may be achieved

even though the control plan faled to be implemented.
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Table 5-5 Review of risk control plan

Was control plan implemented?
Yes No
Was Yes | No corrective action required, | Plan was not rdevant. Find out
objective but continue to monitor what has led to the achievement of
Achieved? objective
No | Plan is not rdevant, therefore| Make renewed effort to implement
prepare anew plan plan; continue to measure outcome
indicators

(BS 8800:1996)
Contractors have severd methods that they could use to measure whether the
action plan was effective and whether the performance requirements have been met to

satidy the safety objectives for the particular task. These include the following:

- Checkligts,

- Ingpections;

- Safety samplings,

- Benchmarking;

- Environmenta sampling;

- Attitude surveys,

- Behavior sampling;

- Wak-throughs,

- Document and record andysis, and
- Expert and consultant involvemen.

For the example in Table 5-3, recording the results of regular observations was
sdected as the outcome indicator and would be appropriate to determine whether the

performance achieved the safety objective.

Review Adequacy of Risk Control Action Plan and Measuring Performance

The find dage in the implementation process is the review of the performance
requirements by measuring the outcome indicators to determine whether the control plan
was effective and the safety objectives achieved. Where the performance reguirements
were not met, new performance requirements might have to be established. In this event,

different outcome indicators might have to be decided upon. It is adso likely that a new or
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revised risk control plan might have to be drawn up, the plan implemented, the outcome
indicators measured until the performance requirements have been met, and the safety
objectives achieved.

Should the review indicae that the safety objectives for the particular
condruction eactivity have been saidactorily and cost effectivdly achieved, the
performance solution selected might become an organizationd safe working practice to

be prescriptively followed on dl future projects for that activity.

Chapter Summary

This chapter has edtablished that implementation of the performance approach to
congtruction worker safety and hedth will require a paradigm shift from the prescriptive
goproach accompanied by organizationd culturad and dructurd  change.  The
implementation will be dependent on the readiness and cgpacity of top management of
condruction firms to bring about these changes. The chapter has examined the evolution
of safety and hedth legidation to the present pre-occupation with a performance
goproach. A modd was developed for the implementation of such an gpproach on
condruction dtes anywhere in the world, irrespective of the legidative and regulatory
framework. It was demondrated that the safety and hedth requirements of workers as
users could be met using a performance approach.

In the next chapter, the research methodology is described to achieve the stated

research objectives.



RESEARCH METHODOLOGY

Introduction

Polls and surveys are popular means of obtaning information from people by
asking questions. Surveys are one of the most frequently used methods in socia research
(May, 1997). The benefits of udng surveys rey on following protocol in random
sampling procedures that dlow a reaively smal number of people to represent a much
larger population (Schuman and Presser, 1981; Sonquist and Dunkeberg, 1977; May,
1997, Ferber et a., 1980). Survey research caries with it the responghility to follow
certain ethicd norms such as regpect for the privacy and the voluntary nature of the
participation of the respondents (Salant and Dillman, 1994).

Surveys have been characterized by the collection of data from large numbers of
people to describe or explain the characteristics or opinions of a populaion through the
use of a representative sample (May, 1997). According to Ferber et d. (1980:3), a survey
thenis

‘a method of gathering informatiion from a number of individuds a
‘sample’, to learn something about the larger population from which the
sampleisdrawn.’

Additiondly, surveys have been characterized into 4 categories, namdy,, factud,
atitudina, socid psychologicd and explanatory (Akroyd and Hughes 1983).
Researchers have argued that there is a relaionship between dtitudes and behavior by

suggesting that the possession of a certain attitude necessarily means that a person will

then behave in a paticular way (May, 1997; Spector, 1981). Further, surveys are an
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effective means to gain data on attitudes on issues and causd relationships. However,
surveys for the mogt pat can only show the drength of dSatistica association between
variables. They do not account for changes in attitudes and views over time, nor do they
guarantee that the questions are correctly interpreted by the respondents (May, 1997).
Essentidly, since surveys measure facts, atitudes or behavior through questions,
hypotheses must operationdize into procedures and measures through questions thet
respondents can understand and are able to answer (Spector, 1981). These answers must
then be capable of categorization and quantification to examine patterns of relationships
between them by employing the techniques of datidicd andyss the findings of which
have to be gatigticadly sgnificant.
Importantly, the survey has to ensure that the research is both vadid and rdiable.
According to Kidder (1981.7),
‘research is vaid when the conclusons are true. It is reiable when the
findings are repeatable. Rdiability and vdidity are requirements for both
the desgn and the measurement of research. At the level of research
design, we examine the conclusons and ask whether they are true and

repeatable. At the level of measurement, we examine the scores of
observations and ask whether they are accurate and repeatable.’

Vdidity means that the research instrument measures what it is desgned to
measure, while reliability refers to the replicability of the results of the research (Spector,
1981).

The methods are described in this chapter that were used to gather the data about
whether variances to OSHA's prescriptive requirements had arisen due to the
nonagpplicability of these measures; and the atitudes of the upper management of
condruction firms to the performance agpproach and its implementation within their

organizations.
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Figure 6-1 Flow-chart of Research Methodology described in this chapter



127

In paticular, the various forms of survey ingruments discussed in this chapter
will provide the data for the results discussed in the next three chapters, and severd of the
research conclusons in the find chapter. The flow-chat in Fgure 6-1 summarizes the
magor steps undertaken in this study with the shaded steps being covered in this chapter.

Initidly, a pilot study was conducted usng a structured questionnaire (Appendix
A) to determine the condruction activity most responsible internationdly for accidents,
injuries and fatalities on condruction Stes. Responses were obtaned from severd
respondents using the cnbr-I and cibw99-1 internationd ligserves domiciled in Audrdia
and Hawai respectively. However, it was extremdy difficult to compare the data
provided because of differences in the reporting methods used in each country. The study
was useful even if only to provide anecdotd evidence of this problem. A consolidated
record of the responses is included as Appendix D. Instead the Internationa Labor
Organization's (ILO's) Yearbook of Labor Statistics provided more comparable statistics
about the safety performance of the condruction industry in severd countries. These
datistics were used in the chapter on the safety performance of the condruction industry
to describe the industry’ s safety record around the world.

Structured dectronic interviews were conducted with two experts in New Zedland
to determine what prompted the introduction of the performance approach in that country
and the impact of its introduction on the industry (Refer to Appendices B and E). The
results of these discussons were included in the chapter on internationa performance
based sefety legidation.

Applications to OSHA in the United States for variances to existing standards and

rdated information leaflets were dudied to datermine the circumstances under which
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OSHA granted variances. The results of this study are discussed in the chapter on the
andysis of OSHA variances.

A dructured questionnaire (Appendix C) was used to measure the dtitudes of
contractors in the United States toward the performance approach to construction worker
safety, and their opinions on issues related to bringing about the changes tha the
gpproach requires. The results of this survey are presented and discussed in the chepters
on the andyds of the top management survey and corrdation, regresson andyss,

moddling.

Examination of OSHA Variances

An dectronic Internet search was conducted of the websites of OSHA and United
States Department of Labor (DOL) to examine variances to the OSHA regulations,
particularly those that pertained to the congtruction indusdtry. All the variance applications
that were liged in the Federd Register were looked up to identify the circumstances
surrounding the applications, the profiles of the applicants, the reasons and motivations
for the gpplications, and the determinations of OSHA for each. Where variances were
granted, it was noted whether they were permanent or temporary. Further, a few of the
OSHA rulings and comments were adso examined regarding litigations involving

deviations from the OSHA standards.

Theory Foundation for the Survey of Upper Management Attitudes

Systems and structures embody deep-seated values that may work against change.
The dructure of organizations reflects the values of leaders working within them. The
vadues mogt critical to change are the ones espoused by those holding key postions

(Hinings, 1996). All organizations contain functiond and occupationa groups that
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operate from different perspectives (Filby and Willmott, 1988; Watson, 1982). The upper
management of organizations makes up one of these groups. The influence of leaders on
the performance of their organizations may be summed up asfollows.
‘...organizationd decison-makers, managers and professonds dike hope
to ensure that their centrd vaues and bdiefs influence the performance of

thelir organizations by designing functiona arangements and hierarchies
to facilitate and support those views.” (Ranson et ., 1980:199)

The vaues of individuds holding the top organizationa postions are the ones

that are promoted and perpetuated throughout organizations (Hage and Dewar, 1973).
Enz (1986:42) echoes this view when she dams

‘...dealy, top management is a criticd group In examining vaues

because of its control over organizationd desgn and functioning. To

understand the role of vaues in an organizationa context requires close

examination of the organizationd leaders and how their beliefs operate to
influence the activities within the firm.’

Organizationd arangements deveop from the idess, vdues and bdiefs tha
underpin them (Hinings, 1996).

Leaders of change are only as good as ther ability to form trustful bonds and to
communicate and collaborate effectivdy with ther participants. Since top-down change
is problematic, workers need to be partners in organizationd change. Upper management
can no longer operate on behaf of organizations making decisons for others without
their participation and investment (Porter-O’ Grady, 1997). The respect and trust of the
mgority of the workforce is essentiad (Quinn, 1996). Deep change will not occur if
workers fed they are powerless and lack a voice in the drategies and sructures of
organizationd change. For change to have any chance of success, the genuineness of
management commitment has to be evidenced in consstent acts of red empowerment of

the workforce.
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Mgor change is impossble unless the upper management of organizations
activdly and demongrably supports and understands the need for the changes they
introduce (Freda, Arn and Gatlin-Watts, 1999). Not only is pressure to change required
but dso support in the form of time, financid resources, and decisonmaking authority.
Additionally, barriers to change need to be broken down.

The literature on change reiterates the need for management to:

- Define the objectives of change;

- Communicate the change required, ordly, in writing, and in action; and

- Review the progress toward the change (Hender, 1993; Quinn, 1996; Saunders and
Kwon, 1990; Freda, Arn and Gatlin-Watts, 1999).

According to Saunders and Kwon (1990) and Freda, Arn and Gatlin-Watts
(1999), communicetion is the mog criticd activity in ensuring successful change.
Workers want to know the specifics of any change, how it will affect them, and how they
can prepare for it. Other factors for successful change include phased introduction and
implementation of the changes, training of those affected by it, and documentation of the
change process.

Wegson (1998) suggests that the guiding principles of successful change
initistives have been wel documented, namely, leadership, implementation and
reinforcement.

Leadership involves cregting and communicating a consgent, coherent and
compdling vison. Implementation requires ddiberatdy identifying and removing the
dructurd and behaviord impediments to change. Further, implementation aso requires
ability, willingness, knowledge and <kill (Snk and Morris, 1995) on the pat of the
leadership.  Reinforcement implies inditutiondizing and reinforcing the gans and

enauring that the organization is open for further change. The vison of firms have to be
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reviewed and, if necessary, revised (Freda, Arn and Gatlin-Watts, 1999). Change has to
become inditutiondized as a core organizationd vaue and sysemdticdly reinforced
(Trahant and Burke, 1996).

Having concluded that the leadership or upper management of organizaions is
pivotal to the successful introduction and implementation of programs that might involve
change, the survey was designed to measure the opinions of upper management of

construction firms toward the performance approach to construction worker sefety,.

Design of Upper M anagement Questionnaire

The type of populaion, the nature of the research quesiions and avalable
resources determine the type of questionnaire to use to conduct the survey. Three types of
questionnaires are generally used:

- Mail or sdf-completion questionnaire;
- Teephone survey; and
- Face-to-face interview schedule (May, 1997).

The main strengths of mall questionnaires include:

- A lower cost than face-to-face interviews,

- Advantageous anonymity on ethicaly or paliticaly sengtive issues,

- Condderation of responses by respondentsin their own time;

- Lesshiasfrom theway in which different interviewers ask questions; and

- Posshility of covering awider geographic area at alower cost (May, 1997).

The weaknesses of mail questionnaires include:

- Need to keep questions rdatively smple and straightforward;
- Absence of probing beyond the answer given by respondents,
- Lack of control over who answers the questionnaire;

- Low responserate; and

- Inability to check on bias of find sample (May, 1997).
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Having teken cognizance of both the merits and demerits of udng various
questionnaires, it was decided that mal or sdf-administered questionnaires would be the
most appropriate survey ingrument to use in this exploratory study.
The option was conddered of measuring the readiness of organizaions
themsalves to implement the performance approach to condruction worker safety. It was
recognized that the likdihood that organizationd respondents will respond to survey
requestsis afunction of ther
- Authority to respond where they might not have the forma or informa authority to
respond on behdf of the organization;

- Capacity to respond where they might not have the capacity to facilitate the assembly
of the relevant knowledge to reply adequately to the survey request; and

- Moative to respond where they might not be sufficiently persondly or organizationaly
motivated to disclose information about the organization (Tomaskovic-Devey, 1994).

By measuring the opinions of upper management of condruction firms these
issues would not be problematic to the respondents. Rether than requesting information
about their organizations, their own persond opinions would be measured regarding the
performance approach to construction worker safety.

Questions pertinent to the research were developed, critically reviewed by faculty
from the M.E. Rinker, S., School of Building Condruction a the Universty of Forida,
and then refined to address the issues as specificadly as possible. Those questions with a
limited set of possble choices were identified, and the corresponding sets of answers
were developed. A pilot study was performed among 10 contractors in Hawaii, Georgia
and Horida to test the proposed questions and to obtain feedback regarding other relevant

issues that should be addressed.  Only minor revison of the questionnaire was required

largdly to make it user-friendlier. The questionnaire took about 15 minutes to complete.
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The questionnaire length of 5 pages excluding the cover page was in line with the
recommendation that the optima length for a questionnaire is 10 to 12 pages (Dillman,
1978). According to Dillman, there is no difference in response rates for various
questionnaire lengths below 12 pages.

Questions that were open-ended were kept to a minimum, ether to cater for the
wide range of expected or possible responses or to alow the respondents the freedom to
fully explain their choice of responses. For most of the questions a 7-point Likert scde
was deemed appropriate and scaded answers were developed. The Likert scade is the
mostcommon scae for obtaining the opinions of respondents (Fellows and Liu, 1997)
This type of scale can be used to produce hierarchies of preferences which can then be
compared. The semantic differentid rating scale (Osgood e d., 1957) was chosen
because of its amplicity and flexibility. To fadilitate the raing of intengty, the extreme
scale podtions were labeled. These labels appear to define rating postions that are about
equidistantly spaced, which is a prerequisite for an accurate measurement.

Severd variaions of Likert scaes were used. The 4 vaiaions used were
understanding scde, preference scde, influence scde, and importance scde.  They are
illusraied in Table 6-1. The quedionnaire was divided into three sections, namely,
demographic information, management attitude to the prescriptive and performance
gpproaches, and change management (The questionnaire has been attached as Appendix

0).

Management Attitude to the Approaches

This section dedt with the level of understanding, beiefs and opinions on the

prescriptive and performance approaches to condruction worker safety and hedth.
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Before responding to any of the questions in this section, respondents were requested to
dudy the definitions of the prescriptive and performance approaches as well as the
accompanying illudrative examples of each agpproach. The objective of this request was
to ensure that the respondents had an idea of what the approaches were and aso the

differences between them.

Table 6-1 Examples of Likert scales used

Understanding scde 1 2 3 4 5 6 7

Very poorly Very wel
Preference scae 1 2 3 4 5 6 7

Performance Prescriptive
Influence scale 1 2 3 4 5 6 7

Not influentia Extremdy

influentia

Importance scale 1 2 3 4 5 6 7

Not important Very important

The firg question presented respondents with a hypothetical dtuation. It was a
closed question and dlowed the respondents to make a choice between the prescriptive
and performance gpproaches as a solution to the dtuation. The question was designed to
establish the gpproach that respondents preferred.

This question was followed by one that was openended and required respondents
to provide an explanation for their choice in the previous question.

To provide an indication of how well the respondents understood the prescriptive
and performance approaches, question was included that alowed them to indicate ther
levd of underganding usng a 7-point undersanding scae. This question was followed
up by one which cross-checked the response to the first question in this section by asking
respondents to indicate which gpproach they preferred conceptudly usng a 7-point

preference scale.
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To verify that respondents understood the two approaches, a series of 10 pertinent
issues drawn from the literature on the performance approach were listed. Respondents
had to indicate using a #point influence scae the influence that each gpproach had on the
issues listed. For example,

- Ease of introduction of new technologies (7-point influence scale);
- Cod effectiveness of approach (7-point influence scae); and
- Ease of implementation (7-point influence scale).

The find quedtion in this section investigated on a 7-point importance scale how

important a list of 5 issues were to respondents regarding condruction safety and hedlth

management. For example,

- Cod effectiveness of approach; and
- Potentid to improve safety performance on Sites.

Change M anagement

The quedtions in this section of the questionnaire were designed to measure the
capacity for change within the organizations of respondents. The questions also probed
which issues motivated or prompted change within their organizations.

The fird question invedigated the involvement of vaious paties in the
goonsorship of maor change within their organization. Respondents had to indicate the
extent of the involvement in these changes of top management, middle management, sSite
management, workers, and first-line supervisors by way of percentages.

The next question examined the influence usng a 7-point influence scde of a lig
of 13issuesin driving change within the organizations of respondents. For example,

- Toimprovefinancid performance;
- To keep up with competitors;

- Toimprove the safety record; and
- To meet worker demands.
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This question was followed up by a quedtion investigating whether respondents
had observed the introduction of mgor changes in the organizations.

The next series of 5 questions investigated on a 7-point importance scde the
extent of participation of workers and fird-line supervisors in the process of change and
change management. These questions were:

- If the company were to condgder introducing a change to improve safety performance
how important would be the willingness of workers to accept the change before the
change is implemented?

- How important would it be to break down the resstance of workers to change by
convincing them to accept the change?

- How important would it be to build credibility and trust with the workers before
implementing a change?

- How important would it be to enlist the opinions of workers on a proposed change
beforeit isimplemented?

- How important do you regard the receptiveness of fird-line supervisors (foremen) to
change?

The following question informed on the level of importance, usng a 7-point
importance scae, of a lig of 10 factors on the implementation of a new approach to
safety. For example,

- Top management support;
- Open communication;

- Adequate resources;

- Crestivity; and

- Workshops and training.

This quedtion is followed by one tha investigates the importance on a 7-point
importance scde of a lig of 11 actions for the successful implementation of a new
approach to congtruction worker safety and health. For example,

- Demondtrate consstent and decisive persona |eadership;

- Allocate adequate financia, equipment and staff resources;

- Amend corporate vison and misson;

- Introduce and support appropriate training programs; and

- Reward workersfor being innovative, and looking for new solutions.
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The find quegtion requests the number of recordable injuries that the organization
had during the preceding year. Provison is made a the end of the questionnare for
additiond comments by respondents on peformance and prescriptive regulations and

standards.

Sample Selection

The sample was drawn from a database compiled by the M.E. Rinker, Sr., School
of Building Condruction a the Universty of Horida The database conssted of the
contact detaills of 843 condruction organizations throughout the United States. These
organizations were representative of the entire condruction industry and included generd
contractors, homebuilders, subcontractors, specidty contractors, developers, and
professond consultants. Since it was not financidly feesble to include al 843
organizations in the sample, a sample sze of 200 firms was decided to be adequate.

While it was origindly intended to make a random selection from the database, it
was decided to only include those organizations that had telephone numbers listed in the
database. The reasoning behind this decison was to facilitate making telephonic contact
with the firms during the administration process to improve the response rate. The 432
organizations without telephone numbers were diminated from the ligt, leaving 411
organizations that could be randomly sdected from. This number was further reduced by
the 5 organizations in Forida and Georgia that had participated in the pilot study. This
revised lig compriang of 406 organizetions made up the sampling frame. Every
organization in the sampling frame had an equd chance of being sdected. The

organizations on the list were numbered consecutively from 1 through 406.
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To sdect 200 organizations from the sampling frame, the probabilistic procedure
of sysdemdic random sampling was used. This was the most practicad procedure
avalable. In this procedure the researcher begins by making a random sdection from the
sampling frame, and then sysematicaly samples every nth dement (Sdant and Dillman,
1994; May, 1997). Accordingly, the firs condruction organization was randomly
sdected from the revised ligt. Since this sample would be a one-inrtwo sample, every
second (nth) organization was sysematicaly sdected until the sample comprised 200

organizations.

Questionnaire Administration

The process of digtributing the survey and recelving the completed questionnaires
took approximately 10 weeks. To maximize both the qudity and quantity of responses,
attention was given to every detall that might affect response behavior. Proven methods
to increase regponse rate were implemented to maximize the number of respondents.

The survey packet comprisng of a cover letter, questionnaire, and pre-addressed
postage pad return envelope was mailed out to the sample of condruction organizations
in mid-December 2000. The cover letter was printed on the Universty of Forida
letterhead dationery and addressed to each individud organization. The letter explained
that participation was voluntary; that al responses would be confidentid; and that
respondents needed to only answer those questions they felt comfortable with. The
importance of the participation of the respondents in the study was stressed. Each letter
included individuad sdutations and was persondly signed by the researcher. Respondents

were assured of anonymity. A sample of the cover letter is provided in Appendix F.
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About one month after the initid maling, every organization that had not yet
responded was contacted by telephone. Each questionnaire had been marked with
individud identification numbers so that follow up could be done regarding only those
who had not responded. The telephone cdls served to verify the accuracy of the contact
details of the database regarding address and telephone numbers, whether the survey
package had in fact been received, and whether aresponse could be expected.

Through this process of follow up telephone cdls, it was learnt that the contact
detals of 100 organizations in the sample were incorrect and that no new information
was available. Replacement survey packages could not be sent out to them. Uncompleted
survey packages were returned by 2 organizations who did not want to participate in the
study. The sample size was consequently reduced to an effective 98 respondents.

As a result of the follow up teephone cdls, survey packages were faxed to 18
organizations, and e-malled as atachments to 37 organizations. The importance of thar
participation was again dressed. Each of these organizations was requested to fax back
their responses.

The number of completed questionnaires received including those of the pilot
sudy were 67, representing an overdl response rate of 68.4%. Given the nature of the
dudy, the length of the quedtionnaire, and the time and budgetay condrants the
response was considered to be acceptable. No further attempts were made to increase the

number of responses.

Chapter Summary

In this chapter, the methods were outlined that were used to gather data about

OSHA variances and top management attitudes toward the performance approach and its
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implementation. The theoreticd foundaion for the survey of the top management of
condruction firms was discussed. The influence of the leaders in organizations was
outlined with specid reference to ther vdue systems and pivotd role in bringing about
magor changes. The design was described of the questionnaire used to gather data doout
top management atitudes. Additionaly, the sample sdection and questionnaire
adminigtration processes were outlined.

In the next chapter the findings of the OSHA variance examination are presented

and andyzed.



ANALY SIS OF OSHA VARIANCES

Introduction

Variances from OSHA sandards are recorded in the Federal Register. For the
purposes of this study, an eectronic Internet search was conducted of the Occupationa
Safety and Hedth Adminigration (OSHA) and Department of Labor (DOL) webstes to
examine the records of the Federd Register redive to variances. The results of this

search are described in this chapter.

OSHA Variance Applications

In the United States, in indances where regulaions do not cover a particular
crcumsance, or contractors wish to use dternatives to comply with the gpecific
requirements of an OSHA dandard, contractors have to gpply to OSHA to obtain
permission to deviate from the applicable standard. A contractor or group of contractors
for gpecific workplaces may request a variance. For example, contractors may be unable
to comply fully with a new safety and hedth standard in the time provided as a result of a
shortage of daff, materids or equipment. Further, contractors may sometimes be usng
methods, equipment or facilities that differ from those prescribed by OSHA, but they
believe are equa to or better than the requirements of OSHA.

Variances from OSHA standards are authorized under sections 6 and 16 of OSHA
of 1970 (29 United States Code 65), and the implementing rules attached in the Code of

Federal Regulations (29 CFR 1905). Requests for variances under OSHA regarding
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congruction safety and hedth standards are considered variances under the Congtruction

Safety Act. There are severd types of variances. These are:

Temporary Variance

A temporary variance is desgned to provide a contractor time to come into
compliance with the requirements of an OSHA sandard subsequent to the effective date
of that standard. For example, a contractor may not be able to comply by the prescribed
date because the necessary condruction, or ateration of the facility cannot be completed
in time or when technicd personnd, materids or equipment are temporarily unavailable.
To be digble for a temporary variance, the contractor must put in place an effective
program that will ensure that compliance with the standard or regulation as quickly as
possble. Application for the variance must be made within a reasonable time after the
promulgation and prior to the effective date of the standard. The contractor must inform
dl workers of the gpplication and of their rights. The contractor must demondrate to
OSHA that dl avalable measures are being taken to safeguard workers againgt the
hazards covered by the standard.

The following must be provided:

- Thegtandard or portion of the standard from which variance is requested;

- The reasons why the contractor cannot comply by the effective date of the standard;

- The measures dready taken and those to be taken (with dates) to comply with the
standard must be documented;

- The cetification that workers have been informed of the variance application and a
copy given to their authorized representative;

- The summary of the gpplication is posted wherever notices are normaly posed in the
workplace; and

- The communication informing workers that they have a right to request a hearing on
the gpplication.
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The procedures that must be followed for temporary variances are documented in
29 CFR 1905.10 in reference to OSHA section 6 (b) (6) (A).

Temporary variances are not granted to contractors who indicate that they cannot
afford to meet the costs of coming into compliance. Usudly, a time-limited interim order

isissued pending the decision on the temporary variance.

Permanert Variance

A permanent variance authorizes an dternative to a requirement of an OSHA
dandard subject to the workers of the contractor being provided with employment.
Additionally, the contractor has to demondrate that the methods, conditions, practices,
operations or proceses provide a safe and hedthful work place as effectivdy as
compliance with the standard. Due to the conservative gpproach of OSHA, it is
reasonable to expect that OSHA will require that the protection that has to be provided to
workers must be much better than the standard. Further, the probability of liability suits
and the litigative environment contribute to this conservative approach.

Workers have to be informed of the gpplication and their right to request a
hearing. Essentidly, applications for permanent variances mugt contan the same
information as applications for temporary variances. The procedures to be followed for
permanent variances are set out in 29 CFR 1905.11 in reference to OSHA section 6 (d).

In meking a detemination on a permanent variance, OSHA reviews the
gpplication and evidence of the contractor, makes an ongte vidt to the work place as
deemed necessary, and notes the comments of workers and other interested parties. If the

request has merit, OSHA may grant a permanent variance. Find variance orders detall
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the specific responghilities and requirements of the contractor and explain precisdy the

differences between the requirements of the slandard and the aternative.

Interim Order

A contractor may apply © OSHA for an interim order when seeking a temporary
variance 0 that work may proceed under exising conditions until a find order is made
on the application for variance. This application may be submitted separately or with the
goplication for variance,

If the interim order is granted, the terms of the order are published in the Federd
Regiger. The contractor must inform workers of the order, provide a copy to ther

authorized representative, and post a copy wherever notices are normally posted.

Experimental Variance

OSHA grants the experimental variance when such a variance is necessaxy to
dlow the contractor to participate in an experiment designed to demondrate or vaidate
new or improved safety and hedth techniques to protect the hedth and safety of workers.
The procedures to be followed for experimenta variances are described in OSHA section

6 (b) (6) (C).

Defense Variance

OSHA may grant reasonable variations, tolerances and exceptions to and from the
requirements of OSHA to avoid serious imparment of the nationd defense. These
vaiances may not be in effect for more than 6 months without notifying workers and
offering a public hearing on the issues. The procedures to be followed for defense

variances are described in 29 CFR 1905.12 in reference to OSHA section 16.



The dectronic Internet search of the OSHA and DOL websites indicated a total of
53 records covering variances in the Federa Register from 1973-1999. These are

summarized in Table 7-1, and graphically represented in Figure 71. A lig containing the
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details of each record is attached as Appendix G.

Table 7-1 Summary of Federal Register records of OSHA variances

Year

Tota Records

Generd Industry

Congtruction

1973

1974

1975

1976

1977

1978

1983

1984

1985

1986

1987

1988

1989

1997

1998

1999
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The low number of records was a concern since a much higher number of
applications had been anticipated. The sheer dze of the condruction industry in the
United States suggests that there should have been a higher number of gpplications.

However, consdering the time and cost congtraints and that these records were available,

it was decided to proceed and work with them.
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Federal Register of OSHA Variance Records- All Industries, General
Industry and Construction Industry
(1973-1999)
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Figure 7-1 Digtribution of Federal Register records of OSHA variances by year

There were no entries or records from 1979-1982 and 1990-1996. Further, most
records (18) were entered in 1985, amounting to amost 34%. Of the totd number of
records, only 15% (8) were congtruction related variance entries.

However, further examination of the records reveded that many were not related
to variance applications per se. Severd of them dedt with meeting and hearing notices,
and application withdrawas. The adjusted number of records covering only variance
goplications areindicated in Table 7-2.

The outcomes of variance applications and the types of variances for each of
generd and condruction indudries are lisged in Table 7-3. Of the 27 variances granted,
only 22.2% (6) were for the congtruction industry. Of these, 50% (3) were temporary

variances, 16.7% (1) were permanent variances, and 33.3% (2) were interim orders.
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Table 7-2 Federal Register records of variance applications
Year | Tota Records | Genera Industry | Congtruction

1973 2 1 1
1974 3 3 0
1975 0 0 0
1976 2 2 0
1977 2 2 0
1978 2 2 0
1983 1 1 0
1984 1 1 0
1985 13 10 3
1986 1 1 0
1987 6 3 3
1988 3 2 1
1989 2 2 0
1997 1 1 0
1998 0 0 0
1999 1 1 0
Totds 40 32 8

According to OSHA (1993), about 96% of the variance applications received by
OSHA were not actud requests for variance, but rather were requests for standard
claification or interpretation, or are from employers wishing to avoid complying with a
standard.

The number of variance applications made is extremey smdl as evidenced from
this invedigatiion. The number of variances actudly granted is even smdler. Congdering
that from of 26 years from 1973 to 1999, only 6 variances (about 1 every 4 years) from
congruction standards were granted provides a more graphic indication of the probability
that a variance gpplication will be successful.

Possible reasons for the smal number of gpplications for variances include:

- The procedures to be followed to obtan a variance that are tedious and time-

consuming with no certainty of the application succeeding;
- Thelow probakility that the variance gpplication will be successful;
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- The onus placed on the gpplicant to prove by a preponderance of evidence that
compliance with the dternative procedure provided protection that was equivaent to
that provided by compliance with the sandard;

- The need to possbly employ the services of professonds to certify that the dterndive
satisfied this requirement; and

- The need for the provison of subgantid technicad data for the evduation of
aternatives to the standard.

Table 7-3 Outcomes of variance gpplications

Year | Generd | Temp. | Perm. | Interim | Congtruction | Temp. | Perm. | Interim
Industry | variance| variance| order variance| variance| order

1973
1974
1976
1977
1978
1983
1984
1985
1986
1987
1988
1989
1997
1998
1999
Tota
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13 3 5

While it was possble to edtablish the identity of the gpplicant from the Federd
Regigter records, it was not possible to determine the profile of the gpplicant nor the exact
detalls pertaining to the variance applications. However, it was possible to establish that
variances had been granted where there was a clear conflict between the OSHA standard
and that of another body such as the Environmenta Protection Agency (EPA), and where
there were 2 standards that covered 1 congdruction activity. It was not possble to
determine based on the information provided in the Federa Regiser whether a

performance approach would have obviated the need to request these variances.
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Of the 20 variances dill in effect, only 17 of these were liged in the Federd
Register records linked to the OSHA webgte. A further concern is that while it seems
that each variance granted has a unique number assigned to it, the last record for 1999 is

number 2318. The questions that arise from this Stuation are:

Were there more than 27 variances granted?

If there were, how many more were there?

Why are there only 53 listed in the Federal Register linked to the OSHA website? and
Where are the details of the other variance applications if there were more?

However, if the percentages derived from this study are applied to the posshble
lager number of granted variances, namdy, 2,318, the number of variances from
congtruction standards granted would be 515 (22.2%). This number would represent an

annud average of about 20, which is il very amall.

Chapter Summary

The records of the Federd Register were examined relaive to variances from
OSHA requirements. The types of variances that contractors could gpply for included
temporary, permanent, experimenta and defense variances. They could dso obtan
interim orders. Of the variances granted, 22.2% were for the condruction industry. Of
these variances, 50% were temporary variances, 16.7% were permanent variances, and
33.3% were interim orders. The examination confirmed that the number of gpplications
for variances was extremdy smal. The number of variances actudly granted was even
gmdler. While the identity of the applicant could be established from the Federd Register
records, it was not possble to determine the profile of the applicant, nor exact detals
pertaining to the application. It was aso not possble to determine whether a performance

gpproach would have obviated the need to request variances in the case examined.



ANALY SIS OF FINDINGS OF TOP MANAGEMENT SURVEY

Introduction
Statidtical evidence is necessry to draw conclusons from empiricd daa and
establish the drength of reationships between the variables that the data represent. The
data from the questionnaires were analyzed with the aid of the SPSS computer software
package. This chapter summarizes the data obtained, and dedls with the descriptive

datidicd andyssitsdf. The chapter concludes with a summary of the andyss findings.

Demogr aphic Information

1. What is your podtion within your organization? More than hdf (54.5%) of the
respondents held postions within their firms that are traditiondly regarded as being
upper or top management postions. These postions were not directly related to
safety and hedth. The response frequency didribution is shown in Fgure 8-1. Of
these management positions, 38.8% (26) were CEQO’s, Presidents, Vice-presidents or
Generd Managers of ther firms and 14.9% (10) were either Project or Contracts
Managers. The remaning 46.3% were management postions related to safety and
hedlth. For example, 41.8% (28) were either Safety Managers or Directors.

2. Approximately how long have you held your current postion? The duration
which respondents hdd their current pogtions within ther firms ranged from 6
months to 36 years. The sample mean before categorization was 7.57 and the median
was 5.00 years of servicein these postions (Figure 8-2).

3. What is the average number of employees in your firm? The average number of
employees ranged from 2 to 25,000 workers. The sample mean is 542.5 workers as a
result of the extreme outliers namdy, a few very high and very low vdues. The
median of 175 workers provides a better representation of the central value of the
sample. Firms that employed between 0 and 100 employees made up 42.4%; between
101 and 250 employees made up 19.7%; and more than 250 employees made up
37.9% of the respondents. The most frequently occurring value was 200 employees.
The response frequency digtribution is shown in Figure 8-3.

4. What is the approximate annual value of construction contracts? As a result of
outliers such as $1.4 million and $12 billion, the median of $61 million provides a
better representation of the centrd vaue of the annua vaue of congtruction contracts
of the sample. Mogt of the firms, namdy, 59.4% (38), had gpproximae annud

150
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condruction contract vaues less than or equd to $100 million. The response
frequency didtribution is shown in Figure 8-4.

