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Executive Summary

This research effort was a follow-on effort to the zero accidents work that was
sponsored by the ClI in the early 1990s. It was apparent that changes had taken place in
how safety was being addressed by many of the progressive or pro-active condruction
firms.  This research study was undertaken to identify the current best practices in the
condruction industry that maeke a difference in safety performance and that move the
industry toward the goa of zero accidents. Information was obtained by conducting two
different gudies. One study conssted of 106 replies obtained in a nationwide mailed
survey that was sent to the largest 400 congruction contractors. The second study
conssted of 38 persond interviews conducted on large North American congruction
projects. The results of these two studies are presented in separate chapters.

This research effort identified nine key topic areas that contribute to improved safety
performance.  The five high impact aress that were noted in the first zero accident report
are among these nine, but there are some notable differences in how these are now being
implemented. The nine key topic areas to achieve world class safety performance are
noted asfollows:

Management Commitment

Staffing for safety

Panning: pre-project and pre-task

Safety education: orientation and specidized training
Worker involvement

Evauation and recognition/reward

Subcontract management

Accident/incident investigations

Drug and dcohol testing

These topic areas are presented in order of how the development of a safety initiative
might take place. There is no atempt to prioritize them. The project team suggests that
these initiatives be taken as a consolidated group. There is no “slver bullet” in that good
safety peformance cannot be achieved with only one of the topic areas being
implemented. Of coursg, it is readily agreed that management commitment is perhaps of
paramount importance.

Management commitment for safety is essentia to onvey to others in the firm tha

costs, schedule, and quality do not take priority over safety. This can be demondrated in
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a vaigy of ways. The circumstances may dictate those means that are perhgps most
feedble The commitment must be sncere and it must somehow be conveyed to the
worker level.  Without this cler communication, safety performance will very likdy be
compromised.

Staffing for safety is essentid on large projects. It requires full-time safety
personnel to ensure that the safety needs of the projects are being satisfied.  Additiona
safety personnel will be required when the number of workers is increased. These safety
personnd form the core of the training program on the project and they will provide the
day-to-day safety support for the field personnd.

Pre-project and pre-task planning continue to play a vitd role in jobste safety.  Site
specific safety programs ensure that the projects have a safe start and the pre-task safety
plans ensure that the daily tasks are performed with safety integrated into the daily work
routine.

Safety education is a mgor component of jobste safety. The training and education
of workers should begin with forma jobgte orientation of every worker. As is true in
most settings, the learning process is never completed. As time goes by and as jobsite
conditions change, it is necessry to provide additiona training to workers. This training
tends to be focused on the needs of individuds, whether they are fidd workers,
SUPErVISOors, or managers.

Worker involvement is perhaps the area in which the most sgnificant changes have
taken place in recent years. This is essentidly based on the view that workers are not just
a valuable resource to be protected but aso a resource that can contribute to achieving the
god of zero accidents. Such involvement can be achieved through severd means,
including observations of worker behavior, input through worker safety perception
surveys, and by worker participation on safety committees.

Worker evaluations and recognition/reward programs have shown some SUCCESS in
improving safety peformances. While the traditiond incentive programs offer no
assurance of good safety performance, some techniques were noted to offer guidance. If
incentives are offered, for example, they need not be codlly, they should be given often,
and they should be based on a specific god. Good safety performance should aso

influence evauations that may directly impact wage increases.
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Subcontract management implies that the safety agenda of the generd contractor
must extent beyond its own employees. If the safety program is to be effective, it must
involve the subcontractors whereby they are included in the orientation training, the drug
testing, the safety planning, etc.

Accident/incident investigations must be conducted diligently to identify the root
causes. Near misses are now included in those events that are to be investigated. These
near misses are to be regarded as inexpensive “wake-up cdls’ tha may be instrumenta
and very vauablein avoiding codtly injuries.

Drug and alcohol testing continues to reved its importance to the achievement of
good safety performance.  Rehabilitation is currently not widdy employed in the industry
but may be an areato be given consderation in the future,

By employing