Other|
15
Safety Consultant _>\

Based on 67 responses

38.8%

CEO/President/
Vice-president/
41.8% General Manager
Safety Director/

M anager

Project/Contracts
M anager

14.9%

Figure 8-1 Didribution of management positions

Based on 67 responses

26.9%

Figure 8-2 Didribution of employment in current position
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Based on 66 responses

24.2%

19.7%

Figure 8-3 Digtribution of average number of employees

5. Under what contracting arrangements are the firm’s revenue acquired? The
goproximate totad annual value of condruction contracts is derived from the
contracting arrangements as shown in Fgure 8-5. No firms derived 100% of ther
revenue from congruction management (agency) (CMA). However, 11 firms (16.7%)
derived some of their income from CMA. Only 12 firms (18.2%) derived ther
revenue exclusvely from generd contracting (GC). However, 39 firms (59.0%)
derived a least some of their income from GC. In fact, 51.5% derived more than 50%
of the contracting revenue through this arrangement. This was the most widdy used
contracting arrangement. Similarly, 16 firms (24.2%) obtained some of ther income
from subcontracting (SC) while 5 firms (7.6%) did so exclusvely from SC. Only 3
firms derived each (1.5%) of therr incomes entirdy from congtruction management at
risk (CMR), specidty contracting (S), and design-build (DB) respectively. Further, 15
firms (22.7%) obtaned some of ther revenue from CMR, 8 firms (12.1%) did s0
from S, 25 (37.9%) from DB, ad 5 firms (7.5%) derived some of their income from
other contracting arrangements. Further, 9 firms (13.7%) derived at least 75% of their
revenue from SC. At least 6 firms (9.1%) derived a least 50% of their contracting
revenue from CMR. Additiondly, 2 firms (3.0%) obtained a least 70% of ther
contracting revenue from SC. Similarly, 7 firms (10.6%) derived their revenue from
DB.
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Based on 64 responses

$100m-$250m

17.2%

Figure 8-4 Didribution of annua value of construction contracts

Based on 66 responses
2.29%
Design-Build 4.8% Construction
()

Management
(Agency)

General Contracting

11.3%
|Specia]ty Contracting |
4.7%
Construction

M anagement
at Risk

51.7%

Subcontracting

14.2%

Figure 8-5 Didribution of firms annua sources of revenue
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6. Describe the firm's area(s) of operation. Regarding the areas of operation of the
responding firms, the breskdown of the derivation of their contracting revenue was
1.86% from internationd (57 of 65 stated none); 21.91% from nationa (46 of 65
sated none); 33.62% from regiona (33 of 65 reported none); and 42.62% from loca
operations (30 of 65 reported none). While 8 firms (12.3%) undertook some of their
work internationaly, no firm operated exclusvdy internationaly. On the other hand,
9 firms (13.8%) operated exclusvely nationdly, 15 firms (23.1%) operated entirely
regionaly, and 19 firms (29.2%) did so entirely in their locd aress.

Management Attitude to the Prescriptive and Performance Approaches

7. Assuming that you were erecting scaffolding on a project in a country where both
approaches were acceptable and legitimate, which approach would you prefer?
In response to this hypothetical Stuation, 28 respondents (42.4%) indicated that they
would prefer the prescriptive approach while 38 (57.6%) preferred the performance
approach. The respondents tend to favor the performance approach.

8. Please explain why you made this choice. The reasons given by respondents for
choosing one approach over the other are lised in Table 8-1. The mos frequent
explanations given for selecting the prescriptive approach were the following:

- More definitive and compliance can be measured objectively (16 respondents - 23.4%
of dl respondents and 59.3% of those choosing the prescriptive approach); and

- Workers need specific ingtructions to avoid shortcuts (6 respondents - 9.2% of dl
respondents and 22.2% of those choosing the prescriptive approach).

The following reasons were given for preferring the performance approach:

- Differing conditions may require different goproaches (9 respondents - 13.8% of al
respondents and 23.7% of those choosing the performance approach);

- Minor changes alowed due to site conditions (3 respondents - 4.6% of dl respondents
and 7.9% of those choosing the performance approach);

- Provides contractor with flexibility (16 respondents - 24.6% of al respondents and
42.1% of those choosing the performance approach); and

- Responghility of solution choice vests in contractor (3 respondents - 4.6% of dl
respondents and 7.9% of those choosing the performance approach).

The explandions that were given by the respondents regarding their preferences
rlated very wdl to those for which each approach is reportedy known to be
characteristic.

9. How well do you fed that you understand the concepts of prescriptive and
performance standards? Most of the respondents, namely, 51 (78.5%) felt that they

understood the concepts well. Only 1 of the respondents (1.5%) fdt that ther
understanding of the concepts was very poor. This finding is supported by the
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measures of central tendency, with a mean of 6.14, a median of 6.00, and a mode of
7.00. It is important since the responses to the remaining questions are dependent on
the level of understanding of both concepts. The histogram of the response frequency
digribution is shown in Figure 8-6.

Table 8-1 Explanations for selecting approach

Precriptive | Performance Reasons for preference
9Differing  conditions may  require  different
approaches

JMinor changes dlowed due to Site conditions
16 More definitive and compliance can be measured
objectively
6 Workers need specific  indructions to  avoid
shortcuts

Provides contractor with flexibility

Easy for workers to understand requirements
Responghility of solution choice vests in contractor
Allows for innovation and ingenuity

Congstent structura strength better maintained
Unit presdent concept resembles performance
approach

1 Contractors caused safety issuein firgt place
1 Minimum prescriptive standards help subcontractor
management

Minimizes ligbility exposure to generd contractor
1 Eliminates subjective ingpections

Better working rapport with supervision

1 Lack of knowledge to use performance gpproach
No strong preference

1 Contractor should be responsible for safety

27 39
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10. Conceptually, which approach to construction worker safety do you prefer? The
respondents had no conceptua preference for either the prescriptive or the
performance approach. The measures of centra tendency were al concentrated
aound the centrd vaue, namely, 4, of the 7-point Likert scde®. The sample mean
was 4.02 and the median 4.00. The mode was 6.00. The range of response vaues was
1.00 to 7.00. While 9 respondents (13.6%) stated they did not prefer one approach
above another, 28 respondents (42.4%) preferred the performance approach and 29

38 |n this case, the lower end of the scale, namdy, 1-3, represented preference for the
performance approach with 1 representing a very strong preference. The upper end of the
scale, 57 represented preference for the prescriptive approach with 7 representing a very
strong preference. The value 4 represented no preference for either gpproach.
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respondents (43.9%) the prescriptive approach. This finding is somewhat surprising
gnce the response to the hypothetical sStuation indicated a stronger preference by
17% for the performance gpproach. This result suggests that might be a difference in
conceptud preference and practical  implementational  preference. The histogram  of
the response frequency is shown in Figure 8-7.
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20 3.0 4.0 5.0 6.0 7.0

LEVEL OF UNDERSTANDING CONCEPTS
Figure 8-6 Frequency distribution of level of understanding concepts™

11. How influential are the types of approaches to the following issues? The
respondents were asked to rate the influence that ether the prescriptive or the
performance approach had on severd issues based on how they understood the
approaches. For each issue, a 7-point Likert scde of influence was used with the
performance approach at the lower end of the scae and the prescriptive approach at
the upper end of the scale™. It was noted that the range of response was from 1 to 7,
covering the full range of responses.

39 The scde usad to indicate the level of understanding of the concepts in Figure 8-6 isa
7-point Likert scale with 1 representing very poor understanding, 4 representing neither
poor nor good understanding (neutra), and 7 representing excelent or very good
underganding. Thisform of scae of measurement isused in al hisgograms

0 1n this case, the lower end of the scale, namely, 13, represented the level of influence
that the performance agpproach would have on the issues with 1 representing a very strong
influence. The upper end of the scde, 5-7 represented the levd of influence that the
prescriptive gpproach would have on the issues with 7 representing a very strong
influence. The vaue 4 represented that neither approach would be influentia
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- Ease of introduction of new technologies. The measures of centrd tendency for the
sample indicate a bimodd frequency didribution. The vaue of the mode is 6.00. The
mean is 4.08 while the median is 4.00. The findings suggest that the respondents are
amog equaly divided regarding their opinions on the influence of ether gpproach to
the ease with which new technologies may be introduced into congruction. The
histogram of the response frequency didribution is shown in Figure 8-8. While 26
respondents (49.6%) opined that the performance approach was more influentia, 30
(46.9%) fdt that the prescriptive gpproach was more influentiad. Examination of the
extremes of the scde reved that those with strong feelings were represented dmost
equally, namdy, 23 respondents (35.9%) toward the performance approach and 25
respondents (39.0%) toward the prescriptive gpproach. The range of response values
was 1.00 to 7.00.

FREQUENCY

Std. Dev = 2.02
Mean = 4.0
N =66.00

10 20 30 40 50 60 70
CONCEPTUAL APPROACH PREFERENCE
Figure 8-7 Conceptual preference for prescriptive and performance approaches

- Cost effectiveness. The sample mean (3.73) indicated a dight leaning in favor of the
influence of the performance gpproach regarding cost effectiveness. However, a closer
look a the extreme values of the scde indicated 6 additiond respondents (9.1%)
favored the performance approach. A ggnificant number of 11 respondents (16.7%)
were undecided about which approach had the greater influence. Overdl, 32
respondents (48.5%) fet the performance agpproach had the greater influence, while 23
respondents (34.8%) were inclined toward the prescriptive gpproach. The histogram of
frequency of responsesis shown in Figure 8-9.

- Flexibility. The sample mean (2.70), median (2.00) and mode (1.00) suggest that
respondents fet that the performance approach had a greater influence on the issue of
flexibility. The 45 respondents indicating a preference for the performance approach,
represented 68.2% of the sample, while those who fdt tha the prescriptive approach
had the greater influence represented 22.7 % of the sample (15 respondents. The
histogram of the response frequency distribution is shown in Figure 8- 10.



158

FREQUENCY

e
Std. Dev = 2.16

Mean = 4.1
N =64.00

1.0 2.0 3.0 4.0 5.0 6.0 7.0
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Figure 8-8 Frequency response for ease of introduction of new technologies
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Figure 8-9 Frequency digtribution for cost effectiveness of approach
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SCALE OF INFLUENCE OF APPROACHES
Figure 8-10 Frequency didribution for flexibility

- Ease of implementation. A larger proportion of the sample (31 respondents or
47.0%) felt that the performance approach was more influentid regarding the ease of
implementing an approach to condruction worker safety. A dgnificant number (10
respondents or 15.2%) were undecided about which agpproach had the greater
influence. The hisogram of the response frequency didribution of the sample is
depicted in Figure 8-11.

- Ease of understanding compliance requirements. The measures of centrd tendency
of the sample indicate a sronger preference for the prescriptive approach influencing
the ease of understanding compliance requirements for worker safety. Of the sample,
34 respondents (51.5%) preferred the prescriptive approach, while 26 respondents
(39.4%) expressed a preference for the performance approach. The histogram of the
response frequency digtribution is shown in Figure 8-12.

- Support for innovation. The sample median (2.00) and mode (1.00) show that
respondents felt that the performance approach was more supportive of innovation
than the prescriptive approach. These 40 respondents made up 60.6% of the sample,
while those leaning toward the prescriptive gpproach made up 22.7% (15 respondents).
The histogram of the response frequency distribution is shown in Figure 8-13.
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SCALE OF INFLUENCE OF APPROACHES
Figure 8-11 Frequency distribution for ease of implementation
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Figure 8-12 Frequency distribution for ease of understanding compliance requirements
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Figure 8- 13 Frequency distribution for support for innovation

- Ease of introduction of new materials. A larger proportion of the sample (56.7%)
opined that the performance gpproach was more influentid regarding the issue of the
ease of introducing new materids, while 29.9% (20 respondents) fet that the
prescriptive gpproach had the greater influence. The sample mean was 3.40. The
histogram of the response frequency distribution is shown in Figure 8-14.

- Corporate culture, vison and misson of your organization. Smilaly, 47.8% of
the sample (32 respondents) fet tha the performance gpproach was more influentid
with regard to the corporate culture, vison and misson of firms. However, a
sgnificant number of respondents (22.4%) were undecided about which approach was
the more influentid. The sample mean was 3.48. The hisgogram of the response
frequency digtribution is shown in Figure 8-15.

- Potential to improve safety performance on sites. The sample median (3.00) and
mode (1.00) suggested that there was a preference for the performance approach
having more influence on the potentid to improve safety performance on condruction
stes. Some 34 respondents (50.7%) favored the performance approach, while 25
respondents (37.3%) favored the prescriptive gpproach. The histogram of the response
frequency digtribution is shown in Figure 8-16.
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Figure 8-14 Frequency digtribution for ease of introduction of new materias
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Figure 8-16 Frequency distribution for potentid to improve safety performance on sites

- Simplicity of interpretation. The sample mean (4.21) provided a good measure of
centrd tendency of the sample. This is evident, as a dightly larger proportion of the
respondents (47.8%) preferred the prescriptive approach while 40.3% leaned toward
the performance approach being more influentid to the issue of regpect to smplicity of
interpretation. The higogram of the response frequency didtribution is shown in Figure
8-17.

- Ease of compliance. The sample was dmost equdly divided between respondents
favoring ather approach influencing the issue of ease of compliance. However, the
sample mean (4.11) indicated a dight preference for the prescriptive gpproach. There
were 13 respondents who had no preference. The histogram of the response frequency
digribution is shown in Figure 8-18.
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Comparison of Means

By comparing the means of the various frequency didtributions, it was possble to
rank the influence of the various approaches on the 11 issues. By rarking the means in
ascending order it was possble to rank the issues in order of the influence that the
performance approach had on them. The 7-point scde of influence suggested that mean
vaues closr to 1 suggested a dronger influence of the performance approach, while
mean values closer to 7 suggested a stronger influence of the prescriptive approach. This

ranking in order of influenceisreflected in Table 8-2.

Table 8-2 Ranking the influence of the gpproaches on issues

Rank Issue N Mean Std.

Deviation
1 | Hexibility 65| 2.6615 1.8815
2 | Support for innovation 65| 2.9692 1.9841
3 | Easeof introduction of new materias 66 | 3.3636 1.9817
4 | Corporate culture, vison and misson of your| 66| 3.4242 1.9928

organization

5 | Easeof implementation 65| 3.6462 1.9719
6 | Cost effectiveness of approach 65| 3.6769 2.0699
7 | Potentia to improve safety performance on Stes 66| 3.6818 2.0914
8 | Easeof compliance 65| 4.0769 2.0102
9 | Easeof introduction of new technologies 63| 4.0794 2.1650
10 | Smplicity of interpretation 66| 4.1667 2.2228
11 | Ease of understanding compliance requirements 65| 4.2923 2.0212

The performance gpproach had the grestest influence on the issue of flexibility
with a mean vaue of 2.66. It had the least influence on ease of understanding compliance
requirements with a mean value of 4.29. Support for innovation ranked 2" and ease of
introduction of new materids ranked 3. This finding conforms with the issues that the
literature on the peformance approach suggests motivate the decison to adopt the

approach. The potentia to improve safety performance on sites ranked 6.
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To determine whether the influence of the gpproaches differed by preference for
gpproach, the means were compared based on preference. The results of this comparison

yielded dightly different resuits (Table 8-3).

Table 8-3 Ranking influence of the approaches on issues by approach

Sample Issue Perform| Mean| Std. || Prescript | Mean | Std.
Rank Dev. Dev.

1 |Hexibility 1 247 189 11 3.00 189

3 |[Eae of introduction of new 2 276 1.75 8 435 195
méterias

2 |Support for innovetion 3 289 209 10 318 1.91

6 [Cogt effectiveness of 4 292 188 5 482 1.89
approach

4  |Corporate culture, vison and 5 292 1.79 9 432 2.06
misson of your organization

7 |Potentid to improve safety] 6 3.03 185 6 4.71 2.05
performance on Sites

5 |Ease of implementation 7 3.08 1.75 7 450 201

8 |Easeof compliance 8 324 1.74 2 525 1.82

9 |[Ease of introduction of neM 9 333 1.9 4 511 210
technologies

10 [Smplicity of interpretation 10 345 2.18 3 521 195

11 |Eese of underdanding 11 3.61 1.85 1 532 1.87
compliance requirements
\Vaid N (liswise) 36 28

The issue of flexibility ranked highest for those preferring the performance
goproach and lowest for those preferring the prescriptive agpproach. The ease of
understanding compliance requirements ranked the lowest for those preferring the
performance approach but highest for those preferring the prescriptive approach. The
ease of introducing new materids and support for innovation ranked 2" and 3
respectively for those preferring the performance approach. The ease of compliance and
smplicity of interpretation ranked 2" and 3 for those preferring the prescriptive

approach. The potentid to improve safety performance on sites ranked 6™ for both
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groups. The ease of the introduction of technology ranked 9" for those preferring the
performance approach and 4™ for those preferring the prescriptive approach. This result
seems to be an ahomdy snce it would have been predicted to be higher for the
performance group and lower for the prescriptive group. The range of responses was
from 1 to 7 for al issues except ease of implementation for which it was 1 to 6.

12. How important are the following issues to congruction safety and health
management? The respondents were asked to rate on a 7-point Liket scae of
importance®™ how important they regarded severd issues regarding an approach to
congruction safety and health management.

- Cost effectiveness of the approach. The sample mean (4.80), median (5.00) and
mode (5.00) indicate that most of the respondents regarded cost effectiveness to be
important to an gpproach to congruction safety and hedth management. Some 39.4%
(26 respondents) regarded this aspect as particularly important, whereas 13.6% (9
respondents) regarded it as rdatively unimportant. The hisogram of the response
frequency digtribution is shown in Figure 8-19.
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Figure 8-19 Frequency distribution of importance of cost effectiveness

“l The scde used to indicate the level of importance is a 7-point Likert scae with 1
representing not important a al, 4 representing a neutral attitude, and 7 representing very
or extremdy important. Thisform of scae of measurement is used in dl hisograms



168

- Ease of implementation of the approach. Smilaly, the sample mean (5.84), median
(6.00) and mode (7.00) indicate that respondents regarded the ease of implementation
of the approach as more important to safety and hedth than its cogt effectiveness. Only
3% (2 respondents) regarded this issue as not important, 7.5% (5 respondents) were
undecided a&bout its importance, while 60 respondents (89.6%) regarded it with
varying degrees of importance. In fact 34.3% (23 respondents) regarded it as very
important. The hisogram of the response frequency digtribution is shown in Figure 8-
20.
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SCALE OF IMPORTANCE
Figure 8-20 Frequency digtribution of importance of ease of implementation

- Ease of understanding compliance requirements. The respondents regarded the
ease of undergtanding compliance requirements as important. This finding is suggested
by the sample mean (6.04), median (6.00) and mode (7.00). There were no
respondents who regarded this issue as unimportant. Only 4 respondents (6.0%) were
undecided about how important the issue was to condruction safety and hedth
management. The histogram of the response frequency didtribution is shown in Figure
8-21.



169

30

FREQUENCY

Std. Dev = .94
Mean = 6.0
N =67.00

SCALE OF IMPORTANCE
Figure 8-21 Frequency distribution of ease of understanding compliance requirements
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- Support for innovation, new materials and technology. As before, a large
proportion of the respondents regarded the support for innovation, new materials and
technology that an gpproach to safety management would provide as important. Some
18 respondents (26.9%) fdt that the issue was very important (7), 17 respondents
(25.4%) dated that it was dightly less important (6), while 16 respondents (23.9%)
that it was important (5). Only 1 respondent (1.5%) regarded the issue as not important
a dl (1). The higogram of the response frequency digribution is shown in Figure 8-
22.
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Figure 8-23 Frequency distribution of potentid to improve safety performance on sites

- Potential to improve safety performance on sites. As might have been expected,
only 1 respondent regarded the potentid of the approach to improve safety
management on sites to be not important. The sample mean (6.31), median (7.00) and
mode (7.00) indicate that this issue is regarded as extremely important to respondents.
In fact, 38 respondents (56.7%) regarded the issue as very important, 18 respondents
(26.9%) saw the issue as dightly less important while 8 respondents (11.9%) regarded
it as important. The histogram of the response frequency didribution is shown in
Fgure 8-23. While the scales seem different due to the way SPSS sdected to
graphically represent the data, they represent 1 to 7 as before.
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Comparing Meansto Rank Responses

By comparing the means of the various frequency didtributions, it was possble to
rank the 5 issues regarding how important they were regarded by the respondents. The 7
point scde of importance suggested that the greater the importance of the issue the closer
the mean vaue would be to the upper end of the scale, namdy, 7. This ranking in order
of importance is reflected in Table 84. The importance of the potentia to improve safety
peformance on dtes ranked the highest, while the importance of cost effectiveness

ranked the lowest.

Table 8-4 Importance of issues affecting condruction safety management

Rank Issue N Mean Std.
Deviation
1. [Thepotentid to improve safety performance on Sites 66 6.32 1.05
2. [The ease of underganding compliance requirements 66 6.05 95
3. [Theease of implementation of the approach 66 5.83 1.13
4. |Support  for innovation, new meterids and 66 5.39 1.43
technology
5. [The codt effectiveness of approach 65 4,77 1.77)

Preferencefor Either Approach

To determine whether the preference for an gpproach would have any effect on
the ranking, the means were compared based on their preference. The results of this
comparison yielded the same ranking in Table 85. The result of the comparison reveded
that preference for ether the performance or prescriptive approach had no effect on the

ranking of the issues.
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Table 8-5 Importance of congtruction safety management issues by approach

Sample Issue Peform. |Mean| Std. | Prescript. | Mean| Std.
Rank Rank Dev. Rank Dev.
1 |[The potentid to improve 1 6.32 .84 1 6.29 1.30
safety performance on Sites
2 ([The ease of understanding 2 5.92 1.00 2 6.1 .86
compliance requirements
3 [The ease of implementation 3 579 1.26 3 593 .94
of the approach
4  [Support for innovation, new 4 550 1.41 4 529 1.49
materials and technology
5 [The cog effectiveness off 5 497 1.71 5 4.64 1.87
approach
Vaid N (liswise) 38 27
Change M anagement
13. Who usually sponsors major change within your organization? Regarding who

14.

usudly sponsors mgor change within the firms of respondents, the breskdown of
their responses were 53.52% top management, 16.12% middle management, 19.05%
gte management, 6.00% workers and 5.03% supervisors. The top management of 58
firms (89.2%), middle management of 45 firms (69.2%), sSte management of 44 firms
(67.7%), workers of 27 firms (42.5%), and supervisors of 22 firms (33.8%) sponsored
some of the mgor changes in those firms. The top management of 8 firms (12.3%)
and the site management of 3 firms (4.6%) sponsored 100% of the mgor changes that
took place in those firms. The digribution of sponsors of mgor change is shown in
Fgure 8-24.

How influential are the following in driving change within your organization?
The respondents were asked to rate on a 7-point Likert scde of influence®® how
influentid they regarded 13 issues in driving change within thelr organizetions. The
closer to the upper end of the scae the response, the greater the influence the issue
had on driving change. Conversdy, the closer to the lower end of the scale of 1, the
weeker the influence of the issue on driving changes.

Financial performance. The measures of centrd tendency of the sample, namely, the
mean (6.00), median (6.00) and mode (7.00), indicated that most of the respondents
(93.8%) regaded financid peformance as influentid in driving change within ther
firms. Only 2 respondents (3.1%) regarded financid peformance as not influentia
(2.0). Further, 26 respondents (40.0%) regarded this issue as extremely important in
driving change (7.0) (Figure 8-25).

42

The scde used to indicate the level of influence is a 7-point Likert scde with 1

representing not influential at al, 4 representing a neutra attitude, and 7 representing
very or extremely influentid. Thisform of scae of measurement is used in dl higograms
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6% workers

19% site managemen

54% top management

16% middle
management

Figure 8-24 Didtribution of mgjor change sponsorship within organizations
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Figure 8-25 Frequency distribution of financid performance
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- Staff turnover. The sample mode (4.00) indicated that 20 respondents (30.3%) were
undecided about the influence that daff turnover had in driving change within their
organizations. The sample mean (321) and median (3.00) indicated that 36
respondents (54.5%) regarded this issue as not being influentid to varying degrees.
While only 2 respondents (3.0%) regarded dtaff turnover as extremdy influentid, 10
respondents (15.2%) egarded it as not influentid in driving change. The hisogram of
the response frequency didtribution is depicted in Figure 8-26.

- Introduction of new technology. Only 6 respondents (9.1 %) regarded the
introduction of new technology as not being influentid in driving change within their
firms. While 13 respondents (19.7%) were undecided, 47 respondents (71.2%)
regarded the issue as being influential. Further, 6 respondents (9.1%) regarded the
introduction of new technology as extremey influentid in driving change The
histogram of the response frequency digtribution is depicted in Figure 8-27.

- Keeping up with competitors. More respondents (77.3%) regarded keeping up with
competitors as being influentid to varying degrees in driving change in ther firms,
While only 5 respondents (7.6%) regarded this issue as not influentid a dl, 13
respondents (19.7%) regarded it as extremdy influentid. The hisogram of the
response frequency digtribution is depicted in Figure 8-28.
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Figure 8-26 Frequency digtribution of aff turnover
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Figure 8-27 Frequency distribution of introduction of new technology
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- Improvement of your safety record. Not unexpectedly, most of the respondents
(86.4%) regarded the improvement of their safety record as beng influentid in driving
change in ther organizations. While only 3 respondents (4.5%) regarded this issue as
not being influentid to varying degrees, 21 respondents (31.8%) regarded it as
extremdy influentid. The hisogram of the response frequency digtribution is depicted
in Figure 8-29.
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Figure 8-29 Frequency distribution of improvement of safety record

- Occurrence of accidents. Surprisngly, the sample mean (3.83), the median (4.00),
and the mode (4.00) indicated that a large proportion of the respondents (25.8%) were
undecided about the influence that the occurrence of accidents had in driving change
within their organizations. Further, 30 respondents (45.5%) regarded this issue as not
being influentia, while 19 respondents (28.8%) regarded it as having some influence,
While 2 respondents (3.0%) regarded the occurrence of accidents as not being
influentid a dl, 6 respondents (9.1%) regaded it as being extremdy influentid
(Figure 8-30).
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- Meeting worker demands. The sample mean (4.59), the median (5.00), and the
mode (4.00), indicated that a large proportion of the respondents (28.8%) were
concentrated around being undecided about the influence of this issue in driving
change in ther firms. However, only 10 respondents (15.2%) regarded meeting worker
demands as not being influential to varying degrees. Further, 4 respondents (6.1%)
regaded the issue as being extremdy influentid. The higogram of the response
frequency digtribution is shown in Figure 8-31.
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Figure 8-32 Frequency digtribution of generating of qudity improvements

- Generating of quality improvements. The sample mean (5.73), the median (6.00),
and the mode (6.00) indicated that most of the respondents (86.4%) regarded the
gengaing of qudity improvements as being influentid in driving change in ther
firms. Only 1 respondent (1.5%) regarded this issue as not being influentid a dl,
while 18 respondents (27.3%) regarded it as being extremdy influentid in driving
change. The histogram of the response frequency distribution is shown in Figure 8-32.

- Exploitation of new market opportunities. Most respondents (72.7%) regarded the
exploitation of new market opportunities as being influentid in driving change, while
9 respondents (13.6%) regarded it as not beng influentid. Further, while 2
respondents (3.0%) regarded the issue as not being influentid at dl, 14 respondents
(21.2%) regarded it as extremey important. The sample mean was 5.29. The
histogram of the response frequency digtribution is shown in Figure 8-33.
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Figure 8-33 Frequency didtribution of exploitation of new market opportunities
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- Responding to management initiatives. The sample mean (5.02), the median (5.00)
and the mode (6.00) indicated that a large proportion of the respondents (68.2%)
regarded response to management initistives as being influentid in driving change.
Only 9 respondents (13.6%) regarded it as not being influentid. Further, 1 respondent
(1.5%) regarded the issue as not being influentid at al, while 7 respondents (10.6%)
regarded it as being extremdy influentid in driving change The higogram of the
response frequency digtribution is shown in Figure 8-34.

- Responding to third party clams. The frequency didribution of the sample
indicated that respondents were generdly evenly divided between whether responding
to third paty dams was influentid or not in driving change in ther firms. The sample
mean (4.12), the median (4.00) and the mode (4.00) indicated that a large number of
respondents (28.8%) were undecided on the issue. While 5 respondents (7.6%)
regarded the issue as not being influentid at al, 7 respondents (10.6%) regarded it as
extremdy influentid. The higogram of the response frequency didtribution is shown
in Fgure 8-35.

20

FREQUENCY

Std. Dev = 1.67
Mean=4.1
N = 66.00

10 20 30 40 50 60 70

SCALE OF INFLUENCE
Figure 8-35 Frequency digtribution of responding to third party claims
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- Complying with owner/client requirements. The frequency didribution of
reponses of the sample indicated that complying with owner or client requirements
was influentid in driving change. The sample mean (5.58), the median (6.00) and the
mode (6.00) were indicative of this influence. Only 3 respondents (4.5%) regarded this
issue as not being influential, while 54 respondents (81.8%) regarded it as being
influentid. Further, 15 respondents (22.7%) regarded it as being extremdy influentid
in driving change (7.0). The hisogram of the response frequency didtribution is shown
in FHgure 8-36. While the scadles seem different due to the way SPSS sdected to
graphically represent the data, they represent 1 to 7 as before.
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Figure 8-36 Frequency didtribution of complying with owner/client requirements

- Meeting new insurance requirements. While 17 respondents (26.2%) were
undecided about the influence of meeting new insurance requirements in driving
change within thar firms, most of the respondents (64.6%) regarded the issue as
influential. Only 6 respondents (9.2%) regarded it as not being influentid, while 12
repondents  (185%) regarded it as extremdy influentid. The hisogram of the
response frequency digribution is shown in Figure 8-37.
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Figure 8-37 Frequency digtribution of meeting new insurance requirements

Ranking of Responses Comparing Means

By comparing the means of the various frequency digtributions, it was possble to
rank the 13 issues regarding how influential they were regarded by the respondents in
driving change within their organizations. This ranking in order of importance is reflected
in Table 8-6. The improvement of financid performance of the organization ranked the
highest, followed by the improvement of the safety record of the organization.

Saff turnover ranked the lowest in driving change in their organizations.

Surprisingly, the occurrence of accidents ranked 12",
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Table 8-6 Influence of issuesin driving change within organizations

Rank Issue N Mean Std.
Deviation
1 The improvement of financid performance 64  6.0000 1.0838
2  [Theimprovement of your safety record 65 5.7385 1.2659
3 [Thegeneating of qudity improvements 65 5.7077 1.1419
4 Complying with owner/dlient requirements 65  5.5692 1.3106
5  [Theexploitation of new market opportunities 65 5.2615 1.5338
6 Keeping up with competitors 65  5.153§ 1.6605
7 The introduction of new technology 65 5.0769 1.1498
8 Mesting new insurance requirements 64  5.0469 1.5164
9 Responding to management initiatives 65  5.0000 1.3919
10  [Mesting worker demands 65  4.6000 1.4979
11  [Responding to third party clams 65  4.1077 1.6782
12  [Theoccurrence of accidents 65  3.8462 1.6605
13 ([Steff turnover 65  3.2000 1.5227

Group Preferring the Performance Approach

To determine whether the preference for the performance approach, instead of the

prescriptive approach, would have any effect on the ranking, the group of respondents

who preferred the performance approach was selected and the means compared based on

this preference. The results of this comparison yieded dightly different results in Table

8-7. The financid peformance of their firms was the primary change-driving issue for dl

groups. Similarly, meeting worker demands and responding to third paty clams were
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issues that dl respondents regarded as margindly influentid in driving change. Further,
the occurrence of accidents and staff turnover were issues that al respondents regarded as
being of litle importance in driving change in their firms While those preferring the
performance approach reported that exploitation of new market opportunities was the 8"
mog influentid change-driving issue in their firms those prefering the prescriptive
approach regarded it as the 8" mogt influentia issue. The introduction of technology was
regarded as more influentid in driving change (5) by those preferring the prescriptive

approach than those preferring the performance approach (9).

Table 8-7 Influence of isues in driving change within organizations according to
preference of approach

Sample Issue Perform |{Mean| Std. || Prescript |Mean| Std.
Rank Rank Dev.| Rank Dev.
1 [Fnancid performance 1 1[5.86 |1.25 1 6.19 |79
3 |Generaing of qudity improvements 2 [5.81 [1.08 3 .57 |1.23
2  |[Improvement of your safety record 3 [(.78 [1.23 2 568 |1.33
4 |Complying with owne/dienf 4 [5.59 |1.34 4 557 |1.29
requirements
5 |Exploitation of new make] 5 [543 |L.57 8 (.04 |148
opportunities
6  |Keeping up with competitors 6 [5.27 [1.68 7 [5.11 |1.69
9 [Responding to manegemeny 7 (5.05 (147 9 496 |1.32
initigtives
8 |Meding new inaurancg 8  [5.03 (1.54 6 (.11 |152
requirements
7  |Introduction of new technology 9 [5.00 [1.18 5 521 |1.13
10 [Mesting worker demands 10 (4.46 |1.48 10 475 [1.53
11 |[Responding to third party clams 11 403 |1.74 11 4.18 [1.59
12 |Occurrence of accidents 12 [3.89 |L.70 12 |3.71 [1.63
13 [Seff turnover in driving change 13 (3.00 |1.49 13 [3.57 (148
\Vaid N (liswise) 37 28

Generaing quality improvements and improvement of safety records ranked 2™

and 39 respectivdly for the group preferring the performance approach. Similarly,
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improvement of safety records and generating qudity improvements ranked 2" and 3

respectively for the group preferring the prescriptive approach.

Top Management Structure Postion

To determine whether the postion within the top management dructure of firms
had any effect on the ranking, the means were compared. The results of this comparison
yidded dightly different results for eech mgor management position category as shown

in Table 8-8.

Table 8-8 Influence of issues according to top management position

Sample |CEO/President/| Project/ | Safety
Vice Contracts | Director/
presdent/MD/ | Manager | Manager
Generd
Manager
Issue Rank Rank Rank Rank
Improvement of financid performance 1 2 1 1
Improvement of your safety record 2 3 2 2
Generding of qudity improvements 3 1 4 4
Complying with owner/dient requirements 4 5 3 3
Exploitation of new market opportunities 5 4 9 9
Keeping up with compstitors 6 8 5 5
Introduction of new technology 7 6 8 8
Meseting new insurance requirements 8 7 7 7
Responding to management initiatives 9 9 6 6
Meeting worker demands 10 10 10 10
Responding to third party clams 11 11 11 11
Occurrence of accidents 12 12 12 12
Staff turnover 13 13 13 13
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CEQOs, Presidents, Vice-presdents and generd managers ranked the generation of
qudity improvements as mod influentid in driving change within ther organizaions
Further, they regarded the improvement of the financid performance of ther firms
improvement of the firm's safety record, and the exploitation of new market
opportunities asthe 2", 3", and 4™ most influentid.

On the other hand, project managers, contracts managers, safety directors and
safety managers ranked the improvement of financid performance as the mog influentid
in driving change in ther organizations. Additiondly, they regarded the improvement of
ther firms safety record, complying with owner/client requirements, generating qudity
improvements, and keeping up with competitors as the 2, 3¢ 4" and 5" most influentid
change drivers. They did not regard the exploitation of new market opportunities (9") as
being as influentid as did the CEO group (4™). This is not entirdy surprisng since
marketing issues would be expected to feature farly highly on the agenda of CEOs
Meseting the demands of workers, responding to third party clams, the occurrence of
accidents, and gtaff turnover were consstently regarded by dl the groups as not being the

maor drivers of change in their organizations. The rankings were 10", 11", 12" and 13"

respectively.

Management Preferring the Performance Approach

The results are represented in Table 8-9 of examining whether the top
management podtion within the group preferring the performance approach influenced
the ranking order. The resultant rankings were somewhat different from those in Table 8
8 for dl management groupings. The rankings in this later table ae shown in

parentheses for ease of comparison.



187

CEOs, Presidents, Vice-presidents and generd managers ranked the improvement

of the firm's sAety

record as mog

influentia

in driving change within ther

organizations. Further, they regarded the improvement of the financid performance of

thair

firms, complying with owner/client

improvements, asthe 2%, 3" and 4™ most influentid.

Table 8-9 Influence according to top management preferring performance approach

requirements, and generding qudity

Sample |CEO/President/| Project/ | Safety
Vice- Contracts | Director/
president/MD/ |Manager** | Manager
Generd -
Manager*®
Issue Rank Rank Rank Rank
Improvement of financia performance 1 2(2 1(1) 2(2)
Improvement of your safety record 2 13 72 1(2)
Generating of quality improvements 3 4(1) 2(4) 4 (4)
Complying with owner/dient requirements 4 35 4(3) 33
Exploitation of new market opportunities 5 8 (4) 5(9) 8(9)
Keeping up with compstitors 6 6 (8) 3(5) 6 (5)
Introduction of new technology 7 9 (6) 6 (8) 9(8)
Meeting new insurance requirements 8 7(7) 10 (7) 7(7)
Responding to management initiatives 9 5(9) 8 (6) 5(6)
Meeting worker demands 10 10 (10) 9(10) | 10(20)
Responding to third party claims 11 11 (11) 11(11) | 11(11)
Occurrence of accidents 12 12 (12) 12 (12) | 12(12)
Staff turnover 13 13 (13) 13(12) | 13(12)
3 N=14
*N=6

' N=14
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The exploitation of new market opportunities and introduction of new technology
dropped in the ranking from 4" to 8" and 6™ to 9™ respectivdy. Keeping up with
competitors rose in the rankings from 8" to 6" and responding to management initiatives
from 9" to 5™ It would seem tha issues that surround safety performance and
expectations were regarded as more influentia. Project and contracts managers were
more concerned about the competitive ervironment and ranked those issues highly. For
indance, keeping up with competitors, exploiting new market opportunities and
introducing new technology rose in the rankings. The improvement of the firm's sdfety
record dropped in rank from 2 to 7". This is a surprising result. Meeting new insurance
requirements, complying with owner/dlient requirements, and responding to management
initiatives dropped from their previous rankings.

Safety directors and managers predictably regarded the improvement of the frm's
safety record as the mogt influential change driver. There was very little change from the

previous rankings for this group. Thelast 3 rankings for al groups remained unchanged.

Management Preferring the Prescriptive Approach Compar ed

The results are represented in Table 8-10 of examining whether the top
management postion within the group preferring the prescriptive gpproach influenced the
ranking order. The resultant rankings were somewha different from those in Table 8-9
for dl management growpings. The rankings for those preferring the performance
approach are shown in parentheses for ease of comparison.

In contrast to the CEOs group that preferred the performance approach, those
preferring the prescriptive agpproach regarded the influence of severd change-driving

issues differently. For example, they regarded generating qudity improvements as being
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the most influentid issue. The performance group stated this issue as being the 4™ most

influentid.

Table 8-10 Influence according to top management preferring prescriptive approach

Sample |CEO/President/| Project/ | Sefety
Vice- Contracts | Director/
president/MD/ |Manager*’ |Manager*®
Generd
Manager*®
Issue Rank Rank Rank Rank
Improvement of financia performance 1 2(2) 1(2) 1(2
Improvement of your safety record 2 3(1) 6 (7) 3(1)
Generding of qudity improvements 3 1(4) 5(2) 4(4)
Complying with owner/dient requirements 4 5(3) 2(4) 23
Exploitation of new market opportunities 5 9(8) 3(5) 9 (8
Keeping up with competitors 6 7 (6) 713 6 (6)
Introduction of new technology 7 4(9) 9 (6) 5(9)
Mesting new insurance requirements 8 6 (7) 4 (10) 8(7)
Responding to management initiatives 9 8 (5) 8 (8) 7(5)
Meeting worker demands 10 10 (10) 11 (9) 10 (10)
Responding to third party dams 11 11 (11) 10(11) | 11(11)
Occurrence of accidents 12 12 (12) 12 (12) | 13(12)
Staff turnover 13 13 (13) 13(13) | 12(13)
While the CEOs who prefered the peformance approach regarded the

introduction of new technology as being 9" most influentid, the prescriptive group

regarded it as 4™ most important. Complying with owner/client requirements and

46 N=10
47 N=4

48 N=14
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responding to management initiatives were regarded by the CEOs group who preferred

the prescriptive approach as being less influentid (5" and 8" respectively) than their

counterparts who preferred the performance approach (3" and 5™ respectively).

The Project Managers group who preferred the prescriptive approach regarded
complying with owner/dient requirements, exploitation of new maket opportunities,
meting new insurance requirements, and generating of quality improvements as being
2d 34 4" and 5" most influentid change-driving issues. Their counterparts who
preferred the performance approach regarded these same issues as being 4", 5", 10", and
2" mogt influentidl.

Safety directors who prefered the prescriptive approach regarded the
improvement of the safety record of their firms, introduction of new technology, and
responding to management initigtives as being 39 5" and 7" respectivdy most
influentid issues driving change within ther firms Ther counterparts who preferred the
performance gpproach viewed the influence of these issues differently, namdy, most
influentia, 9", and 5™ influential respectively.

15. Have you observed the introduction of any major changes in your firm? In
response to this question, most of the respondents (89.1%) had observed the
introduction of mgor changes within their organizations. Only 7 respondents (10.9%)
had not observed any such changes. With response of ‘yes being given a vaue of 1.0
and ‘no’ being given a vadue of 20, the sample mean was 1.11. The response
frequency didtribution is shown in Figure 8-38.

16. How important would be the willingness of workers to accept the change before
the change is implemented?*® Most of the respondents (66.7%) regarded the

willingness of workers to accept the change before it was implemented as an
important issue. Only 14 respondents (21.2%) regarded it as not important, while 18

4% The scde used to indicate the level of importance is a 7-point Likert scae with 1
representing not important a al, 4 representing a neutral attitude, and 7 representing very
or extremdy important. Thisform of scae of measurement is used in dl hisograms
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respondents (27.3%) regarded it as very important. The sample mean was 5.11. The
response frequency distribution is shown in the histogram in Figure 8-39.

Sample size = 64 responses

10.9%

Yes

89.1%

Figure 8-38 Frequency digtribution of observation of mgor changes

17.

18.

How important would it be to break down the resistance of workers to change by
convincing them to accept the change? Smilarly, most of the respondents (84.8%)
regarded bresking down the resstance of workers to change by convincing them to
accept it as an important issue. While 17 respondents (25.8%) regarded this issue as
very important, only 1 respondent (1.5%) regarded it as not important. The response
frequency didribution is shown in the higogram in Figure 8-40.

How important would it be to build credibility and trust with the workers before
implementing a change? Most of the respondents (93.9%) regarded as an important
issue the building of credibility and trust with workers before implementing a change.
Only 3 respondents (4.5%) were undecided about its importance, while 29
respondents (43.9%) regarded it as very important. The response frequency
digtribution is shown in the higogram in Figure 8-41.
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Figure 8-39 Didtribution of importance of willingness of workers to accept change
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Figure 8-40 Importance of breaking down the resistance of workers to change
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19. How important would it be to enlist the opinions of workers on a proposed
change before it is implemented? The sample mean (5.74), median (6.00) and
mode (6.00) indicated that most of the respondents (84.8%) regarded the opinions of
workers on a proposed change as being important. In fact, 20 respondents (30.3%)
regarded the issue as very important (7.0 on the scale) and 22 respondents (33.3%) as
only dightly less important (6.0 on the scale). No respondents regarded the opinions
of workers as being not important a al. Only 7 respondents (10.6%) were undecided
about the importance of this issue. The response frequency didribution is shown in
the higogram in Figure 8-42.

20. How important do you regard the receptiveness of first-line supervisors
(foremen) to change? No respondents regarded the receptiveness of foremen or
firg-line supervisors to change as not being important. While 35 respondents (53.8%)
regarded the issue as very important (7.0 on the scade), 14 respondents (21.5%)
regarded it as only dightly less important (6.0 on the scade). Only 6 respondents
(9.2%) were undecided about the importance of the receptiveness to change of
foremen. The response frequency didribution is shown in Table 8-28 and the
histogram of the digtribution in Figure 8-43.
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Figure 8-41 Importance of building credibility and trust with workers
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21. How important do you regard the following factors to be for the implementation
of new approaches? The respondents were asked to rate on a 7-point Likert scde of
importance®® how important they regarded each of 10 factors to be for the
implementation of new gpproaches within their organizations.

- Top management support. The sample mean (6.55), the median (7.00) and the mode
(7.00) indicated that a large proportion of the respondents (96.9%) regarded the
support of top management as important for the implementation of new approaches
within ther firms. Further, 44 respondents (68.8%) regarded this support as very
important. The hisogram of the response frequency didribution is shown in Figure 8-
44,

FREQUENCY

Std. Dev = .82
Mean = 6.5
N = 64.00

30 40 50 6.0 7.0

SCALE OF IMPORTANCE
Figure 8-44 Importance of top management support

- Mutual trust between workers and management. Smilaly, the sample mean
(6.12), the median (6.00) and the mode (7.00) indicated that a large proportion of the
respondents (92.4%) regarded mutua trust between workers and management as
important for the implementation of new approaches within their firms.  Further, 31
respondents (47.0%) regarded this support as very important. The hisogram of the
response frequency digtribution is shown in Figure 8-45.

0 The scde used to indicate the level of importance is a 7-point Likert scae with 1
representing not important a al, 4 representing a neutral attitude, and 7 representing very
or extremdy important. Thisform of scae of measurement is used in dl hisograms
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Figure 8-45 Importance of mutua trust between workers and management

- Incentives and rewards for supporting the change. The responses from a large
proportion of the respondents (31.8%) tended to be distributed around the central value
of the Zpoint scade. This trend indicated that these respondents had no strong opinions
about the importance of incentives and rewards for supporting change. However, 29
respondents (43.9%) regarded the issue as important, with 9 respondents (13.6%)
regarding it as very important for the implementation of new gpproaches. On the other
hand, 16 respondents (24.2%) regarded the issue as being not important, with 3
respondents (4.5%) regarding it as being not important & al. The hisogram of the
response frequency didiribution is shown in Figure 8-46.

- Continuous improvement of safety performance. Most of the respondents (87.9%)
regarded the continuous improvement of safety performance as important for the
implementation of new approaches. Further, 25 respondents (37.9%) regarded the
issue as very important with a further 21 respondents (31.8%) regarding it as only
dightly less important. The hisogram of the response frequency didribution is shown
in Figure 8-47.

- Open communication. No respondents regarded open communication as not being
important. While 42 respondents (63.6%) regarded the issue as very important, 15
respondents (22.7%) regarded it as only dightly less important. Only 2 respondents
(31%) were undecided about the importance of open communication for the
implementation of new gproaches. The higogram of the response frequency
digribution is shown in Figure 8-48.
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Figure 8-46 Importance of incentives and rewards for supporting change
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Figure 8-47 Importance of continuous improvement of safety performance
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Figure 8-48 Importance of open communication
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Figure 8-49 Importance of effective coordination



199

- Effective coordination. Smilarly, no respondents regarded effective coordination as
not being important. While 27 respondents (40.9%) regarded the issue as very
important, 20 respondents (30.3%) regarded it as only dightly less important. Only 4
respondents (6.1%) were undecided about the importance of effective coordination for
the implementation of new approaches. The histogram of the response frequency
digribution is shown in Figure 8-49.
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Figure 8-50 Importance of joint labor/management problem solving

- Joint labor/management problem solving. Severd respondents (23.1%) were
undecided about the importance of joint labor/management problem solving to the
implementation of new approaches within ther firms. While only 1 respondent (1.5%)
regarded this issue as not important at al, 19 respondents (29.2%) regarded it as very
important. Further, 18 respondents (27.7%) regarded joint problem solving as only
dightly less important. The hisogram of the response frequency distribution is shown
in Figure 8-50.
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- Adequate resources. While 8 respondents (12.1%) were undecided about the
importance of adequate resources for the implementation of new approaches, 25
respondents (37.9%) regarded it as being very important. Further, 19 respondents
(28.8%) regarded the provison of adequate resources as being only dightly less
important. The hisogram of the response frequency didtribution is shown in Figure 8-
51.

- Creativity. Smilaly, while 11 respondents (16.7%) were undecided about the
importance of credtivity for the implementation of new approaches, 19 respondents
(28.8%) regarded it as being very important. Further, 16 respondents (24.2%) regarded
cretivity as being only dightly less important. The higogram of the response
frequency distribution is shown in Figure 8-52.

- Workshops and training. The sample mode (7.00) was positioned & the extremity of
the frequency didribution. This observation indicated that these 22 respondents
(33.3%) regarded workshops and training as being very important for the
implementation of new gpproaches within their organizations. The hisogram of the
response frequency digtribution is shown in Figure 8-53.
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Figure 8-51 Importance of adequate resources
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Figure 8-52 Importance of credtivity

30

FREQUENCY

Std. Dev = 1.38
Mean =5.7
N = 66.00

SCALE OF IMPORTANCE

Figure 8-53 Importance of workshops and training



202

Ranking M eans of Responses

By comparing the means of the various frequency didtributions, it was possble to
rank the 10 issues regarding how important they were regarded by the respondents for the
implementation of new approaches within ther organizetions This ranking in order of
importance is shown in Table 8-11. The support of top management within the firm
ranked the highest, open communication ranked 2" and mutud trust between

management and workers ranked 3'¢.

Table 8-11 Importance of issues for the implementation of new approaches

Rank Issue N | Mean SFd .

Deviation
1 [Top management support 63 6.5397 .8196
2 Open communication 65 6.4615 8116
3 Mutua trust between workers and management 65 6.1231] 1.125]
4  |Effective coordination of congtruction activities 69 6.0615 .9499
5 Continuous improvement of safety performance 65 5.8923 1.1473
6  |Adequate resources 65 5.8462 1.1488
7 \Workshops and training 65 5.6462 1.3855
8  |Joint labor/management problem solving 65 5.4615 1.415]
9  |Crestivity 65 5.3692 1.4850
10  |Incentives and rewards for supporting the change 65 4.3077 1.6576

Incentives and rewards for supporting the change ranked the lowest in importance

for the implementation of new approaches within ther organizations, namely, 10th. Joint
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labor/management  problem solving ranked 8" and crestivity ranked 9, respectively.

Continuous improvement of safety performance ranked 5.

Means of Group Preference of Approach

To deemine whether

the preference for

dther the prescriptive or the

performance approach would have any effect on the ranking, the means were compared.

The results of this comparison yielded only dightly different rankingsin Table 8-12.

These results suggest that preference for ether the performance or the prescriptive

goproach did not severdy effect the importance with which the issues were regarded

regarding the implementation of a new approach within construction firms.

Table 8-12 Importance of issues for new approaches by approach preference

Sample Issue Perform|{Mean| Std. || Prescript |Mean| Std.
Rank Rank>! Dev. | Rank>? Dev.
1  [Top management support 1 6.57 .90 1 6.52 .70
2 |Open communication 2 6.53 .69 2 6.39 .96
3 |Mutud trust between workers and 3 6.18 .98 4 6.04 1.29
management
4  |Effective coordination of 4 6.08 .91 3 6.04 1.00
condruction activities
6 |Adeguate resources 5 5.97 1.08 6 5.71 1.24
5 |Continuous improvement of safety] 6 5.87 1.19 5 5.9 1.10
performance
7  |Workshopsand training 7 5.68 1.3G 7 5.64 1.52
8 [Crediivity 8 547 141 9 5.25 1.58
9 |(Joint labor/management problem 9 542 1.24 8 5.50 1.62
0lving
10 (Incentives and rewads foj 10 413 1.53 10 4.61 1.81
supporting the change
1 N=38

52 N=28
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Top Management Position

To determine whether the podtion of the respondents within the management
gructure of ther firms would have any effect on the ranking, the means were compared.
The results of this comparison yidded different rankings for each mgor category of
management position as evidenced in Table 8-13.

While the CEO group ranked the importance of the 10 issues in the same order as
the sample, the other groups ranked the issues in different orders. As an important issue
with regard to implementing new gpproaches, incentives and rewards for supporting
change ranked lowest (10™) consistently across dl groups. Of particular interest was the
mid-table ranking (5" or 6™) of continuous improvement of safety performance as an
important issue

While the other groups ranked top management support as being most important
to implement new approaches, project and contracts managers regarded open
communication as the most important issue. They ranked adequate resources and joint
labor/management problem solving as being the next most important issues, namely, 2"
and 3" respectively. They ranked top management support as being 5" important while
ranking mutua trust between workers and management only 7". This suggests that issues
involving management did not rank as highly as others.

Safety directors and managers ranked effective coordination of congtruction
activities and workshops and training as being 3 and 4" important respectively. The
ranking of top management support and open communication as being the most and next
important was predictable since these are generdly regarded as being essentid for the

success of any safety initiative,
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Respondents Preferring the Performance Approach

To determine whether the management pogtions of respondents preferring the
performance approach had any effect on the ranking of the importance of issues, the
means were compared. The results of this comparison yielded dightly different rankings
for eech mgor category of management postion as evidenced in Table 8-14. The
rankings from Table 8-13 are shown in parentheses.

While the whole CEO group previoudy ranked the importance of the 10 issues in
the same order as the sample, those preferring the performance approach ranked them
differently. For example, open communication was regarded as the most important issue.
Workshops and training were regarded as much more important moving from 8" to 4™

rank.

Table 8-13 Importance of new approaches based on top management position

Sample| CEO/President/ | Project/ | Sdafety
Vice-president/ |Contracts| Director/
MD/ Manager | Manager
General Manager
Issue Rank Rank Rank Rank
Top management support 1 1 5 1
Open communication 2 2 1 2
Mutual trust between workers and 3 3 7 5
management
Effective coordination of condruction 4 4 4 3
activities
Continuous  improvement  of safety] 5 5 6 6
performance
Adequate resources 6 6 2 7
\Workshops and training 7 8 9 4
Joi nt |abor/management problem solving 8 7 3 9
Crestivity 9 9 8 8
Incentives and rewards for supporting the| 10 10 10 10
change
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Project and contracts managers favoring the performance approach regarded open

communication as the most important issue. They ranked adequate resources and

effective coordination of congdruction activities as being the next most important issues,

namdy, 2% and 3" respectively. They ranked top management support as being 4%

important while ranking mutua trust between workers and management only 6. This

uggests that issues involving management did not rank as highly as others.

Table 8-14 Importance of new approaches to management preferring the performance

approach
Sample | CEO/President/ | Project/ | Sefety
Vice-presdent/ | Contracts | Director/
MD/ Manager™*|Manager™
Generd
Manager>®
Issue Rank Rank Rank Rank
Top management support 1 2() 4(5) 2(1)
Open communication 2 1(2) 1(0) 1(2)
Mutual trust between workers and 3 33 6 (7) 3(5
management
Effective coordination of condruction 4 5(4) 3(4) 5(@3)
activities
Continuous  improvement  of safety] 5 7(5) 8 (6) 7 (6)
performance
Adequate resources 6 6 (6) 2(2) 6 (7)
\Workshops and training 7 4(8) 9(9) 4(4)
Joint |abor/management problem solving 8 9(7) 5(3) 9(9)
Crestivity 9 8(9) 7(8) 8 (8)
Incentives and rewards for supporting the| 10 10 (10) 10(10) | 10(10)

change

53 N=14
> N=6

> N=14
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Safety directors and managers that favored the performance approach ranked open
communication as mog important. They ranked top management support, mutud trust
between workers and management, and workshops and training as being 29, 3¢ and 4"
important respectively. All groupings regarded the continuous improvement of safety

performance as less important than before.

Respondents Preferring the Prescriptive Approach

To determine whether the management pogtions of respondents preferring the
precriptive gpproach had any effect on the ranking of the importance of issues, the
means were compared. The results of this comparison yielded dightly different rankings
for each mgor category of management postion as evidenced in Table 815. The ranking
of the group preferring the performance approach are shown in parentheses.

The CEOs group that preferred the prescriptive approach reported that continuous
improvement of safety peformance, joint labor/management problem solving, and
workshops and training as being the 5", 6" and 8" most important issues legarding the
implementation of new gpproaches within ther firms. Ther counterpats who preferred
the performance approach regarded these issues as 7", 4" and 9" most important.
Gengdly there were no mgor differences in the level of importance with which dther
group regarded other issues.

Project and contracts managers favoring the prescriptive approach regarded the
continuous improvement of safety peformance, workshops and training, effective
coordination of construction activities, top managemert support, and creativity as 29, 5",
6", 8" and 9" respectivdly most important issues afecting the implementation of new

gpproaches. Their counterparts who favored the performance approach regarded the
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importance of these issues differently, namey, 8", 9" 39 4" and 7" respectively.
Interestingly, the prescriptive group regarded the continuous improvement of safety
peformance highly. Further, they regarded workshops and training as more important

than top management support.

Table 8-15 Importance of new approaches to management preferring the prescriptive
approach

Sample| CEO/President/ | Project/ | Sefety
Vice-presdent/ | Contracts | Director/
MD/ Manager®’ |Manager®
Generd
Manager>®

Issue Rank Rank Rank Rank
Top management support 1 12 8(4) 12
Open communication 2 2(1) 1(2) 2(1)
Mutual trust between workers and 3 33 7 (6) 6 (3)
management
Effective coordination of condruction 4 4(5) 6 (3) 3(5)
activities
Continuous  improvement of safety] 5 5(7) 2(8) 4(7)
performance
/Adeguate resources 6 7 (6) 3(2 7 (6)
\Workshops and training 7 8 (4) 5(9) 5(4)
Joi nt |abor/management problem solving 8 6 (9) 4 (5) 8 (9)
Crestivity 9 9(8) 9(7) 9(8)
Incentives and rewards for supporting the| 10 10 (10) 10(10) | 10(10)
change

Safety directors and managers that favored the prescriptive approach regarded
effective coordination of condruction activities, continuous improvement of safety

performance, and mutua trust between workers and management, as being the 3¢, 4",

%6 N=10
57 N=4

8 N=14
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and 6" respectivdy most important issues affecting the implementation of new
approaches. On the other hand, their counterparts who favored the performance approach
regarded these same issues as 5, 7', and 3¢ most important.

All groupings preferring the prescriptive gpproach regarded the  continuous
improvement of safety performance as a more important issue than their counterparts
preferring the performance approach.

22.How important do you regard the following actions for the successful
implementation of a new approach to consgtruction worker safety and health?
The respondents were asked to rate on a 7-point Likert scae of importance™ how
important they regarded 11 specific actions that could be taken for the successful
implementation of a new gpproach to condruction worker safety and hedth. The
frequency distributions of the responses to these issues are discussed in the following
sections.

- Demonstration of consistent and decisive personal leadership. The sample mean
(6.42), median (7.00) and mode (7.00) indicated that the responses of most of the
respondents were positioned toward the upper end of the scale. While 40 respondents
(60.6%) regarded the demonstration of condstent and decisve persona leadership as
veay important for the successful implementation of a new approach to congtruction
worker safety and hedth, 18 respondents (27.3%) regarded it as being only dightly
less important. The hisogram of the response frequency didribution is shown in
Figure 8-54.

- Allocation of adequate financial, equipment and staff resources. No respondents
regarded as unimportant the dlocation of adequate financid, equipment and daff
resources for the successful implementation of a new gpproach to worker safety. While
26 respondents (39.4%) regarded this action as very important, 24 respondents
(36.4%) regaded it as being only dightly less important. The histogram of the
response frequency digtribution is shown in Figure 8-55.

- Amending the corporate vison and misson. The sample mean (4.97), the median
(5.00) and the mode (5.00) were dl concentrated to the right (upper end) of the central
vaue of the scae. While only 3 respondents (4.5%) regarded amending the corporate
vison and misson for the successful implementation of a new goproach to
congtruction worker safety as not important a al, 13 respondents (19.7%) regarded
this action as very important. There were 12 respondents (18.2%) who were undecided
about the importance of the action. The hisgogram of the response frequency
digribution is shown in Figure 8-56.

9 The scde used to indicate the level of importance is a 7-point Likert scae with 1
representing not important a al, 4 representing a neutral attitude, and 7 representing very
or extremely important. Thisform of scae of measurement isused in dl hisograms
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Figure 8-54 Importance of demonstration of consistent and decisive persond leadership
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Figure 8-55 Importance of dlocation of adequate financial, equipment and staff resources
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Figure 8-56 Importance of amending the corporate vison and mission

- Motivation of workers to implement changes for continuous improvement. The
digribution of most of the responses of respondents was concentrated around the
upper end of the 7-point scale. The sample mean was 5.83. Some 21 respondents
(31.8%) regarded the motivation of workers to implement changes for continuous
improvement as very important for the successful implementation of a new gpproach
for worker safety. Another 21 respondents (31.8%) regarded this action as being only
dightly less important. The higogram of the response frequency didribution is shown
in Fgure 8-57.

- Encouragement of worker participation at all levels. Smilaly, the didribution of
mogt of the responses of respondents was concentrated around the upper end of the 7
point scae, with a sample mean of 5.97. Some 29 respondents (43.9%) regarded the
encouragement  of worker paticipation a dl leveds as vey important for the
successful  implementation of a new approach for worker safety. Another 18
respondents (27.3%) regarded this action as beng only dightly less important. The
histogram of the response frequency distribution is shown in Figure 8-58.
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Figure 8-57 Importance of motivation of workers to implement changes
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Figure 8-58 Importance of encouragement of worker participation & dl levels
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Figure 8-59 Importance of changing the organization’s systems, policies and procedures

- Changing the organization’s systems, policies and procedures to augment the
changes. The didribution of most of the responses of respondents was concentrated
around the upper end of the 7-point scde. The sample mean was 5.44. Some 18
respondents (27.3%) regarded changing the firm's systems, policies and procedures as
very important for the successful implementation of a new approach for worker safety.
This change had to augment the changes that will be necessary for a new agpproach to
work wdl. A further 17 respondents (25.8%) regarded this action as being only
dightly less important. Only 1 respondent (1.5%) regarded the action as not important
at dl. The histogram of the response frequency digtribution is shown in Figure 8-59.

- Introduction and support of appropriate training programs. The digtribution of
most of the responses of respondents was concentrated around the upper end of the 7
point scae, with a sample mean of 6.12. Some 32 respondents (48.5%) regarded the
introduction and support of gppropriate training programs as very important for the
successful  implementation of a new gpproach for worker safety, and another 19
respondents (28.8%) regarded this action as being only dightly less important. There
were no respondents who regarded the action as not important at al. The hisogram of
the response frequency distribution is shown in Figure 8-60.
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SCALE OF IMPORTANCE
Figure 8-60 Importance of the introduction and support of gppropriate training programs
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Figure 8-61 Importance of regularly measuring and evauating progress of changes
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- Measuring and evaluating progress of the changes regularly introducing new
plans of action if necessary. The digtribution d most of the responses of respondents
was concentrated around the upper end of the 7-point scae with the sample mean
being 5.81. Some 21 respondents (31.3%) regarded as very important measuring and
evauating progress regularly of changes for the successful implementation of a new
gpproach for worker safety. Further, new plans of action had to be introduced if
necessary if progress was unsatisfactory. Another 26 respondents (38.8%) regarded
this action as being only dightly less important. There was 1 respondent (1.5%) who
regarded the action as not important a al. The hisogram of the response frequency
digribution is shown in Fgure 8-61. While the scades seem different due to the way
SPSS sdlected to graphicaly represent the data, they represent 1 to 7 as before.

- Comparing the performance of the company with competitors.  Severd
respondents (27.3%) were undecided about the importance of comparing the
peformance of the company with competitors for the successful implementation of a
new approach to congruction worker safety and hedth. While only 3 respondents
(4.5%) regarded this action as not important at al, 11 respondents (16.7%) regarded it
as very important. Further, 10 respondents (15.2%) regarded comparing company
performance with competitors as only dightly less important. The higogram of the
response frequency didtribution is shown in Figure 8-62.
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Figure 8-62 Importance of comparing the performance of the company with competitor
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- Rewarding workers for being innovative, and looking for new solutions. The
digribution of most of the responses of respondents was concentrated around the
upper end of the Zpoint scde, with a sample mean of 5.16. These measures indicated
that 76.1% of respondents regarded rewarding workers for being innovative and
looking for new solutions as being of some importance (5.0 to 7.0 on the scade). In
fact, most of the respondents, namely, 31.3%, regarded it as important (5.0 on the
scae). Some 14 respondents (20.9%%) regarded the action as very important and. 16
respondents (23.9%) regarded this action as being only dightly less important (6.0 on
the scale). There was 1 respondent (1.5%) who regarded the action as not important at
al. The higogram of the response frequency digtribution is shown in Figure 8-63.

- Changing the organizational structure and hierarchy to make it more flexible and
responsive to change. Severa respondents (25.4%) were undecided about the
importance of changing the organizationad dructure and hierarchy for the successful
implementation of a new gpproach to congtruction worker safety and hedth. The intent
of this change would be to make the firm more flexible and responsve to change
Some 8 respondents (11.9%) regarded this action as very important. A further 18
respondents (26.9%) regarded this action as being only dightly less important. There
were 2 respondents (3.0%) who regarded the action as not important at al. The
histogram of the response frequency distribution is shown in Figure 8-64.
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Figure 8-63 Importance of rewards for being innovative and looking for new solutions
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SCALE OF IMPORTANCE
Figure 8-64 Importance of changing the organizationa structure and hierarchy

Ranking Responses by M eans

The result of compaing the means is reflected in Table 8-16. From the
comparison of the sample means of the various frequency digtributions, it was possble to
rank the 11 actions regarding how important they were regarded by the respondents for
the successful implementation of a new gpproach to condruction safety and hedth within
their organizations.

The demondration of condstent and decisve persond leadership ranked the
highest; the introduction and support of appropriate training programs ranked 2% and the
dlocation of adequate financial, equipment and staff resources ranked 3% Comparing the
performance of the company with competitors ranked the lowest in importance, namely,

11", Amending the corporate vison and misson ranked 9™ and changing the



218

organizational ructure and hierarchy to make it more flexible and responsive to change

ranked 10™".

Table 8-16 Importance of actions for the successful implementation of a new approach

Rank Action N Mean Std.
Deviation
1 [The demondratiion of consgent and decisive 65 6.4154 9167
persond leadership
2 The introduction and support of appropriatg 65 6.1077 1.0915
training programs
3 [The dlocation of adequate financid, equipment 65 6.0769 .9405
and staff resources
4  [The encouragement of worker participation at dl 65 5.9538 1.1915
levels
5 [The mativation of workers to implement changes 65 5.8154 1.0291
for continuous improvement
6 Measuring and evduating progress of the changes 66 5.7879 1.2091]
regulaly introducing new plans of action f
necessary
7 Changing the organization's systems, policies and 65 5.4308 1.4028
procedures to augment the changes
8 Rewarding workers for being innovative, and 66 5.1515 1.5316
looking for new solutions
9  JAmending the corporate vison and misson 65 4.9538 1.6147,
10 [Changing the organizationd  dructure  and 66 4.8485 1.4491;
hierarchy to make it more flexible and responsive
to change
11  |Comparing the performance of the company with 65 4.5692 1.6768
competitors

Approach Preference

To determine whether the preference for ether the prescriptive approach or the

performance approach would have any effect on the ranking, the means were compared.

The results of this comparison yielded only dightly different rankingsin Table 8-17.
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Table 8-17 Importance of actions for implementation of a new approach by approach
Sample Issue Perform [Mean| Std. || Prescript| Mean| Std.
Rark Rark® Dev.| Rank® Dev.
1 [Demondratiion of condsgent and 1 639 1.03 1 6.4 .74
decisve persona |leadership
2 [Introduction and  support  of 2 6.13 1.120 4 6.11 1.07
gppropriate training programs
3 |Allocation of adequate financid 3 6.05 .9 3 6.11 .92
equipment and staff resources
6 |Measuring and evaduating progresy 4 582109 6 5.79 1.40
of the changes regularly introducing
new plans of action if necessary
4  |Encouragement of worke 5 579128 2 6.21 1.03
participation & dl levels
5 [Mativaion of workers to implement 6 576 1.05 5 5.93 1.02
changes for continuous improvement
7  |Changing the organizationsy 7 534 134 7 557 1.48
systems, policies and procedures tg
augment the changes
8 |Rewarding workers for being 8 532 149 10 4.93 1.59
innovative, and looking for new
solutions
10 |Changing the organizationa 9 4.7 1.300 9 5.04 1.69
dructure and hierarchy to make it
more flexible and responsve tg

change

9 |Amending the corporate vison and 10 474 1.6 8 5.29 151
misson

11 (Comparing the performance of thg 11 463 1.67] 11 4.56 1.69
company with competitors

Respondents who favored the prescriptive gpproach regarded the encouragement
of worker paticipation a dl levels, introduction and support of appropriage traning
programs, and measuring and evauating progress regulaly as being 2", 4™ and 6"
repectively in importance for the successful. Those who preferred the performance

approach regarded these same issues as 5, 4", and 2" respectivdy in importance. All

60 N=38

61 N=28



220

respondents regardless of approach preference regarded comparing the performance of
their firms with competitors as being the least important issue. Further, they dso regarded
the demondration of condgtent and decisve persond leadership as being the most

important issue.

Management Position

To determine whether the postion of respondents within the top management
dructure of their firms would have any effect on the ranking, the means were compared.
The reaults of this comparison yidded different results for each mgor postion category
asevidenced in Table 8-18.

While the CEOs group generdly ranked the actions for the successful
implementation of a new gpproach to condruction safety and hedth smilaly to the
sample, the other groups ranked them differently. The CEO group regarded the alocation
of adequate financia, equipment and staff resources as being more important (2% than
the sample (3'9).

All the groups regarded as most important the demondration of consstent and
decisive persond leadership. This ranking is condgtent with the findings of research
about the importance of management support and commitment to programs for its
eventual success.

Project and contracts managers regarded the dlocation of adequate financid,
equipment and daff resources, motivation of workers to implement changes for
continuous improvement, and regularly measuring and evauating progress of the changes
while introducing new plans of action if necessary, as being 29 39 and 4", respectively.

Surprisingly, they ranked lower the encouragement of worker participaion a dl levels as
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being 7" important. The other groups ranked this action as high as 39 or 4™ in
importance. Also surprising was the high ranking (6™) given to compaing the

performance of the company with competitors. The other groups ranked this action as

being the least important, namely, 11"

Table 8-18 Importance of actions for implementation by management position

Sample |CEO/President/| Project/ | Sdafety
Vice Contracts | Director/
presdent/MD/ | Manager | Manager
Generd
Manager
Issue Rank Rank Rank Rank
Demongration of conssent and decisvg 1 1 1 1
persond leadership
Introduction and support of appropriatg 2 3 5 2
training programs
Allocation of adequate financid) 3 2 2 4
equipment and staff resources
Encouragement of worker participation a 4 4 7 3
dl levels
Motivetion of workers to implement 5 5 3 6
changes for continuous improvement
Measuring and evduding progress of thg 6 6 4 5
changes regularly introducing new plans off
action if necessary
Changing the organizaions sysems| 7 7 9 7
policies and procedures to augment the
changes
Rewarding workers for being innovetive] 8 8 8 9
and looking for new solutions
IAmending the corporate vison and mission 9 10 11 8
Changing the organizationa dructure and 10 9 10 10
hierarchy to make it more flexible and
respongive to change
Comparing the peformance of thg 11 11 6 11
company with competitors

Safety directors and managers ranked the introduction and support of appropriate

training programs and encouragement of worker participation a al levels as being 2™
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and 3", This appears to be consistent with the traditional concerns of this group, namely,

having workers properly trained in congtruction safety and hedlth.

Management Favoring the Performance Approach

To determine whether the top management podtion of respondents favoring the
performance approach would have any effect on the ranking, the means were compared.
The results of this comparison yielded different results for each maor postion category
as evidenced in Table 8-19. The ranking of the entire sample of these management
position categoriesis shown in parentheses.

The CEO group favoring the performance approach regarded the introduction and
support of gppropriate training programs as the mogt important action for the successful
introduction of a new approach to condruction safety. They regarded the demonsration
of condgent and decisve persond leadership as next important. Measuring and
evauating progress of the changes regularly introducing new plans of action if necessary
ranked 39 up from 6. The dlocation of adequate financia, equipment and staff
resources was regarded as a less important action, dropping to 6 from 2™ rank.

The ranking of importance for project and contracts managers that favored the
performance approach was only marginaly different from before.

Safety directors and managers regarded the introduction and support of
aopropriate training programs as the most important action for the successful introduction
of a new approach to congruction safety. They regarded the demondration of consstent
and decisve persond leadership as next important. Measuring and evauating progress of

the changes regularly introducing new plans of action if necessary ranked 3% up from 5"
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The dlocation of adequate financid, equipment and staff resources was regarded as a less

important action, dropping to 6™ from 4™ rank.

Management Favoring the Prescriptive Approach

To determine whether the top management postion of respondents favoring the
prescriptive gpproach would have any effect on the ranking, the means were compared.
The reaults of this comparison yielded different results for each maor postion category
as evidenced in Table 8-20. The ranking of the management postion categories that
favored the performance gpproach is shown in parentheses.

The CEOs group favoring the prescriptive gpproach regarded measuring and
evduding progress of the changes regulaly, and rewarding workers for being
innovative, and looking for new solutions as being the 7" and 10" most important actions
to be taken.

Their counterparts who favored the performance approach regarded these issues
as being 3% and 8" most important. There were no najor differences between the groups
based on gpproach preference regarding the importance of the other actionsto be taken.

Project and contracts managers that favored the prescriptive approach regarded
the importance of the actions to be taken for the successful implementation of a new
gpproach differently from their counterparts who favored the performance approach. For
example, they regarded the introduction and support of agppropriate training programs as
being the most important action to be taken. Therr counterparts regarded this action as
being 6" most important. Further, they regarded the demonstration of consistent and
decisve persond leadership, motivation of workers to implement changes for continuous

improvement, rewarding workers for being innovative and looking for new solutions,
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comparing the performance of their companies with competitors, amending the corporate

vison and misson, and changing their organizations systems, policies and procedures as

being 39 5", 6™, 7', 9" and 10" most important actions respectively.

Table 8-19 Importance of implementation to management favoring the performance

approach
Sample |CEO/President/| Project/ | Sefety
Vice- Contracts | Director/
president/MD/ |Manager®® |Manager®
Generd
Manager®?
Issue Rank Rank Rank Rank
Demongration of conssent and decisvg 1 2(1) 1(1) 2(2)
personal leadership
Introduction and support of appropriatd 2 13 6 (5 12
training programs
Allocation of adequate financid) 3 6 (2) 2(2 6 (4)
equipment and staff resources
Encouragement of worker participation a) 4 4(4) 8(7) 4(3)
dl leves
Motivetion of workers to implement 5 5(5) 313 5(6)
changes for continuous improvement
Measuring and evduating progress of thg 6 3(6) 4 (4) 3(5)
changes regularly introducing new plans of
actionif necessary
Changing the organizations sysems| 7 7(7) 7(9) 7(7)
policies and procedures to augment the
changes
Rewarding workers for being innovaive| 8 8(8) 9(8) 8(9)
and looking for new solutions
IAmending the corporate vison and misson 9 10 (10) 11 (11) 10 (8)
Changing the organizetiond dructure and 10 9(9) 10 (20) 9 (10)
hierarchy to make it more flexible and
responsive to change
Comparing the peformance of thg 11 11 (11) 5(6) 11 (11)
company with competitors
%2 N=14
%3 N=6

% N=14
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Their counterparts regarded the same actions as being the most important, 39, 9",

51 11", and 7" most important respectively.

Table 8-20 Importance of implementation to management favoring the prescriptive

approach
Sample |CEO/President/| Project/ | Sefety
Vice Contracts | Director/
presidentyMD/ |Manager®®|Manager®’
Generd
Manager®®
Issue Rank Rank Rank Rank
Demondration of condgent and decisvg 1 2(2) 3D 1(2
persona leadership
Introduction and support of appropriatg 2 1(2) 1(6) 4(1)
training programs
Allocation of adequate finencid| 3 5(6) 2(2 3(6)
equipment and staff resources
Encouragement of worker paticipation & 4 4(4) 8(8) 2(4)
dl levels
Moativetion of workers to implement 5 6 (5) 513 6 (5)
changes for continuous improvement
Measuring and evauating progress of thg 6 73 4(4) 513
changes regularly introducing new plans of
action if necessary
Changing the organizaions sysems| 7 8 (7) 10 (7) 7(7)
policies and procedures to augment the
changes
Rewarding workers for being innovaive] 8 10 (8) 6 (9) 10 (8)
and looking for new solutions
IAmending the corporate vison and misson 9 9 (10) 9(11) 8 (10)
Changing the organizationa dructure and 10 8(9) 11 (10) 9(9
hierarchy to make it more flexible and
responsive to change
Comparing the peformance of thg 11 11 (11) 7(5) 11 (112)
company with competitors
%> N=10
% N=4

57 N=14
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SAfety directors and managers preferring the prescriptive approach regarded the
encouragement of worker paticipation a al levels dlocation of adequate financid,
equipment and staff resources, introduction and support of gppropriate training programs,
and measuring and evauating progress of the changes regularly as being the 29, 39 4"
and 5" most important actions respectively to be taken.

On the other hand, safety directors and managers who favored the performance
approach regarded these same actions as being 4", 6™, 1%, and 3 in importance
respectively.

23. How many recordable injuries did the company have last year? The range of
response vaues was 0 to 330 with a sample mean of 19.00. The median was 7.00.
The most commonly reported response (mode) was 1.00. The hisogram of the
response frequency digtribution is shown in Figure 865. Because of the wide range of
responses the data were recoded to facilitate better andysis. From the responses, there
were 8 firms with no recordable injuries; 9 firms with 1 recordable injury; 11 firms

with between 2 and 5 recordable injuries; 10 firms with between 6 and 10 recordable
injuries, and 10 firms with more than 50 recordable injuries.
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Figure 8-65 Didribution of the number of recordable injuries
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Injury Rate (IR)

Injury data can be used for comparison very readily when the measure of safety
performance is normaized for companies of different sizes. The injury rae is such a
measure. Theinjury rate for the firm of each respondent was calculated as follows:

IR = (No. of injuries* 100)/no. of employees

The mean injury rate of the sample is 6.42 and the median injury rate is 3.70. By
normd industry standards, injury rates < 2.0 are exceptiona while injury rates >2 and <8
ae gill bdow the nationa average. The measures of centrd tendency of the sample
appear to be representative of the industry norms. Of the sample of 58 firms,

- 17(29.3%) had IR'sb 2.0,

- 15(25.9%) had IR's>2.0and b 4.0;

- 14 (24.1%) had IR's>4.0and b 8.0; and
- 12(20.7%) had IR's> 8.0.

Cross tabulation and M easur es of Association

Preferencefor the Performance Approach by Top Management Position

To determine the varigbility in the preference for the performance approach the
responses of the participants to Questions 1(@) and Q3 were cross tabulated. The null
hypothesis to be tested is that preference and management postions are independent of
each other. The Pearson chi-square dtatistic was used to test the independence of the
preference (PREFER) for either the performance or prescriptive approaches and the
management position. The guideine was adhered to recommended by many researchers
when deding with cross tabulations that no cdl had to have an expected vaue less than
1.0 and not more than 20% of the cells could have expected values less than 5 (SPSS,

1999). Accordingly, only the 3 mgor groupings were sdected for examination, namely,
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CEOs (JOBTITLE=1), Project Managers (JOBTITLE=2) and Sdafety Directors
(JOBTITLE=3). The other groupings did not satisfy the guidelines.

The tota number of cases for each of PREFER, JOBTITLE=1, JOBTITLE=2 and
JOBTITLE=3 was 67. However, the valid number of cases for each was 66 (98.5%) due
to 1 missng vaue (15%). The cross tabulations and chi-square tests for each
management grouping are shown in separate tables.

JOBTITLE=1

In this sample of 66 respondents, 25 were CEOs, Presidents, Vice-presidents,
Managing Directors, or General Managers of their respective firms. Of these 10 (40%)
were observed to prefer the prescriptive approach, while 15 (60%) preferred the
performance gpproach. The expected counts shown in parentheses were only margindly
different, namely, 10.6 preferring the prescriptive approach and 14.4 the performance

approach. These results are shown in Table 8-21.

Table 8-21 Cross tabulation of JOBTITLE=1 with PREFER

(PREFER)
Prescriptive gpproach | Performance approach
Jobtitle=1 10 15
(FILTER) (10.6) (14.4)

The computed chi-square datistic for this table is 0.097 and has an associated
probability (p vaue) or dgnificance levd of 0.756. The very smdl Sze of the ddidic
suggests that there is some association but it is not significant between JOBTITLE=1 and
the preference for the performance gpproach. The null hypothess as it reates to

JOBTITLE=1 cannot be rgjected. The result of the chi-square test is shown in Table 8-22.



229

Table 8-22 Chi-Square Tests of JOBTITLE=1 and PREFER

Vdue | df | Asymp. Sig. (2-9ded)
Pearson Chi-Square 097 | 1 .756

N of Valid Cases 66
a Computed only for a2x2 table

b 0 cdls(.0%) have expected count less than 5. The minimum expected count is 10.61.

JOBTITLE=2

In this sample of 66 respondents, 10 were Project or Contracts Managers of their
respective firms. Of these 4 (40%) were observed to prefer the prescriptive approach,
while 6 (60%) preferred the performance approach. The expected counts were only
margindly different, namdy, 4.2 prefaring the prescriptive approach and 5.8 the

performance approach. These results are shown in Table 8-23

Table 8-23 Cross tabulation of JOBTITLE=2 with PREFER

(PREFER)
Prescriptive approach Performance approach
Jobtitle=2 4 6
(FILTER) 4.2 (5.8)

Table 8-24 Chi-Square Tests of JOBTITLE=2 and PREFER

Vdue | df | Asymp. Sig. (2-sided)
Pearson Chi-Square 028 |1 .866

N of Vdid Cases 66
a Computed only for a2x2 table

b 1 cdls (25.0%) have expected count less than 5. The minimum expected count is 4.24.

The computed chi-square datistic for this table is 0.028 and has an associated
probability (p vaue) or dgnificance level of 0.866. The amdl Sze of the datidic suggests
that there is some association but it is not sgnificant between JOBTITLE=2 and the
preference for the performance approach. The null hypothess as it reaes to

JOBTITLE=2 cannot be rgjected. The result of the chi-square test is shown in Table 8-24.
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JOBTITLE=3

In this sample of 66 respondents, 28 were Safety Directors or Managers of their
repective firms. Of these 14 (50%) reported that they preferred the prescriptive
approach, while 14 (50%) preferred the performance approach. The expected counts were
different, namedy, 11.9 preferring the prescriptive approach and 16.1 the performance

approach. These results are shown in Table 8-25

Table 8-25 Cross tabulation of JOBTITLE=3 with PREFER

(PREFER)
Prescriptive gpproach |  Performance approach
Jobtitle=3 14 14
(FILTER) (11.9) (16.1)

The computed chi-square datigtic for this table is 1.143 and has an associated
probability (p value) or dgnificance levd of 0.285 suggeding that there is some
asociation but it is not dgnificant between JOBTITLE=3 and the preference for the
performance approach. The null hypothesis as it reates to JOBTITLE=3 cannot be

rejected. The result of the chi-square test is shown in Table 8-26.

Table 8-26 Chi-Square Tests of JOBTITLE=3 and PREFER

Vdue | df | Asymp. Sig. (2-Sided)
Pearson Chi-Square 1143 | 1 .285

N of Valid Cases 66
a Computed only for a2x2 table

b 0 cels (.0%) have expected count less than 5. The minimum expected count is 11.88.

Preference for the Performance Approach Based on Number of Employees

To determine the variability based on the sze of firms according to number of

employees the responses of the paticipants to Questions 2(@) and Q3 were
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crosstabulated. The null hypothesis to be tested is that preference and sSize of congtruction
firm are independent of each other. The Pearson chi-square datistic was used to test the
independence of the preference (PREFER) for ether the performance or prescriptive
gpproaches and the size of firm (EMPLOYNO). As before, the guiddine was adhered to
that no cell could have an expected vaue less than 1.0 and not more than 20% of the cdlls
could have expected vaues less than 5 (SPSS, 1999). The 501-1000 and >1000 groupings
were diminated from the examination since they had expected vaues of less than 5 and
accordingly, falled to satisfy the guidelines.

In this sample of 40 respondents, within EMPLOYNO 11 (27.5%) of the firms
employed 0-25 employees, 16 (40%) employed 26-100 employees and 13 (32.5%)
employed 101-250 employees. Of the 0-25 group, 4 (36.6%) were observed to prefer the
prescriptive approach, while 7 (63.6%) preferred the performance approach. Of the 26-
100 group, 7 (43.8%) were observed to prefer the prescriptive approach, while 9 (56.3%)
preferred the performance approach. Of the 101-250 group, 7 (53.8%) were observed to
prefer the prescriptive approach, while 6 (46.2%) preferred the performance approach.

The expected counts were dightly different, namdly, 5.0, 7.2, and 5.9 preferring
the prescriptive approach and 6.1, 8.8, and 7.2 preferring the performance approach

respectively. These results are shown in Table 8-27.

Table 8-27 Cross tabulation of EMPLOY NO with PREFER

EMPLOYNO
PREFER 0-25 26-100 101-250
Prescriptive gpproach 4 7 7
(5.0) (7.2) (5.9)
Performance approach 7 9 6
(6.1) (8.8) (7.2)
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The computed chi-square datigtic for this table is 0.753 and has an associated
probability (p vaue) or dgnificance levd of 0.686, suggesting that there is some
asociation but it is not sgnificant between EMPLOYNO and the preference for the
performance gpproach. The null hypothess as it rdates to EMPLOYNO cannot be

rejected. The result of the chi-square test is shown in Table 8-28.

Table 8-28 Chi-Square Tests of EMPLOYNO and PREFER
Vdue df Asymp. Sig. (2-sided)
Pearson Chi-Squarg ~ .753 2 .686
N of Valid Caseg 40
a 1 cdls (16.7%) have expected count less than 5. The minimum expected count is 7.52.

Preference for the Performance Approach Based on Contracts Value

In order to determine the variability according to the vaue of congdruction
contracts the responses of the participants to Questions 2(b) and Q3 were cross tabulated.
The null hypothess to be tested is that preference and size of condruction firm are
independent of each other. The Pearson chi-square datistic was used to test the
independence of the preference (PREFER) for ether the performance or prescriptive
gpproaches and the sze of firm (CONTVALU). All categories within CONTVALU were
included despite 3 cdls (30%) having expected count of less than 5. The minimum
expected value was however greater than 1.0.

The total number of cases for each of PREFER and CONTVALU was 67.
However, the vaid number of cases for each was 63 (94.0%) due to 4 missng vaues
(6.0%).

In this sample of 63 respondents, within CONTVALU 12 (19.0%) of the firms

had gpproximate annua vaues of condruction contractsd $10m, 14 (22.2%) had
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contracts > $10m [0 $50m, 11 (17.5%) had contracts > $50m 0 $100m, 12 (19.0%) had
contracts > $100m [0 $250m, and 14 (22.2%) had contracts > $250m.

Of thed $10m group, 4 (33.3%) were observed to prefer the prescriptive
approach, while 8 (66.7%) preferred the performance approach. O the > $10m O $50m
group, 5 (35.7%) were observed to prefer the prescriptive approach, while 9 (64.3%)
preferred the performance approach. Of the > $50m 0 $100m group, 5 (45.5%) were
observed to prefer the prescriptive approach, while 6 (54.5%) preferred the performance
approach. Of the > $100m [ $250m group, 4 (33.3%) were observed to prefer the
prescriptive approach, while 8 (66.7%) preferred the performance approach. Of the >
$250m group, 7 (50.0%) were each observed to prefer the prescriptive gpproach and the
performance approach. The expected counts were dightly different. These results are

shown in Table 8-29.

Table 8-29 Cross tabulationof CONTVALU with PREFER

CONTVALU
PREFER O $10m >$10m [ > $50m [ >$100m O | > $250m
$50m $100m $250m
Prescriptive 4 5 5 4 7
approach (4.8) (5.6) (4.9 (4.8) (5.6)
Performance 8 9 6 8 7
approach (7.2 (8.4) (6.6) (7.2 (8.4)

The computed chi-square datigtic for this table is 1.272 and has an associated
probability (p value) or ggnificance levd of 0.866, suggesting that there is some
asociation but it is not sgnificant between CONTVALU and the preference for the
performance approach. The null hypothess as it relates to CONTVALU cannot be

rglected. The result of the chi-sguare test is shown in Table 8-30.
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Table 8-30 Chi-Square Tests of CONTVALU and PREFER

Vdue | Df | Asymp. Sg. (2-sded)
Pearson Chi-Square 1272 | 4 .866

N of Valid Cases 63
a 3 cdls (30.0%) have expected count less than 5. The minimum expected count is 4.37.

Preference for the Performance Approach Based on Leve of Under standing

To answer this question, the responses of the participants to Questions 5 and Q3
were cross tabulated. The null hypothess to be tested is tha understanding of the
concepts of the prescriptive and performance approaches and approach preference are
independent of each other. The Pearson chi-square datistic was used to test the
independence of the preference (PREFER) for either the performance or prescriptive
gpproaches and the level of understanding (UNDSTAND). Only those responses were
included in the examination within UNDSTAND where the levd of undersanding was
gregter than 4 on the 7-point Likert scde of undersanding. This step was taken to
comply with the guiddines dated earlier. The totd number of cases for each of PREFER
and UNDSTAND was 61 &fter filtering.

In this sample of 61 respondents, 9 (14.8%) measured 5 within UNDSTAND, 21
(34.4%) measured 6, and 31 (50.9%) measured. 7.

Of the 5 group, 4 (44.4%) were observed to prefer the prescriptive approach,
while 5 (55.6%) preferred the performance approach. Of the 6 group, 6 (28.6%) were
observed to prefer the prescriptive approach, while 15 (71.4%) preferred the performance
approach. Of the 7 group, 17 (54.8%) were observed to prefer the prescriptive gproach,

while 14 (45.2%) preferred the performance approach.
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The expected counts were dightly different, namely, 4.0, 9.3, and 13.7 preferred
the prescriptive gpproach and 5.0, 11.7, and 17.3 the performance approach within

UNDSTAND. These reaults are shown in Table 8-31.

Table 8-31 Cross tabulation of UNDSTAND with PREFER

UNDSTAND
PREFER 5.00 6.00 7.00
Prescriptive approach 4 6 17
(4.0) (9..3) (13.7)
Performance approach 5 15 14
(5.0) (11.4) (17.3)

The computed chi-square datistic for this table is 3.501 and has an associated
probability (p vaue) or sgnificance level of 0.174. The Sze of the datisic suggests that
there is some associaion but it is not dgnificant between UNDSTAND and the

preference for the peformance approach. The null hypothess as it relates to

UNDSTAND cannot be rglected. The result of the chi-square test is shown in Table 8-32.

Table 8-32 Chi-Square Tests of UNDSTAND and PREFER

Vdue | df | Asymp. Sig. (2-Sided)
Pearson Chi-Square 3501 | 2 174

N of Valid Cases 61
a 1 cels(16.7%) have expected count less than 5. The minimum expected count is 3.98.

Chapter Summary

The responses to the top management survey were andyzed. It was observed that
54.5% of the respondents held postions within their firms that are traditionaly regarded
as being upper or top management postions that were not directly related to safety and

hedth. The median length that these postions had been held was 5 years. The median
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number of employees employed by the firms was 175 employees. The median annud
value of congdruction contracts was $61 million. Mogt of the respondents (51.66%)
derived their revenue from generd contracting activities, 14.22% from subcontracting,
and 1147% from design-build contracting arangements. Close to hdf of the firms
(42.62%) derived their contractual revenue from loca operations, 37.62% from regiond
operations, and 21.92% from nationa operations. The median injury rate per firm was 3.7
during the past year.

Most of the respondents (57.6%) preferred the performance approach when faced
with the hypothetica podtion where they could sdect ether the prescriptive or
performance gpproach to satisfy compliance requirements. Common reasons given for
sdecting the peformance approach over the prescriptive approach induded ‘differing
conditions require different approaches’ ‘provides contrector with flexibility, and
‘ contractor takes responsbility for choice of solution’ to deal with hazards.

The mgority of respondents (78.5%) fet they understood very wdl both the
prescriptive  and  performance approaches. Respondents had no clear conceptual
preference for either approach with the median being 4.00 on the Zpoint Likert scae of
preference in terms of which 1.00 represented very strong preference for the performance
approach, and 7.00 represented very strong preference for the prescriptive approach.

By ranking of the means, it was possble to rank the responses to 11 definitive
issues regarding the level of influence that the performance approach would have on each
of them. The top 3 issues that would be most influenced by the performance approach
were flexibility, support for innovation, and esse of introduction of new materids. The

potential to improve safety performance only ranked 7.
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The means of responses to the importance of 5 issues regarding their importance
to an approach to congruction safety and health management were ranked. The 3 issues
that respondents regarded as being most important were potentid to improve safety
peformance on dtes, ease of understanding compliance requirements, and ease of
implementation of the approach.

Top management of 53.52% of the firms usudly sponsored mgor changes within
their organizations. The middle management and Site management sponsored 16.12% and
19.05%, respectively. Workers sponsored 6.00% of magor changes while supervisors
accounted by 5.03%.

By comparing the means of the various frequency didributions, it was possble to
rank 13 issues regarding how influentia they were regarded by the respondents in driving
change within their organizations. The improvement of financid peformance of the
organization was most influentid, followed by the improvement of the safety record of
the organization. The generating of quaity improvements ranked 3 Staff turnover
ranked the lowest in driving change in their organizations. However, when ranking the
influence of these issues in driving change according the top management postion of
respondents within the group preferring the performance gpproach, the rankings changed.

For example, CEOs and Safety Directors regarded improvement of their safety
record, improvement of financid peformance, and complying with owner/client
requirements as being £, 2" and 39 respectively. Project Managers seemed to be more
concerned about the competitive environment and regarded improvement of financid

performance, generating of qudity improvements, and keeping up with competitors as
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being 1%, 2" and 3" respectively. CEOs and Safety Directors regarded generating of
quality improvements as being 4™" important.

Most of the respondents (88.9%) had observed the introduction of maor changes
within their organizations. Most of them (66.7%) regarded the willingness of workers to
accept changes before they were implemented as an important issue. Smilarly, most of
the respondents (84.8%) regarded as an important issue breaking down the resistance of
workers to change by convincing them to accept it. Most of the respondents (93.9%)
regarded as an important issue the building of credibility and trust with workers before
implementing a change. A large proportion of the respondents (84.8%) regarded the
opinions of workers on a proposed change as being important. More than haf of the
respondents, namely, 35 (53.8%), regarded the receptiveness of foremen or firg-line
supervisors to change as very important.

The mean responses to 10 issues were ranked regarding their importance as
perceved by the respondents for the implementation of new gpproaches within ther
organizations. The support of top management within the firm ranked the highest, open
communication ranked 2" and mutua trust between management and workers ranked
34 Continuous improvement of safety performance ranked 5.

When ranking the importance of these issues according to the top management
postion of respondents within the group preferring the performance approach, the
rankings changed. Open communication was ranked by dl groups as being the most
important issue. CEOs and Safety Directors ranked top management sipport, mutud trust
between workers and management, and workshops and training as being 29, 39 and 4" in

importance. For Project Managers the ranking was different. This group ranked adequate
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resources, effective coordination of condruction activities, and top management support
as being 2" 39 and 4" in importance. Out of the 10 issues, continuous improvement of
safety performance ranked either 74" or 8.

Smilaly, regading the importance of 11 specific actions for the successful
implementation of a new approach to congtruction worker safety and hedth, the mean
responses were ranked. The demondration of consstent and decisive persona leadership
ranked the highest; the introduction and support of appropriate training programs ranked
2"% and the allocation of adequate financia, equipment and staff resources ranked 3.

The ranking was dightly different by those in the top management Structure who
preferred the performance approach. CEOs ranked the introduction and support of
appropriate training programs, dlocation of adequate financid, equipment and daff
resources, and encouragement of worker participation at al levels as being 2¢ , 3% and
4" most important actions to be taken respectively. Project Managers ranked the
dlocation of adequate financia, equipment and daff resources, motivation of workers to
implement changes for continuous improvement, and measuring and evauding progress
of changes regulaly as 2" 3% and 4" most important respectively. Safety Directors
ranked the introduction and support of gppropriate training programs, demongration of
consgent and decisve persond leadership, measuring and evauating progress of
changes regularly, and encouragement of worker participation at dl levels as being the 4
mogt important actions in order of importance.

Of CEOs and Project Managers, 60% preferred the performance approach while

50% of Safety Directors preferred it. However, there was no association between the
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preference for the performance approach and the category of postion within the top
management structure of the organization.

The sze of the organization by number of employees and vaue of condruction
contracting revenue were not associated with preference for the performance approach.
There were no ggnificant linear relationships between preference of the performance
approach and other variables.

There was no linear reaionship between the levd of undersanding of the
prescriptive and performance concepts and the preference for the performance approach.

The injury rates of mogt of the firms in the sample compared favorably with the
industry norm of 80 with 29.3% with IR's b 2.0. There were no linear relaionships
between IR and other varigbles.

In the next chapter the results of regresson modding and andysis are discussed

using the data from the top management questionnaire survey.



CORRELATION, REGRESSION ANALY SISAND MODELING

Introduction

To predict typicd vaues of one vaiadble given the vdue of another variable
expressed as amathematica equation of basic form

Y=&+&X +3§

regresson anaysisis necessary (SPSS, 1999).

In this equation, & is known as the intercept, and represents the expected vaue of
Y when dl independent variables equa O; & represents the eror term; &; represents the
change in the expected vadue of Y associated with 1 unit increase in X when dl other
independent variables are held congtant.

Regresson modds help to assess how wel the dependent variable can be
explaned by knowing the value of the independent variable or a st of independent
vaiables. They are ds0 useful to identify which subset from severd measures is most
effective for estimating the dependent varigble.

In this chepter sngle-dep smple and multiple linear regresson andyss ae
employed to test severd hypotheses. Further, stepwise multiple regresson andyss is
used to identify key independent variables from the above hypotheses. The chepter is

concluded with a summary of the anayss.

241
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Correlation and Regression Analysis

Does Under standing Predict Preference for the Performance Approach?

It was expected that respondents with a greater understanding of the performance
and prescriptive approaches (UNDSTAND) would be more likey to prefer the
performance approach®. The null hypothesis to be tested is that there is no reationship
between UNDSTAND and PREFAPPR. The corrdation between these variables is

shownin Table 9-1.

Table 9-1 Correlation between PREFAPPR and UNDSTAND

Pearson Correlation -.016
Sig. (1-tailed) 450
N 66

The correlaion between PREFAPPR and UNDSTAND is negative (-.016) and
not ddidicdly ggnificant, suggesing that should levd of undersanding of the
goproaches increase, the vaue of PREFAPPR would decrease negligibly. The p vdue
asociated with a correlation co-efficent of -.016 is 0.45 indicating that the corrdation
does nat differ sgnificantly from 0. Accordingly, the null hypothes's cannot be rejected.

Evidently, from the regresson modd summay in Table 9-2, there is no linear
relaionship between the level of understanding of the approaches and the preference of
respondents for either the prescriptive or performance approaches since the vaue of R is

0.

% On the Likert 7Zpoint scale, values of PREFAPPR <4 would indicate a preference for
the performance approach with PREFAPPR=1 indicating a srong preference for the
performance approach
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Table 9-2 Regresson Model Summary of PREFAPPR and UNDSTAND

Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 016 .000 -.015 2.0345
a Predictors. (Congtant), How well do you fed that you undersand the concepts of
prescriptive and performance standardsAUNDSTAND)
b Dependent Variable Conceptudly, which gpproach to construction worker safety do
you preferAPREFAPPR)

Does Preference Predict the Influence on Certain Defining | ssues?

It was expected that respondents with a preference for the performance approach
(PERFORM) would be likely to regard that gpproach as being more influentid to each of
10 defining issues On the 7-point Likert scale used to measure the levd of influence,
vaues <4 (decreasing vaues) of each of the defining issues such as NEWTECH, for
example, indicated that respondents opined that the performance approach would be more
influentid. A vaue of 1 would indicate that the performance gpproach would be very
grongly influentid. The null hypothess to be tested is that there is no rdaionship
between PERFORM and each of these issues.

Ease of introduction of new technologies (NEWTECH)

The corrdation between preference for the performance approach (PERFORM)
and NEWTECH is shown in Table 9-3. The correlation between PERFORM and
NEWTECH is negaive (-.401), suggesting that as preference for the performance
gpproach (PERFORM) increases, the vaue of NEWTECH decreases. Decreasing values
of NEWTECH indicate increasingly that respondents regard the performance approach as
being the more influentiad gpproach regarding the ease of introducing new technologies.
The p vdue is 0001 indicating that the corrdaion is daidicadly sgnificant.

Accordingly, the null hypothesisis rejected.
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Table 9-3 Corrdation between PERFORM and NEWTECH

Pearson Correlation -.401**
Sg. (2-taled) .001
N 63

** Corrdation issgnificant a the 0.01 level (2-tailed).

The regresson modd summay in Table 9-4 suggeds tha there is a linear
relationship between PERFORM and NEWTECH since the vdue of R? is 0.161,

suggesting that PERFORM accounts for 16.1% of the variability of NEWTECH.

Table 9-4 Regresson Modd Summary of PERFORM and NEWTECH

Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 401 161 147 1.9994
a Predictors. (Congtant), prefer=2 (FILTER) (PERFORM)
b  Dependent Variable How influentid are the types of approaches to ease of
introduction of new technologies? (NEWTECH)

Cost effectiveness of approach (COSTEFF)

The corrdation between preference for the performance approach (PERFORM)
and COSTEFF is shown in Table 9-5. The correation between PERFORM and
COSTEFF is negative (-.437). This correlation co-efficient suggedts that as preference for
the performance approach (PERFORM) increases, the value of COSTEFF decreases,
indicating that respondents increasingly regarded the performance agpproach as being
more influentid regarding the cost effectiveness of an gpproach to congruction worker
safety.

The p vdue is 0.000 (or less than 0.0005) and is daidicaly sgnificant indicating
that the corrdaion does differ dgnificantly from 0. Accordingly, the null hypothess is

rejected.
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Table 9-5 Corrdation of PERFORM and COSTEFF

Pearson Corrdation -437%*
Sg. (2-taled) .000
N 65

** Corrdation issgnificant a the 0.01 level (2-tailed).

From Table 9-6, it is evident that there is a linear redionship between
PERFORM and COSTEFF since the vaue of R? is 0.191. This vaue suggests that

PERFORM accounts for 19.1% of the total variability of COSTEFF.

Table 9-6 Regresson Modd Summary of PERFORM and COSTEFF

Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 437 191 178 1.8770
a Predictors. (Congtant), prefer=2 (FILTER) (PERFORM)
b Dependent Varigble How influentid are the types of approaches to cost effectiveness
of approach? (COSTEFF)

Flexibility (FLEXIBLE)

The corrdation between preference for the performance approach (PERFORM)
and FLEXIBLE is shown in Table 9-7. The corrdation between PERFORM and
FLEXIBLE is negaive (-.119). This vaue suggests that should preference for the
performance gpproach (PERFORM) increase, the vaue of FLEXIBLE would decrease.
Decreasing vaues indicate that respondents increesingly regard the performance
goproach as being the more influentid regarding the flexibility of an approach to
congtruction worker safety. The p vaue is 0.344 (2-taled) indicating that the correlation
does noat differ sgnificantly from 0. Accordingly, the null hypothesisis not rejected.

From the regresson modd summary in Table 9-8, it is evident that there is no

srong linear relationship between PERFORM and FLEXIBLE since the vdue of R? is
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0.014, suggeding that PERFORM accounts for 14% of the totd variability of

FLEXIBLE.

Table 9-7 Corrdation of PERFORM and FLEXIBLE

Pearson Corrdation -.119
Sg. (2-taled) .344
N 65

Table 9-8 Regresson Modd Summary of PERFORM and FLEXIBLE

Model R R Square |Adjusted R Square|  Std. Error of the Estimate
1 119 .014 -.001] 1.8828
a Predictors. (Congtant), prefer=2 (FILTER) (PERFORM)
b Dependent Vaiable How influentid are the types of gpproaches to flexibility?
(FLEXIBLE)

Ease of implementation (IMPLEMEN)

The corrdation between preference for the performance approach (PERFORM)
and IMPLEMEN is shown in Table 9-9. The correation between PERFORM and
IMPLEMEN is negative (-.344), suggesting that as preference for the performance

approach (PERFORM) increases, the value of IMPLEMEN decreases.

Table 9-9 Correlation of PERFORM and IMPLEMEN

Pearson Corrdation -.344**
Sig. (2-tailed) .005
N 65

** Corrdaionissgnificant a the 0.01 level (2-tailed).

This corrdation co-efficient shows that respondents regarded the performance
agoproach increesngly as being more influentid regarding the ease of implementing an

approach to congtruction worker safety. The p vaue is 0.005 (2-taled) and is Satigticaly
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ggnificant. This vaue shows tha the corrdaion does differ dgnificantly from 0. The
null hypothesisistherefore rejected.

From Table 9-10, it is evident that there is a linear reationship between
PERFORM and IMPLEMEN. The vadue of R? is 0.118, suggesting that PERFORM

accounts for 11.8% of the tota variability of IMPLEMEN.

Table 9-10 Regresson Mode Summary of PERFORM and IMPLEMEN

Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 344 118 104 1.8663
a Predictors. (Congtant), prefer=2 (FILTER) (PERFORM)
b  Dependent Variable How influentid are the types of approaches to ease of
implementation? (IMPLEMEN)

Ease of under standing compliance requirements (COMPREQ)

The corrdation between the preference for the performance approach
(PERFORM) and COMPREQ is shown in Table 9-11. The corrdation between
PERFORM and COMPREQ is negative (-.406). This co-efficient suggests that as
preference for the performance approach (PERFORM) increases, vaues of COMPREQ
would decrease, indicating that respondents would increesngly regard the performance
goproach as being more influentia regarding the ease of undersanding the compliance
requirements of an gpproach to congruction worker safety. The p vaue associated with
the corrdation coefficient of -.406 is 0.001 (2-taled) and is datidticdly sgnificant. The
correlation does differ significantly from 0. The null hypothesisis rgjected.

There is a linear relationship between PERFORM and COMPREQ since the vaue
of R? is 0.165 (Table 912). This vaue suggests that PERFORM accounts for 16.5% of

the totdl variability of COMPREQ.
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Table 9-11 Correation of PERFORM and COMPREQ

Pearson Correlation -.406**
Sg. (2-taled) .001
N 65

** Corrdation issgnificant a the 0.01 level (2-tailed).

Table 9-12 Regresson Modd Summary of PERFORM and COMPREQ

Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 406 .165 152 1.8613
a Predictors. (Congtant), prefer=2 (FILTER) (PERFORM)
b  Dependent Variablee How influentid are the types of approaches to ease of
understanding compliance requirements? (COMPREQ)

Support for innovation INNOVATE)

The correlation between preference for the performance agpproach (PERFORM)
and INNOVATE is shown in Table 9-13. The corrlatiion between PERFORM and
INNOVATE is negative (-.045), suggesting that should preference for the performance
gpproach (PERFORM) increase, the value of INNOVATE would decrease. Decreasing
vaues of INNOVATE indicate that respondents increesngly regard the performance
goproach as more influentia than the prescriptive approach regarding the support for
innovation in an approach to condruction worker safety. The p vaue is 0.723 indicating
that the corrdation does not differ ggnificantly from 0. The null hypothesis is not

rejected.

Table 9-13 Corrdation of PERFORM and INNOVATE
Pearson Correlation -.045
Sig. (2-tailed) 723
N 65
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The regresson modd summay in Table 9-14 suggedts that there is no strong
linear relationship between PERFORM and INNOVATE since the vaue of B is 0.002,

suggesting that PERFORM accounts for 0.2% of thetotd variability of INNOVATE.

Table 9-14 Regresson Modd Summary of PERFORM and INNOVATE
Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 .045 .002 -.014 1.9977

a Predictors. (Congtant), prefer=2 (FILTER) (PERFORM)
b Dependent Vaiablee How influentid are the types of agpproaches to support for
innovation? (INNOVATE)

Ease of introduction of new materials (NEWMATLYS)

The corrdation between preference for the performance approach (PERFORM)
and NEWMATLS is shown in Table 9-15. The corrdation between PERFORM and
NEWMATLS is negative (-.386), suggesting that as preference for the performance
approach (PERFORM) increases, vaues of NEWMATLS would decresse. This trend
suggests that respondents regarded the performance approach increasingly as more
influentid regarding the ease of introducing new materids. The p vaue associated with
the correation coefficient of -.386 is 0.002 (2-taled) and is datidticaly sgnificant. The

correlation does differ sgnificantly from 0. The null hypothesisis rgjected.

Table 9-15 Corrdation of PERFORM and NEWMATLS

Pearson Correlation -.386**
Sig. (2-tailed) .002
N 65

** Correation issgnificant at the 0.01 level (2-tailed).

From the regresson modd summary in Table 9-16, it is evident that there is a

linear relationship between PERFORM and NEWMATLS since the value of R is 0.149.
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This vdue suggests that PERFORM accounts for 14.9% of the variability of

NEWMATLS.

Table 9-16 Regresson Mode Summary of PERFORM and NEWMATLS

Model R R Square| Adjusted R Square | Std. Error of the Estimate
.386 149 135 1.8366
a Predictors. (Congtant), prefer=2 (FILTER) (PERFORM)
b  Dependent Variable How influentid are the types of approaches to ease of
introduction of new materids? (NEWMATLYS)

Supported by corporate culture, vison and mission of the organization (CULTURE)

The corrdation between preference for the performance approach (PERFORM)
and CULTURE is shown in Table 9-17. The correlation between PERFORM and
CULTURE is negative (-.326). This vaue of the corrdation coefficient suggests that as
preference for the performance gpproach (PERFORM) increases, values of CULTURE
would decrease. This tendency shows that respondents would increasingly regard the
performance approach as the more influential gpproach regarding whether an approach to
congtruction worker safety supported the corporate culture, vison and misson of their
firms The p vaue is 0.008 (2-taled) and is Satigticaly sgnificant. The corration does

differ sgnificantly from 0. Accordingly, the null hypothesisis rgected.

Table 9-17 Corrdation of PERFORM and CULTURE

Pearson Correlation -.326**
Sig. (2-tailed) .008
N 65

** Correation issgnificant at the 0.01 level (2-tailed).
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From Table 9-18, it is evident that there is a linear reationship between
PERFORM and CULTURE. The vdue of R? is 0.106. This vaue suggests that

PERFORM accounts for 10.6% of the tota variability of CULTURE.

Table 9-18 Regresson Mode Summary of PERFORM and CULTURE
Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 .326 106 .092 1.8916

a Predictors: (Congtant), prefer=2 (FILTER) (PERFORM)
b Dependent Varidble How influentid are the types of approaches to corporate culture,
vison and misson of your organization? (CULTURE)

Potential to improve safety performance on sites (SAFETY)

The corrdation between preference for the performance approach (PERFORM)
and SAFETY is shown in Table 919. The corrdation between PERFORM and SAFETY
is negdive (-.388), suggesting that as preference for the performance approach
(PERFORM) incresses, vaues of SAFETY would decrease. This trend shows that
respondents increasingly regarded the peformance approach as being the more
influentid approach with regard to the potentid of an agpproach to improve safety
peformance on condruction dtes. The p value 0001 (2-taled) and dHatidicaly
dggnificant indicating that the corrdation does differ dgnificatly from 0. The null

hypothesisis rgected.

Table 9-19 Corrdation of PERFORM and SAFETY

Pearson Corrdation -.388**
Sig. (2-tailed) .001
N 65

** Correation is sgnificant at the 0.01 level (2-tailed).
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Evidently, that there is a linear reationship between PERFORM and SAFETY
(Table 9-20) since the vdue of R? is 0.151, suggesting that PERFORM accounts for

15.1% of the totdl variability of SAFETY .

Table 9-20 Regresson Mode Summary of PERFORM and SAFETY

Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 .388 151 137 1.9474
a Predictors. (Congtant), prefer=2 (FILTER) (PERFORM)
b Dependent Vaiable How influentid are the types of gpproaches to potentid to
improve safety performance on sites? (SAFETY)

Simplicity of interpretation (SIMPLE)

The corrdation between preference for the performance approach (PERFORM)
and SIMPLE is shown in Table 921. The correlation between PERFORM and SIMPLE
is negative (-.377). This vaue of the corrdation coefficient suggests that as preference
for the performance approach (PERFORM) increases, vaues of SIMPLE would decrease.
Respondents would regard the performance approach increasingly as the more influentid
approach. The p vaue associated with the corrdation coefficient of -.377 is 0.002 (2-
taled) and dHatidicaly sgnificant. This vaue shows that the corrdaion does differ

ggnificantly from 0. The null hypothesisis rgected.

Table 9-21 Correlation of PERFORM and SIMPLE

Pearson Correlation -377**
Sig. (2-tailed) .002
N 65

** Correation issgnificant at the 0.01 level (2-tailed).
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From the regresson modd summary in Table 9-22, it is evident that there is a
linear relationship between PERFORM and SIMPLE since the value of R is 0.142. This

vaue suggests that PERFORM accounts for 14.2% of the totd variability of SMPLE.

Table 9-22 Regresson Model Summary of PERFORM and SIMPLE

Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 377 142 129 2.0885
a Predictors. (Congtant), prefer=2 (FILTER) (PERFORM)
b Dependent Varidble How influentid ae the types of gpproaches to samplicity of
interpretation? (SIMPLE)

Ease of compliance (COMPEASE)

The correlation between preference for the performance approach (PERFORM)
and COMPEASE is shown in Table 9-23. The correlation between PERFORM and
COMPEASE is negative (-.486), suggesting that as preference for the performance
approach (PERFORM) increases, values of COMPEASE decrease. This trend shows that
respondents increesingly regarded the performance gpproach as the more influentid
goproach regarding the ease of complying with an approach to congtruction worker
safety. The p vaue is 0.000 (2-taled) and is ddidicdly sgnificant. The corrdation

differs sgnificantly from 0. The null hypothessis reected.

Table 9-23 Corrdation of PERFORM and COMPEASE

Pearson Correlation -.486**
Sig. (2-tailed) .000
N 64

** Correation issgnificant at the 0.01 level (2-tailed).

From Table 9-24, it is evident that there is a srong linear relationship between

PERFORM and COMPEASE since the value of R is 0.236. This vaue is interpreted as
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the proportion of the total variation in COMPEASE accounted for by PERFORM. It

suggests that PERFORM accounts for 23.6% of the totd variability of COMPEASE.

Table 9-24 Regresson Modd Summary of PERFORM and COMPEA SE

Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 486 .236 224 1.7847
a Predictors. (Congtant), prefer=2 (FILTER) (PERFORM)
b  Dependent Variable How influentid are the types of approaches to ease of
compliance? (COMPEASE)

Does Preference Predict Importance of Safety M anagement | ssues?

It was expected that respondents with a preference for the performance approach
(PERFORM) would be more likely to regard as very important the 5 issues identified as
being associated with why the performance approach should be the preferred approach to
congruction safety and hedth management. The null hypothess to be tested is that there
is no relaionship between PERFORM and the 5 dependent variables. However, there
were no dgnificant correaions with the dependent vaiables For example, the

corrdation between PERFORM and COST is shown in Table 9-25.

Table 9-25 Corrdation of PERFORM and COST

Pearson Correlation 118
Sig. (2-tailed) .354
N 64

The corrdation between preference for the performance approach (PERFORM)
and the cost effectiveness of an agpproach to condruction safety and hedth management
(COST) is podtive (0.354), suggesting that as PERFORM increases, COST would

increese margindly. This tendency shows a ddidicdly inggnificant increese in the
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importance of cost effectiveness (COST) regarding an approach to congtruction safety.
The p vaue associated with COST is 0.118 indicating that the corrdation does not differ
ggnificantly from 0. The null hypothess that there is no reaionship between PERFORM
and COST is not rejected.

From the regresson modd summary in Table 9-26, it is evident that there is no
linear relationship between PERFORM and COST since the vaue of R? is 0.014. This

vaue suggests that PERFORM accounts for 1.4% of the total variability of COST.

Table 9-26 Regresson Modd Summary of PERFORM and COST

Model R R Square| Adjusted R Square | Std. Error of the EStimate
1 118 .014 -.002 1.7673
a Predictors. (Congtant), prefer=2 (FILTER) (PERFORM)
b Dependent Variable: How important do you regard the cost effectiveness of approach
regarding an gpproach to congtruction safety and health management? (COST)

Does Management Position Predict Preference?

Smilaly, it was expected that podtions of respondents within the management
gructures of their firms, namey, CEO, PROJECT, and SAFEDIR, would be predictors of
the preference of for the performance approach (PERFORM). The null hypothesis to be
tested is that there is no reationship between job postion and preference for the
performance approach. There were no dggnificant correations with the dependent
varidbles. The null hypothesis is not rgected. The R? vaue of 0.041 from the regression
analyss modd suggests that CEO, PROJECT, and SAFEDIR together predict 4.1% of

the total variability of PERFORM.
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Does Firm Size Predict Preference for the Performance Approach?

It was expected that sze of firms, namdy, EMPLOYNO and CONTVALU,
would be predictors of the preference for the performance approach (PERFORM). The
null hypothesis to be tested is that there is no relationship between the sze of the firm
and preference for the performance gpproach. There were no ggnificant corrdations with
the dependent variables. Accordingly, the null hypothesis is not reected. The R vaue of
0.011 from the regresson andyss model suggests that EMPLOYNO and CONTVALU

together predict 1.1% of the total variability of PERFORM.

Regression Modeling

Measures for each of questions 7, 8, 10, 17 and 18 were obtained by recoding the
reponses into different varisbles. The score of each case in these variables was
caculated by adding up each response to a sub-part of a question and then dividing by the
number of sub-parts. For example, for question 8 the scores of the responses to each of
the 5 sub-parts were added for each respondent, and then divided by 5 to give the score
for that case. In the same way the scores to questions 12 through 16 were combined to
give asingle score for a different recoded variable.

Using these recoded variables, the corrdaions measured with Pearson Correlation
with ggnificance a the 005 levd (2-tailed) and 0.01 level (2-talled) were helpfu in
asessing which of them might indicate the tendency of top management to involve
workers in bringing about change to improve safety performance. These corréaions
were dso used to assess which variables might indicate the tendency of top management

to regard as important, actions to be taken for the successful implementation of a new
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goproach to condruction worker safety and hedth. The frequency digtributions of each

variable are shown in Figures 9.1 to 9.6 and corrdationsin Table 9-27.
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Fgure 9-1 Importance of safety management issues (SAFEMAN)
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Figure 9-2 Influence of change-driving issues (CHGDRIVYS)
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Figure 9-3 Importance of worker participation in change (WKRPART)
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Figure 9-6 Influence of performance approach (PERFINFL)
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Table 9-27 Corrdations of recoded variables

SAFEMAN |ICHGDRIVSWKRPART|[IMPLFACT [ SUCSACTS| PERFINFL

Pearson 1.000 .251* .387** A10%* .381** -.378*
Correation

Sig. (2-taled) . .047 .002 .001 .002 .027
N 66 63 64 63 64 34
Pearson .251* 1.000 .384** H41** 516** -.183
Correlation

Sig. (2-talled) .047 ) .002 .000 .000 .308
N 63 64 62 61 62 33
Pearson .387%* .384** 1.000 .368** 243 -.222
Correlation

Sig. (2-taled) .002 .002 . .003 .053 .200
N 64 62 65 63 64 35
Pearson A10%* HAT** .368** 1.000 .668** -.147
Correation

Sig. (2-taled) .001 .000 .003 . .000 416
N 63 61 63 64 63 33
Pearson 381** b516** 243 .668** 1.000 =177
Correlation

Sig. (2-talled) .002 .000 .053 .00Q ) .316
N 64 62 64 63 65 34
Pearson -.378* -.183 -.222 -.147 =177 1.000
Correlation

Sig. (2-taled) .027 .308 .200 416 316 )
N 34 33 35 33 34 35

*  Corrdation isggnificant at the 0.05 leve (2-tailed).
** Corrdaionissgnificant a the 0.01 level (2-tailed).

The following hypotheses were tested with single-sep multiple linear regresson

andyss

- H1. The demographic characterigics of management podtion (JOBTITLE), Sze of

organization, (EMPLOYNO and CONTVALU) and source of contracting income
(CMAGENCY + GENCON + SUBCONT + CMATRISK + SPECIAL+ DESIGNB)
are predictors of determining the importance accorded to actions to be taken for the
successful application of a new approach to condruction worker safety and hedth
(SUCSACTYS).

H2: The influence of the performance approach (PERFINFL) is a negative predictor of
determining the importance accorded to actions to be taken for the successful
gpplication of a new approach to construction worker safety and hedth (SUCSACTYS).

H3: The importance of condruction safety and hedth management issues
(SAFEMAN) is a poditive predictor of determining the importance accorded to actions
to be taken for the successful application of a new gpproach to construction worker
safety and hedth (SUCSACTYS).
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H4: The importance of worker participation in bringing about change (WKRPART) is
a podgtive predictor of determining the importance accorded to actions to be taken for
the successful gpplication of a new agpproach to construction worker safety and hedth
(SUCSACTS).

H5: The importance of implementation factors for new gpproaches (IMPLFACT) is a
positive predictor of determining the importance accorded to actions to be taken for
the successful gpplication of a new agpproach to congruction worker safety and hedth
(SUCSACTYS).

H6: The importance of change-driving issues (CHGDRVYS) is a podtive predictor of
determining the importance accorded to actions to be taken for the successful
application of anew approach to construction worker safety and health (SUCSACTYS).

H7: The demographic characteritics of management postion (JOBTITLE), sze of
organization, (EMPLOYNO and CONTVALU) and source of contracting income
(CMAGENCY + GENCON + SUBCONT + CMATRISK + SPECIAL+ DESIGNB)
are predictors of determining the importance accorded to worker participation in
bringing about change (WKRPART).

H8: The influence of the performance gpproach (PERFINFL) is a negative predictor of
determining the importance accorded to worker participaion in bringing about change
(WKRPART).

H9: The importance of condruction safety and hedth management issues
(SAFEMAN) is a poditive predictor of determining the importance accorded to worker
participation in bringing about change (WKRPART).

H10: The importance of implementation factors for new approaches (IMPLFACT) is a
postive predictor of determining the importance accorded to worker participation in
bringing about change (WKRPART).

H11: The importance of change-driving issues (CHGDRVYS) is a podtive predictor of
determining the importance accorded to worker participation in bringing about change
(WKRPART).

H12: The importance of change-driving issues (CHGDRIVS) is a postive predictor of
determining the importance of condruction safety and hedth management issues
(SAFEMAN).

H13: The importance of implementation factors for new approaches (IMPLFACT) is a
postive predictor of determining the importance of congruction safety and hedth
management issues (SAFEMAN).

H14: The influence of the performance approach (PERFINFL) is a negative predictor
of determining the importance of condruction safety and hedth management issues
(SAFEMAN).

H15: The importance of change-driving issues (CHGDRIVS) is a postive predictor of
determining  the importance of implementation factors for new  gpproaches
(IMPLFACT).

H16: The importance given to condruction safety and hedth management issues
(SAFEMAN) is a podtive predictor of the importance of building trust and credibility
with workers before implementing a change (WKRTRUST).

H17: The importance given to the receptiveness of fird-line supervisors (foremen) to
change (FOREMEN) is a posgtive predictor of the importance of enlisting the opinions
of workers on a proposed change before it isimplemented (WKROPIN).



262

Importance of Actionsfor (SUSACTYS)

Demographic characteristics (H1)

H1 is not supported by multiple linear regresson. There are no gSgnificant
correlaions between the independent variables (predictors) and the dependent variable
SUCSACTS. From the regresson modd summary in Table 9-28, it is evident that
knowing management postion (JOBTITLE), sze of organization, (EMPLOYNO and
CONTVALU) and source of contracting income (CMAGENCY + GENCON +
SUBCONT + CMATRISK + SPECIAL+ DESIGNB) together only explain 0.1% (using

adjusted R?®°) of the total variability in SUCSACTS.

Table 9-28 Regresson mode summary of demographic characteristics and SUCSACTS
Model | R R° Adjusted R | Std. Error of the Estimate
1 .409 167 .00} .8443
a Predictors: (Congtant), % other, % specidty contracting, % design-build, What is the
gpproximate annual value of congruction contracts?, % construction management a risk,
% condruction management (agency), % subcontracting, What is your postion within
your organization, Approximately what is the average number of employees in your

firm?, % generd contracting
b Dependent Vaiadble Importance of actions for successful implementation
(SUCSACTYS)

They are datidicaly weak predictors of determining the importance accorded to
actions to be taken for the successful application of a new approach to congruction

worker safety and heath (SUSACTS) such as the performance approach.

% For multiple regresson moddls the sample estimate of R tends to be an overestimate of
the population parameter. Adjusted R? is designed to compensate for the optimistic bias
of R? and reflects more closdy how well the mode fits the population. It is a function of
R? adjusted by the number of variablesin the model and the sample size (SPSS, 1999).
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From Table 9-29, it is evident that the F datidtic is very smal (1.004) and not
datidicaly sgnificart, indicating that the Smultaneous test that esch coefficient is O is

not regjected. The hypothess H1 is rejected.

Table 9-29 ANOVA of demographic characteristics and SUCSACTS

Model Sum of Squares| df | Mean Square F Sg.
1 Regresson 7.154 10 715 1.004{ .454
Residud 35.644 50 713
Totd 42.798 60

a Predictors. (Congtant), % other, % specidty contracting, % design-build, What is the
gpproximate annua vaue of congruction contracts?, % congtruction management at risk,
% congdruction manegement (agency), % subcontracting, What is your postion within
your organizetion, Approximately what is the average number of employees in your
firm?, % generd contracting

b Dependent Vaiddle Importance of actions for successful  implementation
(SUCSACTYS)

I nfluence of the performance approach (H2)

Similarly, H2 is not supported by smple linear regresson. Of the sample of 34
respondents, the mean vdue of the importance of actions for the successful
implementation of a new approach to congtruction worker safety and hedth SUCSACTS)
was 5.67,° and the mean vaue of the influence of the performance approach

(PERFINFL) was 2.64.”* From the regression modd summary in Table 9-30, it is evident

0 A 7-point Likert scae of importance was used, with 1 = not important at dl; 4 =
neutral; and 7 = very important

" In this case, vaues a the lower end of the 7-point Likert scale of influence represent an
increasing influence of the peformance approach. Smilarly, vadues a the higher end of
the 7-point Likert scde of influence represent an increasing influence of the precriptive
gpproach. The value 4 represents neutra influence.
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that PERFINFL is a statistically wesk predictor of SUCSACTS. The R vaue’ is 0.031
and accounts for 3.1% of the totd variability in SUCSACTS. The standard error of the
estimate (.8148) compares favorably’® with the standard deviation of SUCSACTS
(.8153).

From Table 9-31, it is evident that the F datistic is 1.038 and therefore not

datigticaly significant, indicating that the test that each coefficient is 0 is not rgected.

Table 9-30 Regresson Model Summary of SUCSACTS and PERFINFL

Model R R Square | Adjusted R Square | Std. Error of the Estimate
1 A7) .031 .001 .8148
a Predictors: (Congtant), Influence of performance approach (PERFINFL)
b Dependent Vaiable Importance of actions for successful implementation
(SUCSACTYS)

Table 9-31 ANOVA of SUCSACTS and PERFINFL

Model Sum of df Mean F Sg.
Squares Square
1 Regression .689 1 .689 1.038 316
Resdud 21.245 32 .664
Total 21.934 33

a Predictors. (Congtant), Influence of performance approach (PERFINFL)
b Dependet Vaiadble Importance of actions for successful implementation
(SUCSACTS)

From Table 9-32, it is evident that the predictor (PREFINFL) is not useful since
the t vadue (-1.019) is not below -2. On the other hand, the t vaue of SUCSACTST is

above 2, stisfying the usefulness guiddines. However, it is necessary for both t vaues to

2 The R? vdue is used in this case because there are only 2 varigbles in the regression
model and smple regression is used. If R? is O or very smdl, there is no linear relation
between the dependent and the independent variable.

3 If the standard error of the estimate is not less than the standard deviation, then the
regresson modd is no better than the mean as a predictor of the dependent variable
(SPSS, 1999)
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saidfy the guidelines to be useful (SPSS, 1999). The hypothesis H2 is reected that the
influence of the peformance approach is a negative predictor of determining the
importance accorded to actions to be taken for the successful application of a new
approach b congruction worker safety and hedth (SUSACTS) such as the performance

approach.

Table 9-32 Coefficients of SUCSACTS and PERFINFL

Unstandardized Standardized| t | Sg. | Callinearity
Cosfficients Cosfficients Statistics
Mode B Std. Betg Tolerancd VIH
Error
1 (Constant) 6.135 .476 12.879 .000
PERFINFL -175 172 -.177-1.019 .316 1.000 1.000

a Dependent Variable: Importance of actions for successful implementation

I mportance of construction safety and health management (H3)

Of the sample of 64 respondents, the mean vaue’™ of the importance of actions
for the successful implementation of a new approach to congdruction worker safety and
hedth (SUCSACTS) was 5.54 and the mean value of the importance”™ of issues to safety

management was 5.72.

Table 9-33 Regresson Modd Summary of SAFEMAN and SUCSACTS

Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 .381 145 131 7783
a Predictors: (Constant), Importance of issues to safety management (SAFEMAN)
b Dependent Vaiable Importance of actions for successful  implementation
(SUCSACTYS)

" A 7-point Likert scae of importance was used, with 1
neutrd; and 7 = very important

not important a dl; 4

not important a dl; 4

> A 7-point Likert scde of importance was used, with 1
neutral; and 7 = very important
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The correlaion between SAFEMAN and SUCSACTS is postive (.381) (2-tailed)
and ddidicdly ggnificant, suggeding that as the importance of safety management
issues (SAFEMAN) increases, the importance of actions for the successful
implementation of a new approach to worker safety (SUCSACTS) dso increases. The p
vaue is .002 indicating that the corrdaion differs ggnificantly from 0. From the
regresson mode summay in Table 9-33, it is evident that SAFEMAN is a strong
predictor of SUCSACTS. The R? vdue is significant (0.145) and accounts for a
ggnificant portion (14.5%) of the totd variability in SUCSACTS. The dandard error
(.7783) compares favorably with the standard deviation of SUCSACTS (.8350).

From Table 9-34, it is evident tha the F datigtic is not smdl (10.509) and
therefore, daidicdly dgnificant, indicaing that the tes tha each coefficient is O is
rgected. The independent variadble SAFEMAN explains a dgnificant portion of the
vaiation of the dependent varidble SUCSACTS. The linear rdationship is highly

ggnificant (.002).

Table 9-34 ANOVA of SAFEMAN and SUCSACTS

Model Sum of Squares| df |MeanSquare| F | Sg.
1 Regression 6.366 1 6.366 10.509 .002
Residua 37.558 62 .606
Total 43.924 63

a Predictors: (Constant), Importance of issues to safety management (SAFEMAN)
b Dependent Vaiable Importance of actions for successful  implementation
(SUCSACTYS)

Using the coefficients from Table 9-35, the estimated mode is:

SUCSACTS =3.248 + .401 SAFEMAN

Evidently the predictors are useful snce the t values of 4.550 and 3.242 satisfy the

usefulness guiddines of either being above +2 or well below -2,
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The hypothesis H3 is accordingly not rgected that the importance of construction
safety and hedth management issues is a pogtive predictor of determining the
importance accorded to actions to be taken for the successful application of a new

approach to congtruction worker safety.

Table 9-35 Coefficients of SAFEMAN and SUCSACTS

Ungtandardized Standardized | t | Sg. | Collinearity
Cofficients Cofficients Statistics
Mode Bl Std. Error Betd Tolerancg VIR
1 (Constant 3.248 714 4,550 .000
SAFEMAN 401 124 .381] 3.242 .002 1.000 1.000

a Dependent Vaiable Importance of actions for successful  implementation
(SUCSACTYS)

I mportance of worker participation (H4)

Of the sample of 64 respondents, the mean value of the importance of actions for
the successful implementation of a new approach to condruction worker safety and
hedth (SUCSACTS) was 554 and the mesn vaue’™® of the importance of worker
participation (WKRPART) was 5.80. The corrdaion between WKRPART and
SUCSACTS is pogtive (.243) and daidticdly inggnificant. The p vaue is .053. The
correlation does not differ sgnificantly from O.

From Table 9-36, it is evident tha WKRPART is a wesk predictor of
SUCSACTS. The R? vaue is very smal (0.059) and accounts for a very smal portion
(5.9%) of the totd variability in SUCSACTS. The dandard error (.8199) compares

favorably with the standard deviation of SUCSACTS (.8385).

% A 7-point Likert scae of importance was used, with 1 = not important at dl; 4 =
neutral; and 7 = very important
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Table 9-36 Regresson Modd Summary of WKRPART and SUCSACTS

Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 243 .059 .044 .8199
a Predictors. (Congtant), Importance of worker participation in change (WKRPART)
b Dependent Vaiable Importance of actions for successful  implementation
(SUCSACTYS)

It is evident from Teable 9-37 that the F datidic is 3.878 and datidicdly
indgnificant, indicaing that the test that each coefficient is O is not rgected. The
independent variable WKRPART does not explan a sgnificant portion of the variation
of the dependent vaiable SUCSACTS. The linear rdationship is not datigicaly

sgnificant (.053).

Table 9-37 ANOVA of WKRPART and SUCSACTS

Model Sum of Squares df Mean Square F Sg.
1 Regression 2.607 1 2607 3878 .053
Resdud 41.682 62 672
Total 44.289 63

a Predictors: (Congtant), Importance of worker participation in change (WKRPART)
b Dependent Vaiadble Importance of actions for successful  implementation
(SUCSACTS)

From Table 9-38 , it is evident that the predictor WKRPART is not useful since
the t value is not above +2 (1.969). On the other hand, the t vaue of SUCSACTST is
above 2 (4.999), saidying the ussfulness guiddines. However, it is necessary for both t
vauesto satisfy the guiddines to be useful.

The hypothess H4 is rgected that the importance of worker participation in
bringing about change is a postive predictor of determining the importance accorded to
actions to be taken for the successful application of a new approach to congruction

worker safety.
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Table 9-38 Coefficients of WKRPART and SUCSACTS

Ungtandardized Standardized| t |Sg.|Callinearity
Cosfficients Cosfficients Statistics
Modd B Std. Error Beta Tolerance | VIF
1 (Congtant) 3.987 797 4.999.000
WKRPART] .269 136 .243 1.969.053 1.000 1.000

a Dependent Vaidble Importance of actions for successful  implementation
(SUCSACTYS)

I mportance of implementation factors (H5)

Of the sample of 64 respondents, the mean vaue of the importance of actions for
the successful implementation of a new approach to condruction worker safety and
hedth (SUCSACTS) was 554 and the mean vaue’’ of the importance of implementation
factors for new approaches (IMPLFACT) was 5.75. The corrdation between IMPLFACT
and SUCSACTS is podtive (.668) (2-taled) and highly datidicdly dgnificat. The p
vaueislessthan .0005 indicating that the corrdation does differ sgnificartly from O.

Evidently, from Table 9-39, IMPLFACT is a strong predictor of SUCSACTS.
The R? vaue is 0446 and accounts for a significant portion (44.6%) of the totdl
vaiability in SUCSACTS. The sandard error (.6283) compares favorably with the

standard deviation of SUCSACTS (.8376).

Table 9-39 Regresson Modd Summary of IMPLFACT and SUCSACTS

Model R R Square| Adjusted R Square | Std. Error of the Etimate
1 .668 446 A37) .6283
a Predictors. (Congtant), Importance of factors on implementation (IMPLFACT)
b Dependent Vaiable Importance of actions for successful  implementation
(SUCSACTYS)

" A 7-point Likert scae of importance was used, with 1 = not important a al; 4 =
neutral; and 7 = very important
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From Table 9-40, the F datidtic is large (49.172) and therefore highly datidicaly
ggnificant, indicating that the test that each coefficient is O is rgected. The independent
vaiable IMPLFACT explains a dgnificant portion of the total variation of the dependent

vaiable SUCSACTS. The linear rdationship is highly sgnificant (p>.0005).

Table 9-40 ANOVA of IMPLFACT and SUCSACTS

Model Sum of Squares df |[MeanSquare| F Sg.
1 Regression 19.412 1 19412 49.172 .00
Resdua 24.081 61 395
Tota 43.493 62

a Predictors. (Congtant), Importance of factors on implementation (IMPLFACT)
b Dependent Vaiable Importance of actions for successful implementation
(SUCSACTYS)

Using the coefficients from Table 9-41, the estimated modd is:

SUCSACTS=1.087 +.774 IMPLFACT

Table 9-41 Codfficients of IMPLFACT and SUCSACTS

Ungtandardized Standardized| t |Sg.|Callinearity
Cosfficients Cosfficients Statistics
Modd B| Std. Error Betq Tolerancg VIH
1 (Constant) 1.087 .640 1.699.094
IMPLFACT 774 110 .668 7.012.000 1.000 1.00
0

a Dependent Vaiadble Importance of actions for successful  implementation
(SUCSACTYS)

The hypothesis H5 is not regected that the importance of implementation factors is
a postive predictor of determining the importance accorded to actions to be taken for the

successful gpplication of anew approach to construction worker safety.
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Importance of change-driving issues (H6)

Of the sample of 62 respondents, the mean vaue of the importance of actions for
the successful implementation of a new approach to condruction worker safety and
hedth (SUCSACTS) was 553 and the mean vaue of the importance of change-driving
issues (CHGDRIVYS) was 4.94. The correlation between CHGDRIVS and SUCSACTS is
postive (.516) (2-taled) and ddidicdly dgnificant. The p vaue associated with the
corrdation coefficient of .516 is less than .0005 indicating that the corrdation does differ
sgnificantly from O.

From the regresson modd summary in Table 9-42, CHGDRIVS is a strong
predictor of SUCSACTS. The R? vaue is large (0.266) and accounts for a significant
portion (26.6%) of the tota variability in SUCSACTS. The standard error (.7168)

compares favorably with the standard deviation of SUCSACTS (.8300).

Table 9-42 Regresson Modd Summary of CHGDRIV S and SUCSACTS
Model R R Square| Adjusted R Square | Std. Error of the Estimate

1 516 .266 254 7168
a Predictors.  (Congtant), Influence of change-driving issues in  organizations
(CHGDRIVS)

b Dependent Vaiadble Importance of actions for successful implementation
(SUCSACTS)

From Table 9-43, the F datidtic is large (21.783) and highly significant, indicating
that the tet that each coefficient is O is rejected. The independent variadble CHGDRIVS
explains a ggnificant portion of the variaion of the dependent variable SUCSACTS. The
linear rdaionghip is highly sgnificant (p>.0005).

Using the coefficients from Table 9-44, the estimated modd is:

SUCSACTS= 2451 + .623 CHGDRIVS
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The predictors are useful dnce the t vaues of 3.679 and 4.667 satisfy the
usefulness guiddines of ether being above +2 or wel bedow -2. The hypothesis H6 is not
rgected that the importance of change-driving isues is a podtive predictor of
determining the importance accorded to actions to be taken for the successful application

of anew approach to construction worker safety.

Table 9-43 ANOVA of CHGDRIVS and SUCSACTS

Model Sum of Squares df [MeenSquare| F | Sg.
1 Regression 111920 1 11.1920 21.783 .00
Resdua 30.828 60 514
Tota 42.020 61
a Predictors.  (Congant), Influence of change-driving issues in  organizaions
(CHGDRIVS)

b Dependent Vaiadble Importance of actions for successful implementation
(SUCSACTYS)

Table 9-44 Codfficients of CHGDRIV S and SUCSACTS

Ungtandardized Standardized| t | Sg. | Callinearity
Cosfficients Coefficients Statistics
Mode B Std. Beta Tolerance | VIF
Error
1 (Congtant) 2451 .666 3.679 .001
CHGDRIVS 623 134 .516 4.667| .000 1.000 1.000

a Dependent Vaiable Importance of actions for successful  implementation
(SUCSACTS)

The various variables were ranked in order of their strength of prediction of the
importance of actions for the successful application of a new approach to safety
(SUCACTS), namey, the importance of implementation factors (IMPLFACT), change-
driving issues (CHGDRIVYS), safety and hedth management issues (SAFEMAN), worker
participation (WKRPART), and influence of the performance approach (PERFINFL). To
identify the key predictors of SUCSACTS, the independent variables were tested with

Sepwise multiple linear regresson.
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Stepwise regression produced 2 models. Of the 16 candidate predictors, 2 were
included in the find modd, namey, IMPLFACT and JOBTITLE. From the regresson
modd summary in Teble 9-45, it is evident that IMPLFACT is a strong predictor of

SUCSACTS.

Table 9-45 Stepwise Regresson Modd Summary for predictors of SUCSACTS
Model R R Square| Adjusted R Square | Std. Error of the Estimate

1 .603 .364 .338 6227

2 710 505 463 .5608

a Predictors. (Congtant), Importance of factors on implementation (IMPLFACT)

b Predictors. (Congtant), Importance of factors on implementation (IMPLFACT), What

isyour pogition within your organization (JOBTITLE)

c Dependent Vaiable Importance of actions for successful  implementation

(SUCSACTYS)

The R? vaue is 0364 predicting a significant portion (33.8%) of the totd
variability in SUCSACTS, using the B value. Together, IMPLFACT and JOBTITLE are
stronger predictors of SUCSACTS. The resultant R? vaue is larger (.505) and accounts
for a more sgnificant portion (46.3%) of the totd varigbility of SUCSACTS, using the
adjusted R value. The standard error decreases from .6227 when IMPLFACT is the only
predictor to .5608 when the mode includes JOBTITLE.

From Table 9-46, the F ddidic is lage (12.226) for the mode including
JOBTITLE and therefore ddidicdly dgnificant, indicating that the test that each
coefficient is O is rgected. The combined independent variables, IMPLFACT and
JOBTITLE, explain a dgnificant portion of the tota variaion of the dependent varidble

SUCSACTS. Thelinear rdationship is highly significant (p>.0005).
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Table 9-46 ANOVA for predictors of SUCSACTS

Model Sum of Squares | df | Mean Square F Sg.
1 Regression 5545 1 5545 14.299 .00
Resdua 9.695 25 .388
Tota 15.240 26
2 Regression 7.691 2 3.846 12.226 .000
Resdua 7549 24 315
Total 15.240 26

a Predictors. (Congtant), Importance of factors on implementation IMPLFACT)

b Predictors (Congant), Importance of factors on implementation (IMPLFACT), What
isyour pogition within your organization (JOBTITLE)

c Dependent Vaiable Importance of actions for successful  implementation
(SUCSACTYS)

Using the coefficients from Table 9-47, the find modd is

SUCSACTS=.730 +.735 IMPLFACT + .250 JOBTITLE

Table 9-47 Codfficients for predictors of SUCSACTS

Ungtandardized Standardized | t |Sg. | Collinearity
Codfficients Codfficients Satitics
Mode B Std. Beta Tolerance | VIF
Error
1 (Congtant) 1.022 1.183 .864,.396
IMPLFACT J77  .205 .603 3.781].001 1.000 1.000
2 (Congtant) 730 1.071 .682.502
IMPLFACT 735 .186 571 3.963.001 .993 1.007
JOBTITLE 250 .096 377, 2.612.015 .993 1.007

a Dependent Vaiable Importance of actions for successful  implementation
(SUCSACTYS)

It is evident that the predictors are useful since their t vaues in each modd satisy
the usefulness guiddines of ether being above +2. The sandard errors are smdler in the

final modd than when only IMPLFACT isthe predictor.
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Importance of Worker Participation (WKRPART)

Demographic characteristics (H7)

H7 is not supported by multiple linear regresson. There are no Sgnificant
correlaions between the independent variables (predictors) and the dependent variable
WKRPART. From Table 9-48, management podtion (JOBTITLE), Sze of organization,
(EMPLOYNO and CONTVALU) and source of contracting income (CMAGENCY +
GENCON + SUBCONT + CMATRISK + SPECIAL+ DESIGNB) are wesk predictors of
the importance of worker participation (WKRPART). These variables together predict

0.9% of the total variability in WKRPART, using the adjusted R? value of .009.

Table 9-48 Regresson Modd Summary of demographic characteristics and WKRPART
Model R R Square| Adjusted R Square | Std. Error of the Estimate

1 421 77 .009 7615
a Predictors. (Congant), % other, % congtruction management (agency), % design-build,
% specidty contracting, % congtruction management at risk, Whet is the approximate
annua value of condruction contracts?, % subcontracting, What is your postion within
your organizetion, Approximately what is the average number of employees in your
firm?, % generd contracting

b Dependent Variable: Importance of worker participation in change (WKRPART)

Table 9-49 ANOVA of demographic characteristics and WKRPART

Model Sum of Squares df |MeanSguare| F | Sg.
1 Regression 6.104 10 610 1.053 .416
Resdud 28413 49 .580
Total 34517 59

a Predictors. (Congant), % other, % condruction management (agency), % design-build,
% specidty contracting, % congruction management at risk, What is the gpproximate
annud vaue of condruction contracts?, % subcontracting, What is your pogtion within
your organization, Approximady what is the average number of employees in your
firm?, % generd contracting

b Dependent Variable: Importance of worker participation in change (WKRPART)

The F datigic from Table 9-49 is 1.053 and not datidticdly significant, indicating

that the smultaneous test that each coefficient is O is not rejected.
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The hypothesis H7 is rgected that demographic characteristics are predictors of
worker participation in bringing about change.
I nfluence of performance appr oach (H8)

Smilarly, H8 is not supported by smple linear regresson. Of the sample of 35
respondents, the mean vaue’® of the importance of worker participation in bringing about
a change in approach to consruction worker safety and hedth (WKRPART) was 5.78
and the mean vdue™® of the influence of the performance approach (PERFINFL) was
2.64. The corrdation between PERFINFL and WKRPART is -.222 and datidicaly
inggnificant. From the regresson modd summary in Table 9-50, PERFINFL is a weak
predictor of WKRPART. The R vaue is very small (0.049) and accounts for 4.9% of the
variability in WKRPART. The gstandard error of the estimate (.8334) compares favorably

with the standard deviation of WKRPART (.8421).

Table 9-50 Regresson Modd Summary of PERFINFL and WKRPART
Mode R R Square| Adjusted R Square | Std. Error of the Estimate
1 222 .049 .021] 8334
a Predictors. (Congtant), Influence of performance approach (PERFINFL)
b Dependent Variable: Importance of worker participation in change (WKRPART)

From Table 9-51, the F gaidic is andl (1.189) and therefore not datidticaly

sgnificant (.200), indicating that the test that each coefficient is O is not rejected.

8 A 7-point Likert scae of importance was used, with 1 = not important at dl; 4 =
neutral; and 7 = very important

9 In this case, values a the lower end of the 7-point Likert scale of influence represent an
increasing influence of the peformance approach. Smilarly, vadues a the higher end of
the 7-point Likert scde of influence represent an increasing influence of the precriptive
approach. The vaue 4 represents neutrd influence.
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Table 9-51 ANOVA of PERFINFL and WKRPART

Model Sum of Squares df | MeenSquare| F Sg.
Regression 1.189 1 1189 1.712 .20
Resdua 22.921] 33 .695
Tota 24110 34

a Predictors. (Congtant), Influence of performance approach (PERFINFL)
b Dependent Variable: Importance of worker participation in change (WKRPART)

The predictor (PREFINFL) is not useful (Table 9-52) dsince the t vdue is not
below -2 (-1.308). On the other hand, the t vaue of WKRPART is above 2 (13.137),
saisfying the ussfulness guiddines. However, it is necessary for both t vaues to satisfy
the guiddines to be ussful. The hypothess H8 is regected that the influence of the
performance gpproach is a negative predictor of worker participation in bringing about

change.

Table 9-52 Coefficients of PERFINFL and WKRPART

Unstandardized Standardized| t | Sig. | Collinearity
Coefficients Coefficients Statidtics

Model B Std. Beta Tolerance | VIF

Error
(Constant) 6.3920 .487 13.137 .000

PERFINFL| -.230 .176 -.222/-1.308 .200 1.000 1.000

a Dependent Variable: Importance of worker participation in change (WKRPART)

=

Importance of construction safety and health management issues (H9)

Of the sample of 64 respondents, the mean vaue® of the importance of worker

participation in bringing about a change in gpproach to condruction worker safety and

80 A 7-point Likert scde of importance was used, with 1 = not important a al; 4 =
neutral; and 7 = very important
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hedth (WKRPART) was 5.78 and the mean vaue® of the importance of issues to safety
management (SAFEMAN) was 5.71. The correation between SAFEMAN and
WKRPART is .387 (2-taled), and daidicdly dgnificant suggesing that as the
importance of condruction safety issues (SAFEMAN) increases, worker participation
(WKRPART) increases. The p vdue is .002 indicating that the corrdation differs
sgnificantly from 0. From the regresson modd summary in Table 953, SAFEMAN is a
strong predictor of WKRPART. The R? vdue is significant (0.149) and accounts for a
ggnificant portion (14.9%) of the totd variability in WKRPART. The dandard error

(.7229) compares favorably with the standard deviation of WKRPART (.7776).

Table 9-53 Regresson Modd Summary of SAFEMAN and WKRPART
Model R R Sguare| Adjusted R Square | Std. Error of the Estimate
1 .387 149 136 7229
a Predictors: (Congtant), Importance of issues to safety management (SAFEMAN)
b Dependent Varidble: Importance of worker participation in change (WKRPART)

Evidently, from Teable 9-54, the F datidtic is not smal (10.894) and therefore
daidicdly sgnificant, indicating that the test that each coefficient is O is rgected. The
independent varicble SAFEMAN explains a dgnificant portion of the variation of the
dependent variable WKRPART. The linear rdationship is highly sgnificant (.002).

From Table 9-55, it is evident that the predictor SAFEMAN is useful snce the t
vaue is +2 (3.301). On the other hand, the t vaue of WKRPART is aso above +2
(5471), sisfying the usefulness guiddines. The hypothess H9 is not regected that the
importance of congdruction safety issues is a podtive predictor of worker participation in

bringing about change.

8 A 7-point Likert scale of importance was used, with 1 = not important a al; 4 =
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Table 9-54 ANOVA of SAFEMAN and WKRPART

Model Sum of Squares df IMeanSquare| F | Sg.
1 Regression 5692 1 5.692 10.894 .00
Resdua 32.397] 62 523

Tota 38.089 63

a Predictors: (Congtant), Importance of issuesto safety management (SAFEMAN)
b Dependent Variable: Importance of worker participation in change (WKRPART)

Using the coefficients from Table 9-55, the estimated modd is:

WKRPART = 3.617 + .379 SAFEMAN

Table 9-55 Codfficients of SAFEMAN and WKRPART

Ungtandardized Standardized| t | Sg. | Collinearity
Codfficients Codfficients Satigtics
Model B Std. Beta Tolerance | VIF
Error
1 (Congtant) 3.617 .661 5.471] .000
SAFEMAN 379 .115 .387| 3.301] .002) 1.00J 1.000

a Dependent Variable: Importance of worker participation in change (WKRPART)

- Importance of implementation factorsfor new approaches (H10)
Of the sample of 63 respondents, the mean vdue of the importance of worker

participation in bringing about a change in gpproach to condruction worker safety and

hedth (WKRPART) was 5.75 and the mean vaue of the importance of implementation

factors for new approaches (IMPLFACT) was 5.75. The correlation between IMPLFACT

and WKRPART is pogtive (.368) and datisticaly sgnificant a the 0.01 levd (2-tailed),

suggesting that as the importance of implementation factors (IMPLFACT) increases, the

importance of worker participation (WKRPART)

increases. The p vaue is .003

indicating that the corrdaion differs Sgnificantly from 0. From the regresson modd

summay in Table 9-56, it is evident that IMPLFACT is a drong predictor of

neutral; and 7 = very important
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WKRPART. The R? vdue is sgnificatt (0.136) predicting a significant portion (13.6%)
of the tota variability in WKRPART. The gdandard error (.7179) compares favorably

with the standard deviation of WKRPART (.7660).

Table 9-56 Regresson Modd Summary of IMPLFACT and WKRPART
Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 .368 136 122 7179
a Predictors. (Congtant), Importance of factors on implementation (IMPLFACT)
b Dependent Variable: Importance of worker participation in change (WKRPART)

From Table 9-57, the F datidic is not smdl (9.584) but datidicdly sgnificant,
indicating that the test that each coefficient is O is rgected. The independent variable
IMPLFACT explans a ggnificant portion of the variation of the dependent varidble

WKRPART. The linear rdationship is highly significant (.003).

Table 9-57 ANOVA of IMPLFACT and WKRPART

Model Sum of Squares df |[Mean Square| F | Sg.
Regresson 4939 1 4.939 9.584] .00
Resdua 31438 61 515
Total 36.377 62

a Predictors. (Congtant), Importance of factors on implementation (IMPLFACT)
b Dependent Variable: Importance of worker participation in change (WKRPART)

From Table 9-58, it is evident that the predictor IMPLFACT is useful since the t
vaue is +2 (3.096). On the other hand, the t vdue of WKRPART is dso above +2
(4.812), satisfying the usefulness guiddines. The hypothesis H10 is not regected tha the
importance of implementation factors is a podtive predictor of the importance of worker
participation in bringing about change.

Using the coefficients from Table 9-58, the estimated modd is:

WKRPART =3.511 + .39 IMPLFACT
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Table 9-58 Codfficients of IMPLFACT and WKRPART

Unstandardized Standardized| t | Sg. | Callinearity
Cosfficients Coefficients Statistics
Modd B Std. Beta Tolerance | VIF
Error
1 (Constant) 3,511 .730 4.812 .000
IMPLFACT 390 126 .368 3.096 .003 1.000 1.000

a Dependent Variable: Importance of worker participation in change (WKRPART)

I mportance of change-driving issues (H11)

Of the sample of 63 respondents, the mean vaue of the importance of worker
participation in bringing about a change in approach to condruction worker safety and
hedth (WKRPART) was 5.77 and the mean vaue of the importance of change-driving
issues in organizations (CHGDRIV S) was 4.93.

The correlation between CHGDRIVS and WKRPART is pogtive (.384) and
dggnificant a the 001 levd (2-talled), suggesting that as CHGDRIVS increases,
WKRPART increases. The p vdue is .002 indicating that the corrdation differs
ggnificantly from 0. From the regresson modd summary in Table 959, it is evident that
the importance of change-driving issues (CHGDRIVS) is a drong predictor of the
importance of worker participation (WKRPART). The R? vaue is significant (0.147) and
accounts for a ggnificant portion (14.7%) of the totd variability in WKRPART. The
gandard error (.7087) compares favorably with the standard deviation of WKRPART

(.7612).

Table 9-59 Regresson Modd Summary of CHGDRIV S and WKRPART
Model R R Square| Adjusted R Square | Std. Error of the Edtimate

1 .384 147, 133 .7087
a Predictors.  (Congtant), Influence of change-driving issues in  organizations
(CHGDRIVYS)

b Dependent Variable: Importance of worker participation in change (WKRPART)
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From Table 9-60, the F datidtic is not smdl (10.377) but daidicdly sgnificant,
indicating that the test that each coefficient is O is rgected. The independent variable
CHGDRIVS explains a sgnificant portion of the tota variaion of the dependent vaidble

WKRPART. The linear rlationship is highly significant (.002).

Table 9-60 ANOVA of CHGDRIVS and WKRPART

Model Sum of Squares df IMeanSquare| F | Sg.
1 Regression 5212 1 5.2120 10.377| .00
Residua 30.136 60 502,

Tota 35.348 61

a Predictors.  (Congtant), Influence of change-driving issues in  organizations
(CHGDRIVYS)
b Dependent Variable: Importance of worker participation in change (WKRPART)

From Table 9-61, the predictor CHGDRIVS is useful since the t vdue is +2
(3.221). On the other hand, the t vaue of WKRPART is aso above +2 (5.509), satisfying
the usefulness guiddines. The hypothess H11 is not rgected that the importance of
change-driving issues is a pogtive predictor of the importance of worker participation in

bringing about change.

Table 9-61 Codfficients of CHGDRIVS and WKRPART

Unstandardized Standardized| t | Sg. | Callinearity
Cosfficients Coefficients Statistics
Modd B Std. Beta Tolerance | VIF
Error
1 (Constant) 3.654f .663 5.509 .000
CHGDRIVS 430 133 384 3.221] .002 1.000 1.000

a Dependent Variable: Importance of worker participation in change (WKRPART)

Using the coefficients from Table 9-61, the estimated modd is:

WKRPART = 3.654 + .43 CHGDRIVS
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The various variadbles were ranked in order of their srength of prediction of
WKRPART, namdy, SAFEMAN, CHGDRIVS, IMPLFACT, SUCSACTS, and
PERFINFL. To identify the key predictors of WKRPART, the independent variables
were tested with stepwise multiple linear regression.

Stepwise regression produced one modd. Of the 16 candidate predictors, one was
included in the find modd, namdy, SAFEMAN. From the regresson modd summary in

Table 9-62, it isevident that SAFEMAN is a strong predictor of WKRPART.

Table 9-62 Regresson Modd Summary of predictors of WKRPART

Model R R Square |Adjusted R| Std. Error of the | Durbin-Watson
Square Edimate
1 447 195 162 . 7682 1.851]

a Predictors: (Coﬁstant), Importance of issuesto safety management (SAFEMAN)
b Dependent Varigble: Importance of worker participation in change (WKRPART)

The R vdue is not smdl (0.195) and accounts for a significant portion (16.2%) of
the variability in WKRPART, using the adjusted R value. The R vadue in the single step
regresson modd is smaler (0.149) predicting a less dgnificant portion (13.6%) of the
variability in WKRPART, using the adjused R? vaue In this modd SAFEMAN is a
sronger predictor of WKRPART. From Table 9-63, it is evident that the F datidic is
gndler than the single sep modd (6.041) and ill datidicdly significant, indicating that
the test that each coefficient is O is rgected. The independent varidble, SAFEMAN,
explains a ggnificant portion of the total variation of the dependent varidble WKRPART.
The linear relationship is Satisticaly sgnificant (.021).

Using the coefficients from Table 9-64, thefind modd is

WKRPART = 2.436 + .564 SAFEMAN
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Table 9-63 ANOVA of predictors of WKRPART

Model Sum of Squares df Mean Square F | Sg
1 Regression 3.565 1 3.565 6.041 .02
Residud 14.755 25 590
Total 18.320 26

a Predictors: (Congtant), Importance of issues to safety management
b Dependent Variable: Importance of worker participation in change

In this modd the intercept is smdler than in the angle sep modd, namely, 3.617.

Thet vaue of SAFEMAN is andler than the single step model but useful (2.458).

Table 9-64 Codfficients of predictors of WKRPART

Ungtandardized Standardized| t |Sg.|Callinearity
Cosfficients Cosfficients Statistics
Mode B Std. Beta Tolerance | VIF
Error
1 (Congtant) 2.436 1.377 1.770.089
SAFEMAN 564 .230 441] 2.458.021] 1.000 1.000

a Dependent Variable: Importance of worker participation in change (WKRPART)

Does CHGDRIVS Predict SAFEMAN (H12)?

Of the sample of 63 respondents, the mean vaue of the importance of issues to
safety management (SAFEMAN) was 5.71 and the mean vaue of the importance of
change-driving issues in organizations (CHGDRIV S) was 4.95.

The corrdation between CHGDRIVS and SAFEMAN is postive (.251) and
dggnificant a the 005 levd (2-taled), suggesting that as the importance of change-
driving issues (CHGDRIVYS) increeses, the importance of safety management issues
(SAFEMAN) increases. The p vdue is .047 indicaing that the corrdation differs
ggnificantly from 0. From the regresson modd summary in Table 965, it is evident that
CHGDRIVS is a wesk predictor of SAFEMAN. The R? vadue is datisicdly significant

(0.063) and accounts for a dgnificant portion (6.3%) of the tota variability in
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SAFEMAN. The standard error (.7781) compares favorably with the standard deviation

of SAFEMAN (.7973).

Table 9-65 Regresson Modd Summary of CHGDRIV S and SAFEMAN

Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 251 .063 .048 7781
a Predictors.  (Congtant), Influence of change-driving issues in  organizations
(CHGDRIVS)
b Dependent Variable: Importance of issues to safety management (SAFEMAN)

The F daidic from Table 9-66, is on the smdlish sde (4.111) but dill
datidicdly sgnificant, indicating that the test that each coefficient is O is rgected. The
independent variable CHGDRIVS explains a dgnificant portion of the tota variation of
the dependent vaiable SAFEMAN. The linear rdaionship is datidicaly sgnificant
(.047).

From Table 367, it is evident that the predictor CHGDRIVS is useful since the t
vaue is +2 (2.028). On the other hand, the t vaue of SAFEMAN is dso above +2
(5.888), stisfying the usefulness guiddines. The hypothesis H12 is not reected tha the
importance of change-driving issues is a pogtive predictor of determining the importance

of condruction safety and hedth issues.

Table 9-66 ANOVA of CHGDRIVS and SAFEMAN

Model Sum of Squares df [MeanSquare| F | Sg.
1 Regression 2.489 1 2489 4.111) .047,
Resdud 36.928 61 .605
Tota 39.417, 62

a Predictors.  (Congant), Influence of change-driving issues in  organizations
(CHGDRIVYS)
b Dependent Variable: Importance of issues to safety management (SAFEMAN)

Using the coefficients from Table 9-67, the estimated modd is:
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SAFEMAN = 4.261 + .294 CHGDRIVS

Table 9-67 Coefficients of CHGDRIV S and SAFEMAN

Ungtandardized Standardized| t |Sg.|Calinearity
Codfficients Codfficients Satistics
Mode B Std. Beta Tolerance | VIF
Error
1 (Constant) 4261 .724 5.888.000
CHGDRIVS 294 145 .251| 2.028.047 1.000 1.000

a Dependent Varidble: Importance of issues to safety management (SAFEMAN)

DoesIMPLFACT Predict SAFEMAN (H13)?

Of the sample of 63 respondents, the mean value of the importance of issues to
safety management (SAFEMAN) was 5.73 and the mean vaue of the importance of
factors on implementation of a new approach (IMPLFACT) was 5.75.

The corrdation between IMPLFACT and SAFEMAN is postive (.410) and
daidicdly dgnificat a the 001 levd (2-taled), suggesting that as IMPLFACT
increases, SAFEMAN increases. The p vaue is .001 indicating that the corrdation differs
ggnificantly from 0. From the regresson mode summary in Table 968, IMPLFACT is a
strong predictor of SAFEMAN. The R? vaue is significant (0.168) and accounts for a
ggnificant portion (16.8%) of the totd variability in SAFEMAN. The standard error

(.6698) compares favorably with the standard deviation of SAFEMAN (.7284).

Table 9-68 Regresson Modd Summary of IMPLFACT and SAFEMAN
Model R R Square | Adjusted R Square |  Std. Error of the ESimate
1 410 .168 154 .6698
a Predictors. (Congtant), Importance of factors on implementation (IMPLFACT)
b Dependent Variable: Importance of issues to safety management (SAFEMAN)
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It is evident from Table 969, that the F datigtic is not smdl (12.326) and highly

ggnificant, indicating that the test that each coefficient is O is rgected. The independent

vaiable IMPLFACT explains a dgnificant portion of the total variation of the dependent

vaiable SAFEMAN. Thelinear rdationship is highly sgnificant (.001).

Table 9-69ANOVA of IMPLFACT and SAFEMAN

Model Sum of Squares df [MeanSquare| F | Sg.
1 Regression 5529 1 5.52912.326 .00
Residua 27.363 61 449
Tota 32.803 62

a Predictors. (Congtant), Importance of factors on implementation
b Dependent Variable: Importance of issues to safety management (SAFEMAN)

Using the coefficients from Table 9-70, the estimated modd is:

SAFEMAN = 3.363 + .411 IMPLFACT

Table 9-70 Codfficients of IMPLFACT and SAFEMAN

Unstandardized Standardized| t | Sg. | Callinearity
Cosfficients Cosfficients Statistics
Mode B Std. Beta Tolerance | VIF
Error
1 (Constant) 3.363 .680 4.948 .000
IMPLFACT A11 117 410 3.511 .00 1.000 1.000

a Dependent Variable: Importance of issues to safety management (SAFEMAN)

The correlation between PERFINFL and SAFEMAN is negative (-.378) and

ddidicdly dgnificant a the 005 levd (2-taled), suggesting tha as PERFINFL

increases, SAFEMAN decreasss. On the scde of influence the smdler the vdue of

PERFINFL, the greater the influence of the performance approach The p vaue is .002

indicating that the corrddion differs sgnificantly from 0. From the regresson modd

summary in Table 971, PERFINFL is a strong predictor of SAFEMAN. The R vdue is
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datigticaly sgnificant (0.143) and accounts for a significant portion (14.3%) of the totd
vaiability in SAFEMAN. The dandard eror (.7479) compares favorably with the

standard deviation of SAFEMAN (.7956).

Table 9-71 Regresson Modd Summary of PERFINFL and SAFEMAN
Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 378 143 116 7479
a Predictors. (Congtant), Influence of performance approach (PERFINFL)
b Dependent Variable: Importance of issues to safety management (SAFEMAN)

From Table 972, the F datidtic is on the smdlish sde (5.343) but ill gatidticaly
ggnificant, indicating that the test that each coefficient is O is rgected. The independent
varidble PERFINFL explains a dgnificant portion of the total variation of the dependert

variable SAFEMAN. The linear rdaionship is Satigicdly significant (.027).

Table 9-72 ANOVA of PERFINFL and SAFEMAN

Model Sum of Squares df | MeanSquare| F Sg.
1 Regression 2.989 1 2989 5.343 .02
Residud 17900 32 559
Tota 20.889 33

a Predictors: (Congtant), Influence of performance approach (PERFINFL)
b Dependent Variable: Importance of issues to safety management (SAFEMAN)

From Table 973, the predictor PERFINFL is useful since the t vadueisbdow -2
(-2.312). On the other hand, the t value of SAFEMAN is wdl above +2 (15.76),
satifying the usefulness guiddines. The hypothess H14 is not reected that the influence
of the performance approach is a negative predictor of determining the importance of
condruction safety management issues.

Usng the coefficents from Table 9-73, the estimated modd for predicting

SAFEMAN is.
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SAFEMAN = 6.883 - .366 PERFINFL

Table 9-73 Coefficients of PERFINFL and SAFEMAN

Ungtandardized Standardized| t |Sg.|Collinearity
Codfficients Codfficients Satistics
Mode B Std. Beta Tolerance | VIF
Error
1 (Constant) 6.883 .437 15.760.000
PERFINFL -.366 .158 -.378 -2.312.027 1.000 1.000

a Dependent Variable: Importance of issuesto safety management (SAFEMAN)

Does CHGDRIVSPredict IMPLFACT (H15)?

Of the sample of 61 respondents, the mean vaue of the importance of factors on
implementation of a new approach (IMPLFACT) was 5.76 and the mean vaue of the
importance of change-driving issues in organizations (CHGDRIV S) was 4.95.

The corrdation between CHGDRIVS and IMPLFACT is 541 (2-talled) and
datigtically sgnificant, suggesting that as CHGDRIVS increases, IMPLFACT increases.
The p vdue is .000 indicating that the corrdation differs sgnificantly from 0. Evidently
from the regresson modd summary in Table 9-74, CHGDRIVS is a strong predictor of
IMPLFACT. The R? vaue is sgnificant (0.293) and accounts for a highly significant
portion (29.3%) of the tota variability in IMPLFACT. The dandard eror (.6231)

compares favorably with the standard deviation of IMPLFACT (.7347).

Table 9-74 Regresson Modd Summary of CHGDRIVS and IMPLFACT
Model R R Square| Adjusted R Square | Std. Error of the Estimate

1 541 293 .281 6231
a Predictors.  (Congtant), Influence of change-driving issues in  organizaions
(CHGDRIVYS)

b Dependent Variable: Importance of factors on implementation (IMPLFACT)
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It is evident from the ANOVA Table 9-75, that the F datidic is not smdl
(24.416) and highly dgnificant, indicating that the test that each coefficient is O is
rgected. The independent variadble CHGDRIVS explains a ggnificant portion of the totd
vaiaion of the dependent varigble IMPLFACT. The linear reationship is highly

sgnificant (.0005).

Table 9-75 ANOVA of CHGDRIVSand IMPLFACT

Model Sum of Squares df | Mean Square F Sg.
1 Regression 9.481] 1 0.481f 24.416 .00
Resdua 22.910 59 .388
Tota 32.390 60
a Predictors.  (Congant), Influence of change-driving issues in  organizaions
(CHGDRIVS)

b Dependent Variable: Importance of factors on implementation (IMPLFACT)

From Table 976, the predictor CHGDRIVS is useful since the t vaue is above +2
(4.941). On the other hand, the t value of IMPLFACT is above +2 (4.971), satisfying the
usefulness guidelines. The hypothesis H15 is not regected that the importance of change-
driving issues is a podtive predictor of determining the importance of implementation

factors for new approaches.

Table 9-76 Coefficients of CHGDRIVS and IMPLFACT

Ungtandardized Standardized| t | Sg. | Collinearity
Codfficients Codfficients Satigtics
Mode B Std. Beta Tolerance | VIF
Error
1 (Congtant) 2900 .583 4.971] .000
CHGDRIVS 577 117 .541] 4.941] .000 1.000 1.000

a Dependent Variable: Importance of factors on implementation IMPLFACT)

Usng the coefficents from Table 9-76, the edimated modd to predict

IMPLFACT is
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IMPLFACT =29+ .577 CHGDRIVS

Does SAFEMAN Predict WKRTRUST (H16)?

Of the sample of 61 respondents, the mean vaue of the importance of building
credibility and trust with workers before implementing a change (WKRTRUST) was
6.15, and the mean vdue of the importance of safety management issues (SAFEMAN)
was 5.71.

The corrdation between SAFEMAN and WKRTRUST is podtive (.326) and
daidicdly dgnificant (2-tailed), suggesting tha as SAFEMAN increases, WKRTRUST
increases. The p value associated with the corrdation coefficient of .326 is .008
indicating that the corrdaion differs highly dgnificantly from O. The regresson modd
summary in Table 977 shows that SAFEMAN is a strong predictor of WKRTRUST. The
R? vaue is datigticdly significant (0.106) and accounts for a significant portion (10.6%)
of the totad variability in WKRTRUST. The sandard error (.9414) compares favorably

with the standard deviation of WKRTRUST (.9879).

Table 9-77 Regresson Model Summary of SAFEMAN and WKRTRUST

Model R R Square| Adjusted R Square | Std. Error of the Estimate
1 .326 106 .092 9414
a Predictors: (Congtant), Importance of issues to safety management (SAFEMAN)
b Dependent Variablee How importat would it be to build credibility and trust with the
workers before implementing a change? (WKRTRUST)

It is evident from the ANOVA Table 978, that the F datidtic is on the smal sde
(6.625) but yet detidticdly sgnificant, indicating that the test that each coefficient is O is

rgected. The independent varisble SAFEMAN explains a sgnificant portion of the totd
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vaiaion of the dependent varisble WKRTRUST. The linear reationship is dgnificant

(.008).

Table 9-78 ANOVA of SAFEMAN and WKRTRUST

Model Sum of Squares df |IMean Square| F | Sg.
1 Regression 6.6259 1 6.625 7.474 .00
Resdua 55.837 63 .886

Total 62.462 64

a Predictors. (Congtant), Importance of issues to safety management (SAFEMAN)
b Dependent Variablee How important would it be to build credibility and trugt with the
workers before implementing a change? (WKRTRUST)

From Table 9-79, it is evident that the predictor SAFEMAN is useful since the t
vaue is above +2 (2.734). On the other hand, the t vaue of WKRTRUST is dso above
+2 (4.452), stisfying the usefulness guidelines. The hypothesis H16 is not regected that

the importance of worker safety management issues is a pogdtive predictor of the

importance of building worker credibility and trust before implementing any changes.

Table 9-79 Cofficients of SAFEMAN and WKRTRUST

Ungtandardized Standardized| t | Sg. | Collinearity
Coefficients Coefficients Statitics
Modd B Std. Beta Tolerance | VIF
Error
1 (Constant) 3.826 .859 4.4521 .000
SAFEMAN 407 .149 .326 2.734{ .008 1.00d 1.000

a Dependent Variadble How important would it be to build credibility and trust with the
workers before implementing a change? (WKRTRUST)

Usng the codfficents from Table 9-79, the edtimated mode to predict
WKRTRUST is.

WKRTRUST = 3.826 + .407 SAFEMAN
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Does FOREMEN Predict WKROPIN (H17)?

Of the sample of 65 respondents, the mean vdue of the importance the
receptiveness of firg-line supervisors (foremen) to change (FOREMEN) was 6.20, and
the mean vdue of the importance of enliging the opinions of workers on a proposed
change before it was implemented (WKROPIN) was 5.74.

The correlaion between FOREMEN and WKROPIN is postive (.566) and
ddidicdly dgnificat a the 001 levd (2-taled), suggesting that as FOREMEN
increases, WKROPIN increases. The p vadue is <.0005 indicating that the corrdation
differs qatidticaly sgnificantly from 0. From the regresson modd summary in Table 9-
80, it is evident that FOREMEN is a strong predictor of WKROPIN. The R? vdue is
daidicdly sgnificant (0.32) and accounts for a sgnificant portion (32.0%) of the totd
vaiability in WKROPIN. The dandard error (.9552) compares favorably with the

standard deviation of WKROPIN (1.1494).

Table 9-80 Regresson Modd Summary of FOREMEN and WKROPIN

Model R R Square | Adjusted R Square |  Std. Error of the Estimate
1 .560 .320 .309 .9552
a Predictors (Congant), How important do you regard the receptiveness of fird-line
supervisors (foremen) to change? (FOREMEN)
b Dependent Variable How important would it be to enlist the opinions of workers on a
proposed change beforeit isimplemented? (WKROPIN)

From the ANOVA Table 981, that the F datidtic is evidently not small (27.675)
and highly sgnificant, indicating that the tes that each coefficient is O is rgected. The
independent variable FOREMEN explains a ggnificant portion of the totd variation of

the dependent variable WKROPIN. The linear rdationship is sgnificant (<.0005).
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Table 9-81 ANOVA of FOREMEN and WKROPIN

Model Sum of Squares | df |[MeanSquare| F | Sg.
1 Regression 27.078 1 27.07529.675 .00
Resdua 57.479 63 912

Tota 84.554 64

a Predictors (Congant), How important do you regard the receptiveness of fird-line
supervisors (foremen) to change? (FOREMEN)
b Dependent Vaiable How important would it be to enlist the opinions of workers on a
proposed change before it isimplemented? (WKROPIN)

From Table 9-82, it is evident that the predictor FOREMEN is useful since the t
vaue is above +2 (5.447). On the other hand, the t value of WKROPIN is aso above +2
(2417), satisfying the usefulness guiddines. The hypothesis H17 is not regected tha the

importance given to the receptiveness of foremen is a pogtive predictor of the importance

of enliging the views and opinions of workers on proposed changes.

Table 9-82 Codfficients of FOREMEN and WKROPIN

Unstandardized Standardized| t | Sg. | Callinearity
Coefficients Coefficients Satidtics
Model B Std. Beta Tolerance | VIF
Error
(Congtant) 1.779 .736 2.417) .019
FOREMEN 639 117 .566 5.447 .000 1.00G 1.000

a Dependent Varidble How important would it be to enlist the opinions of workers on a
proposed change beforeit isimplemented? (WKROPIN)
Using the coefficients from Table 9-82, the estimated modd is:

WKROPIN =1.779 + .639 FOREMEN

Other Reationships

There was no linear reationship between the contracting arrangements under
which firms acquired their revenue and the preference of respondents for ether the

prescriptive or performance approaches (PREFAPPR). Corrdations were observed to
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exis between generd contracting and the other contracting arrangements, suggesting that
generd contracting would be a predictor of sub-contracting, for example.

Additiondly, there was no linear relaionship between the areas of operation of
firms and the preference of respondents for either the prescriptive or performance
approaches (PREFAPPR). Negative corrdations that were sgnificant at the 0.01 leve (2-
sded) were observed to exist between the amount of work done naiondly and that done
regiondly and locdly. These corrdations suggest that the amount of work done
nationdly is a predictor of work done regiondly, for example. Further, as the amount of
work done nationally increases, the amount of work done regionally decreases.

There was no linear relationship between who usudly sponsors mgor change
within firms and the preference of respondents for either the prescriptive or performance
approaches (PREFAPPR). However, negdtive corrdations that were dgnificant a the
0.01 leve (2-9ded) were observed to exist between the sponsorship by top management
of mgor change and the sponsorship by others within the firms. These corrdations
suggest that the sponsorship be top management is a predictor of sponsorship of change
by middle and ste management, for example. Further, as the level of sponsorship by top
management increases, the level of sponsorship by others decreases.

There was no linear reationship between who usudly sponsors mgor change
within firms and the level of influence of 13 issues in driving change within firms.
However, postive corrdaions that were sgnificant a both the 0.01 level (2-sided) and
0.05 levd (2-sded) were observed to exist between the influence of some of these issues

with others. These correations suggest that their influence is a predictor of the influence
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of other issues. Further, as the levd of influence of these issues incresses, the levd of

influence of others dso increasss.

Chapter Summary

Usng dmple and multiple linear regresson it was possble to identify and
examine rdationships between variables and groups of variables Both sngle sep and
stepwise regression were used to identify variables that were key predictors of others.

The levdl of understanding of the performance and prescriptive agpproaches was
not a predictor of the preference for the performance approach. However, the preference
for the peformance approach was a predictor of this gpproach being more influentid to
certan defining issues such as the ease of new technologies, cost effectiveness of the
goproach, esse of implementation, ease of understanding compliance requirements and
potentid to improve safety performance on Sites.

The preference for the peformance approach was not a predictor of the
importance of key condruction safety management issues such as cost effectiveness.
Pogtion within the management dructure of a condruction firm, and sze of the firm in
terms of number of employees and vaue of congruction executed were not predictors of
preference for the performance approach.

Of the 17 hypotheses tested, 5 were rgected. The demographic characteristics of
management pogtion, Sze of organization, and source of contracting income were not
predictors of determining the importance of actions to be taken for the successful
implementation of a new approach to congruction worker safety and hedth. Neither were
they predictors of determining the importance of worker participation in bringing about

change. The influence of the peformance approach was not a predictor of ether the
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actions to be taken for the successful implementation of a new approach to congruction
worker safety and hedth, or determining the importance of worker participation in
bringing about change.

The importance of condruction safety and management issues, implementation
factors for new approaches, and change-driving issues were postive predictors of both
the actions to be teken for the successful implementation of a new approach to
condruction worker safety and hedth, and determining the importance of worker
participation in bringing about change.

The importance of worker paticipation in bringing about change was not a
predictor of the actions to be teken for the successful implementation of a new approach
to congruction worker safety and hedth. The importance of change-driving issues,
implementation factors for new approaches, and influence of the performance gpproach
were predictors of the importance of congtruction safety and health management issues.
The importance of change-driving issues was a postive predictor of the importance of
implementation factors for new approaches. Further, the importance given to safety and
hedlth management issues was a postive predictor of the importance of building tust and
credibility with workers before implementing a change. Additiondly, the importance of
the receptiveness of fird-line supervisors was a podtive predictor of the importance of
enlisting the opinions of workers on a proposed change before it was implemented.

The various varigbles were ranked in order of ther drength of therr prediction of
the actions to be teken for the successful implementation of a new approach to
condruction worker safety and hedth. The importance accorded to implementation

factors for new approaches, change-driving issues, and safety and hedth management
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issues were the strongest predictors. By using stepwise regression, the combination of the
importance of implementation factors for new gpproaches and postion within the top
management  structure of congruction firms were the strongest key predictors of the
actions to be taken. The find modd was

SUCSACTS=.730 +.735 IMPLFACT +.250 JOBTITLE.

The various variables were ranked in order of the drength of their prediction of
the importance of worker paticipation in bringing about change. The importance
accorded to safety and hedth issues, change-driving issues, and implementation factors
for new approaches were the strongest predictors. By using stepwise regresson, the
importance given to congtruction safety and hedlth issues was the strongest key predictor
of worker participation in bringing about change. The find modd was

WKRPART = 2.436 + .564 SAFEMAN

In the next chapter, the study is concluded and includes suggestions for further

research.



SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Summary

The purpose of this exploratory sudy, as dated in the chapter entitled,

Introduction, was to examine whether a performance-based approach to construction

safety management was an effective and acceptable gpproach to improving safety and

hedlth on congtruction Stes. The primary objectives of the study were

To increese the understanding of the peformance paradigm and its gpplication to
safety and hedth in congtruction;

To determine the feadhility and acceptance of the performance approach as an
effective dternative to previous prescriptive gpproaches to construction safety;

To devdop a modd tha would permit the implementation of the performance
gpproach to worker safety and hedth on congruction stes anywhere in the world
regardiess of the prevailing paradigm;

To establish whether variances to OSHA'’s prescriptive requirements had arisen due to
the nonapplicability of these measures in the particular circumstances, and whether a
performance approach would have obviated the need to request these variances, and

To measure the level of knowledge of the top management structure of construction
firms about the peformance gpproach and ther dtitude toward its implementation
within their organizations

This chapter provides a summary of the findings of the study, and conclusons and

recommendations for future study relative to each of these objectives.

Performance Paradigm and its Application to Safety and Health

The semind literature on the performance gpproach as it reated to building

design, materids, eements and components was reviewed. The performance concept as it

goplies to the condruction industry evidently means different things to different people

resulting in confuson and misunderdanding. Generdly, the performance approach is

299
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concerned with what buildings and building products are required to do and not with
prescribing how they are to be condructed or manufactured. It refers to defining how a
result, outcome or solution should perform, without actudly describing the technica
means and methods of achieving that result or outcome.

Further, the gpproach is concerned with meeting and satisfying the requirements
of usars, paticulaly end usars of fadlities. The requirements of condruction workers
have not been consdered, including those rdative to safety and hedth on condruction
gtes. In this study it has been argued that construction workers are users, dbeit temporary
ones and that their needs can be met by implementing a performance approach.

Consequently, the literature has largdy been dlent on the practicad gpplication of
the performance approach to, and implications for, congtruction worker safety and hedlth.
The literature that currently exids relaes to agpects of the changes in legidaive
frameworks in Europe and the United Kingdom. Very little, if anything, has been written
comparatively about the performance and prescriptive approaches apart from attempts by
this researcher.

While performance has been defined as ‘behavior rdated to use and ‘behavior in
condruction, these definitions relate to decisons impacting the end product and end
users. Workers are not included. A practicad definition was consequently developed in
this sudy to account for this excluson. The performance approach as it applies to
congdruction worker safety and hedth would be the identification of broadly-defined
gods, ends or targets (user requirements) that must result from applying a safety

dandard, regulation or rule without setting out the specific technica requirements or
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methods to do s0. As such the approach describes what has to be achieved to comply with
the regulations and |eaves the means and methods of complying up to the contractor.

Prediction of peformance is a key difficulty. It is difficult to assess before the
building is condructed whether the performance criteria are going to be met by the
proposed solution of dedling with worker exposure to identified hazards. Messurement
limitations are a further difficulty, regarding determining if the proposed solutions have
met the performance criteria or not. Inditutional barriers include lack of resources for
desgners to develop a vaiety of solutions to meet the performance criteria lack of
rescarch cgpability of desgners to evauate these solutions, lack of appropriate tools to
determine user needs at the design stage, lack of a prior knowledge base, lack of ability to
learn in a cumulative way from successes and failures due to the dispersed nature of the
building community, and uncertainty about who should be responsble for evauating
whether the performance criteria have been met.

The increased use of the performance gpproach in construction worker safety and
hedth is beng driven by the accderating rate of change of building technologies, the
availability of improved space-planning and design concepts and techniques, and the
demand to improve safety performance on condruction dtes. Internationdly, the use of
the approach is driven by the need to make building construction more cost effective, the
need to ease the introduction of product or system and process innovation, and the need
to edtablish far internationd trade agreements. Since less than 2% of the firms in the
sample engaged in internaiond congruction operations, it was not possible to determine

whether the performance approach was an adequate response to the international needs.
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When compared with the prescriptive approach, one of the difficulties reates to
the inability of this approach to cover comprehensibly every concevable Stugion that
aises from congdruction tasks and activities. Further, concern revolves around potentid
conflicts between requirements of severa agencies each having their own prescriptive
requirements. Prescriptive requirements might be smpler to work with since compliance
requirements are specificaly stated and compliance or noncomplianceisvisible.

The application of the performance gpproach to condruction safety and hedth
will be enhanced when congruction workers and ther safety and hedth needs are given

the same serious congderation as dl other users of the building facility.

Performance Approach asa Construction Safety Alternative
The international community has responded to the need for a safer and hedthier
construction industry by introducing severd new peformance-based legiddive
frameworks, for example, in the United Kingdom, Europe, Audtrdia and New Zedand as
dternatives to previous prescriptive legidative approaches. These countries have
responded proactively, conastently and comprehensively to the

- Lack of supervison by line managers on condruction Sites;

- Inadequate equipping of workers to identify dangers and take appropriate steps to
protect themselves againgt these;

- Lack of coordination between the members of the professond team in the pre-
congtruction phasg;

- Lack of involvement by dl participants in the congruction process, including workers
on a consultative and participatory badis,

- Unsatisfactory architectura and/or organizationa options;

- Poor planning of the works at the project preparation stage;

- Imposshility to cover each and every Stuation and circumstance on congtruction Sites,

- Demands from the congtruction indugtry for reform in building legidation;

- Reduction of the amount of legidation; and

- Encouragement of innovative design and advance technology applications in the mogt
cost- effective way.
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Usng the New Zedand response as typica, there were mixed fedings and
skepticiam that the performance approach would encourage innovation or more cost
effective compliance. The introduction of the new legidaion has impacted the Structure
of the industry, especidly with the redigribution of the responshility for congruction
worker safety to include dl paticipants in the condruction process. The cost of
trandforming the exiding legidaive framework was dgnificant. The new approach has
improved the performance of the indudry dthough the opportunity for improvement is
greater than actua. Innovation has been encouraged and dternative solutions have been
accepted. There was no large- scale resistance to the introduction of the new approach.

The feadhility and acceptability of the performance gpproach as an effective
dternative approach to congruction worker safety and hedth depends heavily on the
involvement of everyone involved in the condruction process. For example workers
should be involved on a proactive basis, as safety objectives are set. Further, an effective
and dficent adminidrative and legd underpinning must support the fully successful
introduction of the performance approach.

Concerns, which have arisen as a result of the introduction of performance-based
safety legidation, include
- The cost of implementation of between 0.2 and 2% of total project cost;

- The lack of a sandard and smplified sysem of reporting congruction-related
accidents, injuries, fatalities and diseases,

- Undear roles and responghilities for safety and hedth of the various participants in
the congtruction process,

- The absence of a systematic andysis of injury patterns;

- Theabsence of planning of injury prevention activities,

- Theinggnificance of rewards for safe practices or good safety records; and

- The focus of workers compensation insurers on clams and injury management rather
than on injury prevention; and inadequate information about injury prevention
methods regarding equipment and procedures.
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However, despite these concerns, the performance approach has reportedly
resulted in

- Grester awareness of construction-related risks;

- Detection of an increased amount of chemical-related morbidity in congtruction;
- More€fficient use of hazardous chemicals,

- Improved management of plant and equipment; and

- Improved attitudes toward construction worker safety and hedlth.

OSHA has initiated its own proactive program that includes

- Offering incentives to employers with good safety and hedlth programs;

- Either diminating or amending outdated and confusing andards;

- Improving consultation with construction industry stakeholders; and

- Egablishing peformance measures to evauate programs based on safety and hedth
results and outcomes.

The performance approach requires a culture change tha relies on a continuous
and long-term commitment to undersanding, evauaing and improving congruction
activities and processes. Condruction organizations will have to depart radicdly from
their old ways of doing things.

Top management needs to be totaly committed to supporting and driving the
goproach. They must be committed to removing the largest barriers to  managing change,
namely, lack of management vighility and support, employee resstance, and inadequate
management skills. They need to acknowledge the need for a change in management
beliefs and vaues to support the new culturd redity presented by the performance
gpproach. The extent to which top management supports the program of change toward a
performance gpproach to congruction worker safety will determine its ultimate success.
This study has demongrated that the safety and hedth requirements of workers as end
users can be met by usng a performance approach. What is needed is the management

will to change. This sudy had further demonsrated that should the performance
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gpproach be introduced in the United States, most contractors would be willing to support
its introduction and teke the necessary actions to ensure its successful implementation.

However, the lobbying powers of other participants such as manufacturers and suppliers

areamaor issue,

Variancesto OSHA'’s Prescriptive Requirements
The andyds of the avalable online records of the Federd Regiser was
inconclusive regarding whether a performance approach would have obviated the need to
request variances in the cases examined. The examination confirmed that the number of
variances actudly granted was extremey smdl. A more comprehendve examinaion of
al the records of the Federd Register and not only the on-line ones might produce more

informative findings.

Level of Knowledge of Management of Construction Firms

This study has shown that most of the respondents in the sample population
(78.5%) fdt that they understood the performance and prescriptive gpproaches very well
with more than haf (57.6%) preferring the performance approach. This gpproach was
regarded as being mog influentid in the aress of flexibility, support for innovation and
ease of introduction of new materids. The most important issues reative to an approach
to condruction worker safety and health management were its potentid to improve safety
performance on congdruction dtes, ease of understanding the compliance requirements
and ease of implementing it.

Top management (53.5%) drove mgor change. Workers only sponsored 6.0% of
mgor changes in their organizations. The mogt important change-driving issues

according to the CEO and Sefety Director groups were improvement of their safety
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record, improvement of the financid performance of ther firms and complying with the
requirements of owners and dients. This finding relates wel to the findings of a sudy
(Bonvillian, 1997) that concluded that primary change drivers were the demands of
customers (owners and clients), compstition (safety record) and cost reduction (financia
performance).

The mogt important issues for the implementation of new gpproaches generdly
within their organizations were the support of top management, open communication and
mutua trust between management and workers. These issues were found to be pogtive
predictors of the actions that would be taken for the successful implementation of a new
approach to congdruction safety and determining the importance of worker participation.
This finding corrdates favorably with the findings of dudies of effective change
management  (Bonvillian, 1997, Hender, 1993; Freda, Arn and Gatlin-Watts, 1999;
Saunders and Kwon, 1990; Cartwright, Andrews and Webley, 1999). For instance in one
sudy (Bonvillian, 1997) the support of top management was demondrated by presidents
meking themsdves vigble by infoomd wak-arounds. In the same dudy, effective
communicaion included face-to-face interaction. When important people behave in ways
that are inconsgent with their words, change efforts can be serioudy undermined and
compromised (Freda, Arn and Gatlin-Watts, 1999). Saunders and Kwon (1990) identified
communication as the mogt critica activity in a study.

The dudy indicated that the most important actions for the successful
implementation of a new goproach to condruction safety were the demondration of
consgent and decisve persond leadership, the introduction of appropriste training

programs and the dlocation of adequate financid, equipment and Staff resources. Freda,
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Am and GatlinrWatts (1999), Saunders and Kwon (1990) and Diamond (1998) support
thisfinding.

While only 53.8% of top management recognized that the receptiveness of
foremen or fird-line supervisors to change was very important, a sudy (Bonvillian, 1997)
suggested that nothing could replace the influence of fird-line supervisors on the
reponse of other workers to change. This study supports this suggestion since the
importance of the receptiveness of fird-line supervisors was a pogtive predictor of the
importance of enlisting the opinions of workers.

Almog dl of the respondents (93.9%) regarded building credibility and trust with
workers before implementing change as important. The second factor emerging from the
sudy by Bonvillian (1997) was credibility of workers. This sudy has highlighted that the
performance approach promotes the participation of workers in dl matters of
condruction safety. The findings of the survey indicated that a large proportion of the
sample population (84.8%) regarded the opinions of workers on proposed changes as
being important. In their study, Freda, Arn and Gatlin-Watts (1999), found thet it was
necessary to break down barriers to change and that the entire work force needed to be
involved. Diamond (1998) suggests that workers need to be partners in organizationd
change such as will be necessay when changing from a prescriptive to a performance
goproach. This sudy found that the importance of safety management issues was a
positive predictor of the importance of building trust and credibility with workers.

The importance of condruction safety and hedth management issues was the
strongest predictor of worker paticipation in bringing about change. These issues

included improvement of safety peformance on condruction dtes, cost effectiveness,
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eee of implementation and underganding compliance requirements.  Similarly,
implementation factors such as top management support, mutual trust between workers
and management and open communication, were strong positive predictors of the actions
that would be taken to implement a new approach such as the performance approach to
condruction worker safety and hedth. A further strong predictor was the postion within
the top management dructure of congruction firms endorsng the importance of

management in any successful safety program.

Limitations of the Study

Sampling was necessary since it was not possible to examine the entire population
of contracting companies in the United States. Consequently, the sample needed to be
representative of the population to produce a result of theoreticd and practicd vaue
(Fellows and Liu, 1997, Sdant and Dillman, 1994; Bess and Higson-Smith, 1995).
Further, this representativeness is necessary for the results obtained from the sample to
goproximate as closdy as possble to those that would have been obtained if the entire
population had been surveyed. The use of sysematic or intervd sampling relies on the
availability of a complete and unbiased population lig (Bess and Higson-Smith, 1995).
There were difficulties in trying to achieve a sample size of 200 companies due to the
requirement that respondents had to have contactable telephone numbers and correct
postd address information. Consequently, it is possble that a sysematic bias might have
been introduced that may have influenced the results. The results of the study should as
far as possble be immune to influence of any kind, and should spesk for themsdves

(Leedy, 1993). Non-respondents and those excluded consequent to the sample sdlection
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process should not differ from the actua sample of respondents (Sample 1) (Sdant and

Dillman, 1994; Bess and Higson-Smith, 1995).

Table 10-1 Comparison between the samples

Demographic Variable Samplel | Sample2 | Variance
Number of employees per company 175 159 16
Approximate annud vaue of contracting revenue $61m $83m| ($22m)
Contracting arrangements:
Congtruction management (agency) 4.78% 6.86% | (2.08%)
Generd contracting 51.66% 58.71% | (7.05%)
Subcontracting 14.22% 24.00% | (9.78%)
Construction management &t risk 11.09% 0.00% | 11.09%
Specidty contracting 4.69% 6.71% | (2.02%)
Design-build 11.47% 3.71% 7.76%
Areas of operation:
| nternational 1.86% 0.00% 1.86%
National 21.91% 18.46% 3.45%
Regiond 33.62% 37.46% | (3.84%)
Local 42.62% 44.03% | (1.41%)

To determine whether there were any sampling errors due to chance factors, bias
in sdection and non-response, the demogrephic profile of the nonrespondents and
excluded companies was examined by means of a teephonic survey. The number of
participants in this survey was 35 companies (Sample 2). The results of the telephone
survey ae liged in Table 10-1. Demographicdly, the samples gppeared not to differ

extendvely from each other.

Conclusion

This exploratory study set out to determine whether the performance approach
would be accepted as an effective dternative approach to construction worker safety and
hedth. The study showed tha the defining characteristics of the approach include its

flexible implementation, coverage of dl circumstances, ease of introducing amendments,
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and its globd agpplication. The peformance gpproach is driven by the need to make
building congtruction more cost effective, the need to ease the introduction of product or
sysdems and process innovation, and the need to edablish far internationd trade
agreements. The study showed tha the performance approach was influentid regarding
the ease of introduction of new technology, cost effectiveness, ease of implementation,
ease of undergtanding compliance requirements and potentid to improve safety
performance on construction Sites.

The approach is an dl-indusve one regarding congruction participants and the
congtruction process. Accordingly, it can be applied to congtruction workers as end users
provided that ther safety and hedth needs are given equitable consderation with the
needs of dl other end users. The approach requires dl congruction participants to be
involved in the safety effort, including workers on a proactive bass. The study showed
that the importance by management given to safety and hedth issues determined the
extent to which they would involve ther workers in bringing about change regarding
safety and hedlth performance. Further, all phases of the construction process are covered
including project inception, execution and maintenance.

For the approach to be effective there is a need for effective and efficent
adminigraive and legd underpinning from enforcement agencies  Further, dl
condruction organizations must be willing to depat radicdly from ther old and
traditiona way of approaching consgruction worker safety and hedth. It is imperative for
top management of these organizations to be involved in this effort by improving ther

vighility, reducing worker resstance, and improving their management skills.
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The sudy showed that even in a largdy precriptive legidative environment the
performance approach is agppeding to the top management of most contractors. They

would support its introduction and implementation.

Recommendations for Future Research

Based on the ressarch findings that emerged from this paticular study there are
severd aress of future research.

Less than 2% of the sample of this study engaged in internationd congtruction
operations. There is a need to conduct research with condruction firms that engage
heavily in internationa condruction operations to determine whether the performance
goproach addressed the international concerns that have arisen due to some of the
difficulties presented by prescriptive codes and standards.

The examination of the gpplications for variances from OSHA requirements was
incondusve in this study as a result of the limited number of applications recorded in the
on-line verson of the Feded Regiger. It might be informative to examine dl the
variance gpplications from the originad source documents.

The sample for this sudy was drawn exclusvely from the condruction industry
within the United States where the prevailing paradigm is a prescriptive one. As pat of a
compardive study, it might be useful to conduct a survey of the top management of firms
in countries such as the United Kingdom, New Zedand and Europe where the prevailing
paradigm is performance- based.

Aspects of the implementation model developed and proposed in this study needs
to be researched to determine which éements of the mode ae dready being

implemented and with what results.
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As a result of the confuson about the content of project-specific safety and hedth
plans in Europe, a further research project could involve the development and design of
model safety and hedth plans tha could serve as master documents or standard
templates.

There ae problems being encountered in Europe with the poorly defined
competence and quaification requirements of project supervisors and safety coordinators.
A research project could identify the minimum level of appropriate expertise required for
the functions of these persons to be conducted successfully and propose an appropriate
course of study leading to arecognized qudification.

Worker participation on a consultative and participatory basis is required for the
successful implementation of the performance approach. Research needs to be conducted
to measure the level of worker paticipation in adl matters of condruction safety. Similar
aess of resarch include finding ways to measure the cods of implementing the
performance approach on congruction projects, and the adequacy of information about
injury prevention methods regarding equipment and procedures.

There is a need to develop appropriate tools to determine user needs at the design
dage tha include the safety needs of congruction workers. These could include
computer-driven application software tools.

A find aea of future ressarch involves the identification of those factors that
would prevent the performance gpproach from being implemented successfully. Allied to
this aspect would be the determination of the types of incentives that would drive

contractors to go beyond minimum compliance requirements.



APPENDIX A
INTERNATIONAL SURVEY

COUNT RY e e e e e

Section 1: Identification of Construction Activity

1. Rank the three (3) gpecific condruction activities (eg. Fdls from scaffolds grester
than 1,2 m high) which are mogt responsible for accidents on congruction sSites in your
country for each of the years indicated below based on avalable nationd Hatistics
Proceed to item 3. (However if the most recent avalable datistics are pre-1995,
continueto item 2.)

RANK [ ACTIVITY (1995)

1st 1
2

2nd

3rd

RANK [ ACTIVITY (1996)

1st

2nd

3rd

RANK [ ACTIVITY (1997)

1st

2nd

3rd 9

RANK [ ACTIVITY (1998)

1st 10

2nd 11

3rd 12

2. Rank the three (3) condruction activities, which are most responsible, for accidents on
congdruction dtes in your country based on the most recent information avalable

(indicate the year)
RANK | ACTIVITY ( )
1st 13
2nd 14
3rd 15

3. Other rdevant comments

16

17

18

19
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Section 2: Accident Statistics

4. How many workers are employed in your country?

YEAR | ALL INDUSTRIES IN CONSTRUCTION

1995 21

1996 23

1997 25

1998 27
29

5. Indicate the number of accidents and fatdlities in congtruction in your country

YEAR | TOTAL FATALITIES

1995 31

1996 33

1997 35

1998 37
39

6. For accidents in condruction indicate the incidence index (number of accidents in
congruction/1000 workers in condruction), frequency index (number of accidents in
construction/1,000,000 hours worked in congtruction), severity index (number of lost
days in condruction /1000 hours worked in congtruction), and duration index (number
of logt days in condruction/accident in construction)

YEAR | INCIDENT FREQUENCY SEVERITY DURATION

1995 43

1996 47

1997 51

1998 55
59

7. For fadities in condruction indicate the incidence index (number of fadities in
congruction/1000 workers in congruction), frequency index (number of fatdities in
construction/1,000,000 hours worked in congtruction), severity index (number of lost
days in congruction /1000 hours worked in congtruction), and duration index (number
of logt days in congruction/fatdity in congtruction)

YEAR | INCIDENT FREQUENCY SEVERITY DURATION

1995 83
1996 87
1997 o1

1998 95

99
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8. For accidents due to the construction activity indicated in Q1 and Q2 as I¥ indicate the
incidence index (number of accidents /1000 workers in congtruction), frequency index
(number of accidents /1,000,000 hours worked in condruction), severity index
(number of logt days in congtruction /1000 hours worked in congtruction), and duration
index (number of logt days in construction/accident in construction)

YEAR | INCIDENT FREQUENCY SEVERITY DURATION

1995 63

1996 67

1997 n

1998 75
79

9. For fadities due to the congtruction activities indicated in Q1 and Q2 as 14 indicate
the incidence index (number of accidents /1000 workers in congruction), frequency
index (number of accidents /1,000,000 hours worked in condruction), severity index
(number of logt days in congtruction /1000 hours worked in congtruction), and duration
index (number of lost days in congtruction/accident in construction)

YEAR | INCIDENT FREQUENCY SEVERITY DURATION

1995 103
1996 107
1997 111
1998 115

119

10. Other rlevant gatistics

120

121

123

124

Section 3: Legal Framework

11. Lig the rdevant legidaion and regulaions governing safely and hedth in
congtruction in your country

125

126

127

128

12. Lig the rdevant safety and hedth legidaion and regulaions governing the
congruction activity indicated as 1% in Q1 and Q2 (If possible, submit/mail a copy of
this legidation to: Theo C Haupt, 288 Corry Village #19, GAINESVILLE, Florida
32603-2141 USA)

129

130

131

132
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13. Other rdlevant comments on the legidation or regulaions

133

134

135

136

Section 4: General

14. Any other comments

137

138

139

THANK YOU FOR THE OPPORTUNITY TO CONSULT YOU AND FOR YOUR
CONTRIBUTION TO THE GLOBAL CONSTRUCTION HEALTH AND SAFETY
EFFORT



APPENDIX B
ELECTRONIC INTERVIEW WITH HELEN TIPPETT

Subject: Performance-based codes
Date: Mon, 29 Nov 1999 14:48:44 — 0500
From: Theo C Haupt theoc@ufl.edu
To: helen.tippett@vuw.ac.nz

Dear Helen

Thank you so much for your most informative response. After reading your message |
have afew questions to which | would appreciate your response:

1. What prompted NZ to develop and then adopt a performance-based building
regulatory system?
2. How was the trangtion from the old code to the new code received by dl participants
in the congtruction process?
Has the new code in any way impacted the structure of the industry and organisations?
How was the change managed?
What was the cost involved in the transformation?
Has the code improved the performance of the industry?
What is the supporting inditutiona framework like? How ae the provisons of the
code monitored?
Would such an approach work in the area of construction worker safety and hedlth?
Would it be possble to let me have extracts of the old code and new code to
demondtrate illugtratively the difference between the approaches?
10. Would you be able to let me have or guide me to some of the literature (either your
work or that of others) on the subject?
11. What is a more agppropriate description of the approach? Performance-based;
performance-directed; or performance-oriented?

No ok w

© o

| look forward to hearing from you shortly.
Regards

Theo

317
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Subject: Fwd: Performance-based codes

Date: Thu, 09 Dec 1999 19:20:45 + 1300
From: Helen Tippett Helen. Tippett@vuw.ac.nz

To: theoc@ufl.edu
CC: porteous@bia.co.nz

Dear Dr Haupt

The best person to respond to your questions is Dr. Bill Porteous, CEO of the NZ
Building Indudry Authority which overviews and monitors the nationa building control
sydem. His emal address in my previous response was hot correct. It is
porteous@bia.co.nz

Date: Mon, 29 Nov 1999 14:48:44 —0500
From: Theo C Haupt theoc@uifl.edu
X-Maler: Mozilla4.7 [en] (Win95; U)
X-Accept-Language: en

To: helen.tippett@vuw.ac.nz

Subject: Performance-based codes

Dear Helen

Thank you so much for your most informative response. After reading your message |
have afew questions to which | would agppreciate your response:

1.

»

1 m 1 U'I 1

What prompted NZ to develop and then adopt a performance-based building
regulatory system?

Industry submisson to government in 1981 pointing out the cost of multiple

prescriptive regulatory systems was not commensurate with public benfit.

Change of government in 1985 with a strong deregulation agenda

How was the transtion from the old code to the new code received by all
participantsin the construction process?

Mixed fedings and skepticism tha it would encourage innovation or more cost

effective compliance

Has the new code in any way impacted the sructure of the industry and
organisations?

Yes - accredited private cetifiers, accredited products, more consistent territoria

authority granting of building consents, responshbility of owner for ongoing

compliance — for further details refer BIA

How was the change managed?

New Building Act of Parliament and new nationd authority (BIA)

What was the cost involved in the transformation?

Sgnificant — refer BIA for cost and funding of system in operation

Hasthe code improved the performance of theindustry?

To some extent — the opportunity for improvement is greater than actud
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7. What is the supporting ingtitutional framework like? How are the provisons of
the code monitored?

- Refer BIA

8. Would such an approach work in the area of congruction worker safety and

health?

- Yesrefer BIA and subsequent legidation Hedth and Safety in Employment Act

9. Would it be possble to let me have extracts of the old code and new code to
demonstrateillustratively the differ ence between the approaches?

- Refer BIA — the old plumbing regulaions (under a Hedth Act) and the reevant
clauses in the NZBC should illudtrate this well. (There are only 36 primary clauses in
the NZBC)

10. Would you be able to let me have or guide me to some of the literature (either
your work or that of others) on the subject?

- | think BIA has a full st of the research mongrams | wrote 1981-86 and working
papers for the Building Industry Commisson from 1988-1990. The “primer” was
Tippett Helen. Building Controls in New Zedand: The Control Sysem and its
Economic Impact (CRP82-21) published by Victoria Universty of Welington School
of Architecture Oct 1982 ISBN G475-10034-4 — now out of print. VUW can arrange
to photocopy and mail thisto you if you wish.

11. What is a more appropriate description of the approach? Performance-based;

performance-directed; or performance-oriented?

- Peformance-based is where my research began. BIA may condder performance
oriented best describes the system in action.

| look forward to hearing from you shortly.

Regards

Theo

Professor Helen Tippett

Associate Dean

Faculty of Science

Victoria Univerdty of Wellington

PO Box 600 Wellington 6001 New Zedland
Telephone +64 4 463 5749 fax 463 5122

e-mal: Heen.Tippett@vuw.ac.nz



APPENDIX C
TOP MANAGEMENT QUESTIONNAIRE

Survey of Top Management of Congtruction Firms
Section 1: Demographic I nformation

1(@QWhat is your position within your organization?

1(b)Approximately how long have you held your current position? ................. years

2(a).Approximately whet is the average number of employeesin your firm?

2(c).Under which contracting arrangement are the firm's revenue acquired?

........% congtruction management (agency); ........ % generd contracting;
........ % subcontracting; ........% congtruction management at risk;
....... % specidty contracting; cevenn.. Y0 design-build;

e YO OtNEN (SPECITY) oo e

2(d).Describe the firm's area(s) of operation.

e Y0 internationd; ... Yonationd; ... %regiond; ........ %locd

320
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Section 2: M anagement Attitude to the Prescriptive and Performance Approaches

Before responding to the questionsin this section, study the definitions of the prescriptive and performance
approaches and the accompanying illustrative examples of each approach as set out below:

Definition of the prescriptive approach:

The prescriptive approach requires strict, and enforced conformity to a safety standard, regulation or rule,
and specifies in exacting terms the means or methods of how employers must address given conditions on
construction sites.

Definition of the performance approach:

The performance approach identifies important broadly-defined goals, ends or targets that must result from
applying a safety standard, regulation or rule without setting out the specific technical requirements or
methods for doing so.

Example of a prescriptive code for demolition work:

OSHA 29 CFR 1926 Subpart T 850(k)

Employee entrances to multi-story structures being demolished shall be completely protected by sidewalk
sheds or canopies, or both, providing protection from the face of the building for a minimum of 8 feet. All
such canopies shall be at least 2 feet wider than the building entrances or openings (1 foot wider on each
side thereof), and shall be capable of sustaining aload of 150 pounds per square foot. Employee entrances
to multi-story structures being demolished shall be completely protected by sidewalk sheds or canopies, or
both, providing protection from the face of the building for a minimum of 8 feet. All such canopies shall be
at least 2 feet wider than the building entrances or openings (1 foot wider on each side thereof), and shall be
capable of sustaining aload of 150 pounds per square foot.

Example of a performance code for demolition work:

Demoalition work

Where the demolition of abuilding or construction may present adanger:

appropriate precautions, methods and procedures must be adopted;

the work must be planned and undertaken only under the supervision of a competent person.

Example of key provisions of a prescriptive code for scaffolding platforms
OSHA 29 CFR 1926 Subpart L 451 Scaffolding
(b) * Scaffold platform construction.’

(b)(1)(ii) .... the platform shall be planked or decked as fully as possible and the remaining open space
between the platform and the uprights shall not exceed 9 1/2 inches (24.1 cm).

(b)(2) Except as provided in paragraphs of this section, each scaffold platform and walkway shall be at
least 18 inches (46 cm) wide.

(b)(5)(1) Each end of a platform 10 feet or less in length shall not extend over its support more than 12
inches (30cm) ...

(b)(5)(ii) Each platform greater than 10 feet in length shall not extend over its support more than 18 inches
(46 cm), unlessit is designed and installed so that the cantilevered portion of the platform is able to support
employees without tipping, or has guardrails which block employee access to the cantilevered end.

(b)(7) On scaffolds where platforms are overlapped to create a long platform, the
overlap shdl occur only over supports, and shal not be less than 12 inches (30 cm)

unless the platforms are nailed together or otherwise restrained to prevent movement.

Example of a performance code for scaffolding and ladders

Scaffolding and ladders

All scaffolding must be properly designed, constructed and maintained to ensure that it does not collapse or
move accidentally.

Work platforms, gangways and scaffolding stairways must be constructed, dimensioned, protected and used
in such away asto prevent people from falling or exposed to falling objects.

Note: No specific dimensions are stipul ated

Summary: The prescriptive approach describes the | Summary:The performance approach describes
means and methods to comply with theregulations | what has to be achieved to comply with the
regulations and leaves the means and methods of
complying up to the contractor




322

The following questions concern your understanding, beliefs and opinions on the prescriptive and
performance approaches to construction worker safety and health. Please check or circle the answer that
best approximates your opinion.

3. Assuming that you were erecting scaffolding on a project in a country where both approaches were
acceptable and | egitimate, which approach would you prefer?

.............. prescriptive approach viveerena... performance approach

4. Please explain why you made this choice (in Q3)

5. How well do you feel that you understand the concepts of prescriptive and performance standards? (On
ascale of 1 (very poorly) through 7 (very well), circle your choice

1 2 3 4 5 6 7

Very poorly Very well

6. Conceptually, which approach to construction worker safety do you prefer?

1 2 3 4 5 6 7
Performance Prescriptive
7. How influential are the types of approachesto each of the following issues?

Ease of introduction of new technologies
1 2 3 4 5 6 7
Performance Prescriptive

Cost effectiveness of approach

1 2 3 4 5 6 7
Performance Prescriptive
Flexibility

1 2 3 4 5 6 7
Performance Prescriptive

Ease of implementation
1 2 3 4 5 6 7
Performance Prescriptive

Ease of understanding compliance requirements
1 2 3 4 5 6 7
Performance Prescriptive

Support for innovation
1 2 3 4 5 6 7
Performance Prescriptive

Ease of introduction of new materials
1 2 3 4 5 6 7
Performance Prescriptive
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Q7. Cont'd

Supported by the corporate culture, vision and mission of your organization

1 2 3 4 5 6 7
Performance Prescriptive

Potential to improve safety performance on sites
1 2 3 4 5 6 7
Performance Prescriptive

Simplicity of interpretation
1 2 3 4 5 6 7
Performance Prescriptive

Ease of compliance
1 2 3 4 5 6 7
Performance Prescriptive

8. How important do you regard the following regarding an approach to construction safety and health
management?

Cost effectiveness of approach

1 2 3 4 5 6 7

Not important Very important
Ease of implementation of the approach

1 2 3 4 5 6 7

Not important Very important
Ease of understanding compliance requirements

1 2 3 4 5 6 7

Not important Very important

Support for innovation, new materials and technology

1 2 3 4 5 6 7

Not important Very important
Potential to improve safety performance on sites

1 2 3 4 5 6 7

Not important Very important

Section 3: Change M anagement

The following questions are designed to measure the capacity for change within your organization. Please
check or circle the answer that best approximates your opinion.

9. Who usually sponsors major change within your organization?

.....% top management; .....% middle management; .....% site management;

....%firstline supervisors;  ..... % workers
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10. How influential are the following in driving change within your organization?

To improve financial performance
1 2 3 4 5 6
Not influential

Only as staff turnover occurs
1 2 3 4 5 6
Not influential

When new technology isintroduced

1 2 3 4 5 6
Not influential

To keep up with competitors

1 2 3 4 5 6
Not influential

To improve your safety record
1 2 3 4 5 6
Not influential

Only after accidents occur
1 2 3 4 5 6
Not influential

To meet worker demands
1 2 3 4 5 6
Not influential

To generate quality improvements
1 2 3 4 5 6
Not influential

To exploit new market opportunities
1 2 3 4 5 6
Not influential

Respond to management initiatives
1 2 3 4 5 6
Not influential

Respond to third party claims
1 2 3 4 5 6
Not influential

Comply with owner/client requirements
1 2 3 4 5 6
Not influential

Meet new insurance requirements
1 2 3 4 5 6
Not influential

7
Very influential

7
Very influential

7
Very influential

7
Very influential

7
Very influential

7
Very influential

7
Very influential

7
Very influential

7
Very influential

7
Very influential

7
Very influential

7
Very influential

7
Very influential
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11. Have you observed the introduction of any major changesin your firm?

12.1f the company were to consider introducing a change to improve safety performance how important
would be the willingness of workers to accept the change before the change isimplemented?

1 2 3 4 5 6 7
Not important Very important

13. How important would it be to break down the resistance of workers to change by convincing them to
accept the change?

1 2 3 4 5 6 7
Not important Very important

14.How important would it be to build credibility and trust with the workers before implementing a
change?

1 2 3 4 5 6 7

Not important Very important

15. How important would it be to enlist the opinions of workers on a proposed change before it is
implemented?

1 2 3 4 5 6 7

Not important Very important

16. How important do you regard the receptiveness of first-line supervisors (foremen) to change?

1 2 3 4 5 6 7

Not important Very important

17. How important do you consider the following factors to be for the implementation of new approaches?

Top management support
1 2 3 4 5 6 7
Not important Very important

Mutual trust between workers and management

1 2 3 4 5 6 7

Not important Very important
Incentives and rewards for supporting the change

1 2 3 4 5 6 7

Not important Very important
Continuous improvement of safety performance

1 2 3 4 5 6 7

Not important Very important

Open communication
1 2 3 4 5 6 7
Not important Very important

Effective coordination of construction activities
1 2 3 4 5 6 7
Not important Very important
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Q17 Cont'd

Joint labor/management problem solving

1 2 3 4 5 6 7

Not important Very important
Adequate resources

1 2 3 4 5 6 7

Not important Very important
Creativity

1 2 3 4 5 6 7

Not important Very important
Workshops and training

1 2 3 4 5 6 7

Not important Very important

18.How important do you regard the following actions for the successful implementation of a new
approach to construction worker safety and health?

Demonstrate consistent and decisive personal |eadership

1 2 3 4 5 6 7

Not important Very important
Allocate adequate financial, equipment and staff resources

1 2 3 4 5 6 7

Not important Very important
Amend corporate vision and mission

1 2 3 4 5 6 7

Not important Very important

Motivate workers to implement changes for continuous improvement

1 2 3 4 5 6 7

Not important Very important
Encourage worker participation at al levels

1 2 3 4 5 6 7

Not important Very important
Change the organization’ s systems, policies and procedures to augment the changes

1 2 3 4 5 6 7

Not important Very important

Introduce and support appropriate training programs

1 2 3 4 5 6 7

Not important Very important
Measure and evaluate progress of the changes regularly introducing new plans of action if necessary

1 2 3 4 5 6 7

Not important Very important

Compare the performance of the company with competitors
1 2 3 4 5 6 7
Not important Very important



327

Q18. Cont'd

Reward workers for being innovative, and looking for new solutions

1 2 3 4 5 6 7

Not important Very important

Change the organizational structure and hierarchy to make it more flexible and responsive to change

1 2 3 4 5 6 7
Not important Very important
19. How many recordable injuries did the company havelastyear? ... injuries

Please offer any additional comments you have on the subject of performance and prescriptive regulations
and standards in the space provided below:

Thank you for contributing to the improvement of the safety and health effort on construction sites
Please return your compl eted questionnaire in the enclosed envel ope to:

The Center for Construction Safety and L oss Control
University of Florida

Cl/o 390 Maguire Village #6

GAINESVILLE, FL.32603-2023



APPENDIX D
RESULTS OF INTERNATIONAL SAFETY SURVEY

Table D-1 Notes on codes used in tables of data:

Country code Activity Codes
1=Hong Kong A = Stepping on. striking against or struck by object
2=Spain B = Handling. lifting or carrying without machinery
3=New Zedand C = F4ll of person/loss of balance
4 = Portugal D = Ergonomics
5=China E = Run over by plant. caught in/between
6 = United Kingdom F = Electrical
7 =Turkey G = Overturning of plant and vehicles
H = Overhangs and collapses. and cave-ins
J=Slips. Trip or fall on samelevel

Table D-2 1995 - Ranking of activity most responsible for accidents on congtruction Sites

1 2 3 4 5 6 7
I A C C B
ond B A E F J
34 C C H A A

Table D-3 1996 -Ranking of activity most respongible for accidents on condtruction Sites

1 2 3 4 5 6 7
= A C C C B
ond C A D E F J
3d B C A H A A

Table D-4 1997 - Ranking of activity most responsible for accidents on congtruction Stes

1 2 3 4 5 6 7
1% A (21.9%) C C B
o B A(199%) D E J
3¢ c C(109%) A H A

Table D-5 1998 - Ranking of activity most responsible for accidents on congtruction sites

1 2 3 4 5 6 7
1™ C B
2 E J
3¢ H A
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Table D-6 1997 - Ranking of activity most responsible for fataities on condruction sites

| [1 |2 [3 |4 |5 6 [7
1™ C (35%) C
o E (13.84%)
3¢ H (11.15%)
4 F (6.92%)
5" | |cEsw | | I | |

Table D-7 Number of workers employed in dl industries

1 2 3 4 5 6 7
1995 763,900 3,620,600 4225200 97,260000 22025000 4,410,744
1996 751,700 3,675,000 4250500 99,630,000 22,750,000 4,624,330
1997 750,100 3,823,000 4,331,900 23,250,000
1998 3,961,100 4,414,200 23,650,000
Table D-8 Number of workers employed in construction
1 2 3 4 5 6 7
1995 229,00 1,134,500 340,300 21580000 842,000 852,613
(30.1%) (3L3%) (8.1%) (22.2%) (3.8%) (19.3%)
1996 269,600 1175500 84,399 343100 25540000 889,000 722,689
(35.9%) (32%) (8.1%) (25.6%) (3.9%) (15.6%)
1997 306,200 1,242,700 85000 388400 34450000 975000
(40.8%) (32.5%) (9.0%) (4.2%)
1998 1,307,100 400,400 1,103,000
(33%) (9.1%) (4.7%)
Table D-9 Totd number of accidentsin construction
1 2 3 4 5 6 7
1995 15,300 125,015 12,084 12,809
1996 16,500 130,732+ 3134 12,289 11,784
1997 18,600 142,894* + 3,000 14,125
1998 14,159
* with loss
Table D-10 Totd number of fataities in construction
1 2 3 4 5 6 7
1995 63(041%) 259(0.21%) 16 119 1,869 (0.01%)  83(0.73%)  348(2.72%)
1996 51(0.31%) 246(0.19%) 14 176 1,783(0.01%)  82(0.67%) 555 (4.7%)
1997 41(0.22%) 260(0.18%)  17(0.02%) 19 93 (0.66%)
1998 179 80 (0.57%)
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Table D-11 Incidence indices of accidents (number of accidents1000 workers in

congtruction)
1 2 3 4 5 6 7
Pre - 1995 182
1995 232(66.72) 151.6(11019) 36 14.35 15.02
1996 219 (61.20) 1587 (111.21)  37.13 0.06 13.82 16.31
1997 227 (60.74) 164.0 (114.99) 14.49
1998 12.89

Table D12 Frequency indices of accidents (number of accidents/1,000,000 hours worked

in condruction)
1 2 3 4 5 6 7
Pre- 1995 67 6.26
1995 85.7 6.79
1996 9206 0.03
1997 937
1998

Table D-13 Severity indices of accidents (number of lost days/1000 hours worked in

congtruction)
1 2 3 4 5 6 7
Pre- 1995 38
1995 2.06
1996 2.28 011
1997 214
1998

Table D-14 Duration indices of accidents (number of lost days/accident in construction)

1 2 3 4 5 6 7
Pre- 1995 20
1995 231
1996 244 4,236.1
1997 222

1998

Table D-15 Incidence indices of accidents due to activity ranked 1 (number of
accidents/1000 workers in construction)

1 2 3 4 5 6 7
1995 0.10 041
1996 845 0.03 0.09 0.77
1997 35.89 0.10

1998 0.07
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Table D-16 Frequency indices of accidents due to activity ranked 1 (number of
accidents/1,000,000 hours in construction)

1 2 3 4 5 6 7
1995 017
1996 0.01 0.32
1997 205

1998

Table D-17 Incidence indices of fadities (number of fadities1000 workers in

congruction)
1 2 3 4 5 6 7
1995 095(027) 314(023) 17 041
1996 068(0.19) 209(021) 14 0.77
1997 050(0.13) 29.8(0.21)
1998

Table D-18 Frequency indices of fatdities (number of fatdities/1,000,000 hours worked

in construction)
1 2 3 4 5 6 7
1995 17.76 0.350
1996 17.05 0513
1997 17.04 0505
1998 0.447

Table D-19 Incidence indices of fadities due to activity ranked 1 (number of
accidents/1000 workers in construction)

1 2 3 4 5 6 7
1995
1996
1997 1043
1998

Table D-20 Frequency indices of fadities due to activity ranked 1 (number of
fatalities/1,000,000 hours in construction)

1 2 3 4 5 6 7
1995
1996
1997 596
1998

- Legd Framework - Genera
- Hong Kong

- Factories and Industrial Undertakings Ordinance
- Factories and Industrid Undertakings (Safety Management) Regulation
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Builder's Lifts and Tower Working Platforms (Safety) Ordinance
Occupationa Safety Charter. Safety Management Regulation

Span

Red Decreto 1627/1997 (24 October 1997): Transposition Directive EEC
Ley de Prevencion de Riesgos Labordes 31/95:. Transpostion Framework Directive
EEC

New Zedand

Congruction (Head Protection) Regulations 1989Hedth and Safety in Employment
Act (1992)
New Zedand Building Code

Portugal
Decret-law i 155/95 of 1 July 1995
United Kingdom

Hedlth and Safety at Work Act 1974

The Management of Hedlth and Safety at Work Regulations 1992 and 1994

The Congruction (Hedth Safety and Welfare) Regulations 1996

The Congruction (Design and Management) Regulations 1995

Congruction (Lifting Operations) Regulations 1961: amended 1989. 1992 and 1996
Confined Spaces regulations 1997

Control of Substances Hazardous to Hedlth Regulations 1994

Turkey

Labour Law
Rulesfor Workers Hedth and Work Safety
Rules for Workers Health and Work Safety in Construction Sector

Lega Framework for Congtruction Activity Ranked 1

Hong Kong

Factories and Industrid Undertakings Ordinance

Factories and Industrid Undertakings (Safety Management) Regulation

Builder’s Lifts and Tower Working Platforms (Safety) Ordinance
Occupationd Safety Charter. Safety Management Regulation
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Span

Partidly in Real Decreto 487/1997 (14 April 1997)
Partidly in Red Decreto 773/1997 (30 May 1997)

New Zedand

Hedth and Safety in Employment Act (1992)
New Zedand Building Code

United Kingdom

Manud Handling Regulations 1992 within the Management of Hedth and Safety at
Work Regulations 1992 and 1994
Condruction (Lifting Operations) Regulations 1961: amended 1989. 1992 and 1996

Generd Comments
Hong Kong

Also agreat ded of subsdiary legidation. See Rowlinson 1997 for more details
There is a move to sdf-regulation but this may bring more problems than prescriptive
legidation, particularly as much work is sub-contracted to very smal firms

Span

The incidence of activities ranked as 4" (fdl at same level), 8" (projecting objects) and
6" (stepping over objects) are decreasing over time while those ranked &, 2" and 3¢
remain congtant

The basis for caculaing indices in Spain are different to that recommended at the XIllII
Internationa conference in Working Statistics of OIT and uses data supplied by Socid
Assurance Office

New Zedand

Gengdly informaion is not avalable due to it not being collected for the construction
industry

There have been consderable increases in the incidence indices for dl trades between
1993 and 1996 - 88% for concreting, bricklaying, stedwork and roofing workers, 66%
for plagerers, painters and floorers, 38% for building and carpentry; 22% for
plumbing services, 17% for civil engineering; and 14% for eectrica services

There is concern that injury rates are increasing while those in the rest of the world are
decreasing

Fatality rates are dso higher than other countries such as Audrdia. Germany. Sweden
and UK
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Portugal

Indices are based on accidents with more than one day lost
Severity indices include 7 500 working days for each fatality

China

Thereisalack of information available even from the Minigtry of Congruction

United Kingdom

Finishing processes result in the most accidents. with transport on Ste being the next
magor cause

The activities ranked include fatdities. mgor accidents and accidents requiring more
than 3 days off work with fals from heights above 2 meters being the activity most
responsble for fadities with faling through fragile roofing materids beng the chief
cause

Since the introduction of the Hedlth and Safety at Work Act (1974) UK legidation has
adopted a sdlf-regulating approach

Previous regulatory provisons followed a dyle and pattern which was developed
under different socid and technologica contexts

This piecemed devdopment led to a haphazard mass of law which was intricate in
detail, unprogressve and difficult to amend and keep up to date

However non-precriptive legidation relies heavily on risk assessment and comparison
to what is termed ‘reasonably practicable’ In providing flexibility the newer gpproach
has introduced dements of uncertainty and bureaucracy which al but larger employers
find difficult to implement

Over the last 25 years the UK congruction industry has witnessed a steady decline in
the number of fatd and nonfad accidents. Unfortunatdy datistics for 1996/7 have
seen an increase across the range. with fata accidents up to 12.2% and magor/non-fata
accidents up nearly 17.5% on previous annud figures (HSE 1998)



APPENDIX E
ELECTRONIC INTERVIEW WITH BILL PORTEOUS

From: “Bill Porteous’ <porteous@hbia.co.nz>

To: <theoc@ufl.edu>

Sent: Monday, October 23, 2000 6:40 PM
Subject: RE: NZBC

Dear Theo

Thank you for your enquiry dated 12 October 2000. | apologise for the delay in replying,
but we have had to check a few points before responding to your questions. Our answers
are asfollows, in the same order as you asked them:

No measurable effect so far aswe are aware.

No “large scale resistance” was observed.

Not known. As with any change to the law of the land the cogt fdl mainly on the
taxpayer. The cost of learning to work within the new regime has not been quantified
but would have been borne by both local government and the building industry.

We would say “yes’ because innovation has been encouraged and dternative solutions
accepted.

You should put this question to Site Safe New Zedland, an organisation which deds
with such matters. Web address is www.sitesafeorg.nz. Street address is 22 The
Terrace, Welington, New Zedland. Phone 64 4 994052

We have posted to you today, by armail, photocopies of the old Plumbing and
Drainage Regulations 1978 and of Clause G12 Water Supplies, together with a copy of
the Acceptable Solution G12/AS1

| hope this responseis of some help.

Sincerdy,

Bill Porteous

Dr. Bill Porteous
Chief Executive

Building Industry Authority

39 The Terrace, Greenock House

PO Box 11846 Wellington New Zedland
Telephone +64 4-471 0794 fax +64 4-471 0798
Email:porteous@bia.co.nz
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From: Theo C Haupt [mailto: theoc@ufl.edu ]

Sent: Wednesday, 11 October 2000 17:11
To: bia@bia.co.za

Subject: NZBC

Importance: High

Dear Sirs

| am currently reading for a Ph.D. conducting research into the performance gpproach. |
was referred to you by Dr. Helen Tippett with respect to obtaining information on the
fallowing:

1. How has the introduction of the new code impacted the sStructure of the construction
indudtry itself and aso congdruction firms?

. Wasthere any large scale resstance to the change in legidative gpproach?

. What was the cost involved in bringing about the transformation?

. Has the code improved the performance of the industry?

. Would the performance approach work in the area of construction safety and hedlth?

. Can you provide me with an example of the old code and then the equivdent n the
new code?

OO, WN

| look forward to hearing from you.

Regards

Theo C Haupt M.Phil, MSAIB, MASI

Immediate Past- President — African Students Association (ASA)
390 Maguire Village #6, GAINESVILLE

Florida 32603-2023, USA

Voice (352) 846 5453 (h) Fax (775) 306 4193 (352) 392 9606

Y ou cannot win it, unlessyou arein it!

Safety is everyon€e s business!
Know safety, no accidents!
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APPENDIX F
EXAMPLE OF A SAFETY CHECKLIST

The following sdected checkliss have been extracted from the New Zedand
regulations (Occupationad Safety and Hedth Service, 1995) and present the man points
to be consdered when checking safety and hedth on condruction sStes. The hazards

should be identified, assesses and the risks controlled.

SAFE ACCESS
Are there arrangements to deal with visitors and workers new to the site?

Can everyone reach his or her place of work safely? Are there safe roads,
gangway's, passageways, ladders and scaffolds?

Are dl wakways level and free from obstructions?

Is protection provided to prevent fals, especidly when more than 3 m?
Are holes securely fenced or protected with clearly marked fixed covers?
Isthe Stetidy and are materials stored safely?

Iswaste collected and disposed of properly?

Are there enclosed chutes for waste to avoid materias being thrown down?
Arenalsin timber removed or hammered down?

Is sefe lighting provided for work in the dark or poor light?
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EXCAVATIONS

Have dl underground services been located (with locators and plans), marked and
precautions taken to avoid them?

Has an adequate supply of suitable timber, trench sheets, props or other supporting
material been ddivered to the Ste before excavation work begins?

Is a safe method used for putting in and taking out the timbering, i.e. one that does
not rely on people working within an unsupported trench?

If the Sdes of the excavation are doped back or battered, is the angle of batter
aufficient to prevent collgpse?

Is the excavaion ingpected daly, and thoroughly examined after usng explosives
or after unexpected fals of materids?

ROOF WORK

Are crawling ladders or crawling boards used on roofs that Slope more than 15° ?
If not, do the roof battens provide a safe handhold and foothold?

Are there barriers or other edge protection to stop people or materids faling from

doping roofs or flat roofs?

Are crawling boards provided and used where people work on fragile materids,
such as asbestos cement sheets or glass?

Are warning notices posted?

Are auitable guard rails, cover, etc. provided where people pass or work near such

fragile materids?

Areroof lights properly covered or provided with barriers?

During sheeting operations, are precautions taken to stop people faling from the

edge of the sheet?

Are precautions taken to stop debris faling onto others working under the roof
work or in the vicinity of the work?
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SCAFFOLDS
Is there proper access to the scaffold platform?
Are dl uprights properly founded and provided with base plates? Where
necessary, are there timber sole plates, or is there some other way in which
dipping and/or sinking can be avoided?

Is the scaffold secured to the building in enough places to prevent collgpse and
are the ties srong enough?

If any ties have been removed since the scaffold was erected, have additiond ties
been provided to replace them?

Is the scaffold adequately braced to ensure stability?
Are |load-bearing fittings used where required?
Have uprights, ledgers, braces or struts been removed?

Are the working plaforms fully planked? Are the planks free from obvious
defects, such as knots, and are they arranged to avoid tipping and tripping?

Aredl planks securely restrained against movement?

Are there adequate guard rails and toe boards a every sde from which a person
or materids could fal?

If the scaffold has been designed and congtructed for loading with materids, are
these evenly distributed?

Are there effective barriers or warning notices to stop people usng an incomplete
scaffold, eg. onethat is not fully planked?

Does a competent person inspect the scaffold at least once a week and aways
after bad weather?

Are the results of inspections recorded, including defects that were put right
during the ingpections, and the records sgned by the person who carried out the

ingoection?



APPENDIX G
SAMPLE COVER LETTER

May 19, 2001
XXXYYY 227
1234 ABC Road
MIDWAY, FL. 32343
Attention: John Citizen
Dear Sirs
Graduate Study on Safety

The M.E. Rinker, Sr. School of Building Condruction a the Universty of Horida
is conducting a sudy of safety related to safety standards. The focus of the study is to
identify company preferences as they pertan to different types of safety regulations,
namey performance and prescriptive standards. To the extent possble, the study will
atempt to identify those dandards that are most preferred and reasons why. This
information will be used to provide some indghts on the merits of condgdering changes in
the generd nature of safety Standards. The ultimate god is to improve congruction
worker safety.

The survey quegtionnaire that is enclosed, contains a variety of questions relaed
to safety standards and company perspectives on various issues. Many of the questions
can be answered by smply encircling the applicable answers. The survey can be

completed in about ten to fifteen minutes. Naturdly, you are asked to answer only those

questions that you fed comfortable in answering.
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Completed questionnaires should be returned by December 4, 2000 in the sdf-
addressed and stamped envel ope provided for this purpose.

The resaults of this study are part of a doctoral research effort. As a token of our
gopreciation for your participation, we will be happy to provide a summary report of this
research to you at no charge. Should you have any questions please fed free to cal us a
the telephone numbers provided below.

Responses provided by specific firms will be kept drictly confidential. Research
data will be summarized so the identity of individud participants will be conceded. Yoi

have our sincere thanks for participeting in this vauable sudy.

Yourstruly,
Jmmie Hinze Theo Haupt
Professor Ph.D. Candidate

(352) 392-4697 (352) 846-5453



APPENDIX H

FEDERAL REGISTER OF RECORDS OF VARIANCES

Year | Federa Standard | Applicant Record Variance
Register # | Number Type Type
1973 | 38:8545- | 1926.552 | Graver Tank & | Granted Temporary
8548 Manufacturing Co.
1973 | 38:16944 | 1910.107 | American Airlines Granted Temporary
1910.108
1974 | 39:1677- | 1910.176 | Fisher Mills, Inc. Granted Temporary
1678
1974 | 39:11481- | 1910.37 Rallins College Granted Temporary
11482
1974 | 39:37278 | 1910.28 Union Electric Company Granted Temporary
1976 | 41:15483- | 1918.66 T.A. Loving Company Granted Temporary
15484
1976 | 41:56110- | 1910.22 Metdplate Gdvanizing, | Granted Temporary
56111 1910.23 Inc
1977 | 42:54028 | 1910.22 Clark Grave Vault Co. Granted Temporary
1910.23
1977 | 42:55291 | 1910.22 Frontier Hot-Dip | Granted Temporary
1910.23 Gavanizing, Inc
1978 | 43:2945- | 1910.217 | West Pharmaceuticd | Granted Temporary
47 Services
1978 | 43:9887- |1910.106 | Minnesota Mining and | Granted Temporary
0888 Manufacturing Co. (3M)
1983 | 48:40463 | 1910.261 | Internationa Paper-Erie | Granted Temporary
Mill  (Hammerhill  Pgpers
Group)
1984 | 49:33755 | 1910.1043 | Graniteville Company Granted Interim
order
1985 | 50:6411- | 1910.1043 | Graniteville Company Granted Temporary
13
1985 | 50:10550 | 1910.1025 | 28 plants Granted Temporary
1985 | 50:11598 | 1910.1018 | ASARCO, Inc. Application | Permanent
1910.1025
1985 | 50:15004 | 1910.1025 | AMAX Lead Company of | Application | Permanent
Missouri
1985 | 50:15654 | 1910.262 | St. Regis Corporation Granted Interim
order
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Year | Federd Standard | Applicant Record Type | Variance
Register # | Number Type
1985 | 50:20145- | 1926.552 | Zurn Indudries, Inc. and | Granted Temporary
20149 Tileman & Co. Ltd
1985 | 50:24961 | 1910.1025 | ASARCO, Inc. Granted Interim
Order
1985 | 50:24963 | 1910.1025 | St. Joe Lead Company Application Permanent
1985 | 50:25343 | 1910.134 | Chlorine Indtitute, Inc. Application Permanent
1985 | 50:26853- | 1910.261 | St. Regis Corporation Granted Temporary
55
1985 | 50:28128- | 1910.1025 | St. Joe Lead Company Modification | Permanent
29
1985 | 50:2983 1910.134 | Chlorine Indtitute, Inc. Modification | Permanent
1985 | 50:30033 | 1910.1025 | ASARCO, Inc. Correction Temporary
1985 | 50:31441- | 1926.45 Union Boiler Company Granted Interim
5 1926.552 order
1985 | 50:40625 | 1910.1047 | Midwest Sterilization | Granted Interim
Corporation order
1985 | 50:40627- | 1926.552 | Union Boiler Company Granted Temporary
31
1985 | 50:41039- | 1910.1025 | AMAX Lead Company | Hearing Permanent
45 of Missouri Notice
1985 | 50:48281 | 1910.1025 | AMAX Lead Company | Hearing Permanent
of Missouri Notice
1985 | 50:6329- | 1910.1025 | AMAX Lead Company | Hearing Permanent
30 of Missouri Notice
1986 | 51:15707 | 1910.1018 | ASARCO, Inc. Withdrawd Permanent
1910.1025 Notice
1986 | 51:1708 1910.134 | Chlorine Inditute, Inc. Withdrawa Permanent
Notice
1986 | 51:16596 | 1910.1025 | AMAX Lead Company | Hearing Permanent
of Missouri Notice
1986 | 51:23859- | 1910.1025 | AMAX Lead Company | Granted Permanent
62 of Missouri
1986 | 51:32548 | 1910.1025 | Lenox China, Inc. Withdrawa Permanent
Notice
1987 | 52:184-87 | 1926.451 | Zurn Indudtries, Inc. Application Temporary
1926.552
1987 | 52:12629- | 1926.800- | Tomaro Contractors, | Application Permanent
32 804 Inc.
1987 | 52:22552- | 1926.552 | Zurn Indugtries, Inc. Granted Permanent
57
1987 | 52:24074- | 1910.1025 | ASARCO, Inc. Application Permanent
77
1987 | 52:30463- | 1910.1025 | Interstate Lead | Application Temporary
68 Company
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Year | Federd Standard | Applicant Record Type | Variance
Register # | Number Type
1987 | 52:30468- | 1910.1025 | SandersLead Company | Application Temporary
72
1987 | 52:38976- | 1910.1025 | Interstate Lead | Hearing Temporary
77 Company Notice
1987 | 52:45035 | 1910.1025 | Saunders Lead | Hearing Temporary
Company Notice
1988 | 53:20912- | 1910.1025 | Doe Run Company Application Permanent
13
1988 | 53:30491- | 1910.1001 | Bendix Friction | Granted Interim
2 1905.10 Maerids Divison of order
Allied-Sgnd, Inc.
1988 | 53:47884- | 1926.550 | Union Carbide Corp. Granted Interim
5 order
1989 | 54:12692- | 1910.1048 | Hoechst Celanese | Application Temporary
3 Corporation
1989 | 54:12691- | 1926.550 | Broad, Vogt & Conant, | Application Temporary
2 Inc.
1997 | 62:58995- | 1905.11 Dixie Divers, Inc. Application Permanent
59002 1910.423
1910.426
1998 | 63:579 1905.11 Dixie Divers, Inc. Comment Permanent
1910.423 Notice
1910.426
1999 | 64:71242- | 1905.11 Dixie Divers, Inc. Granted Permanent
71261 1910.423

1910.426
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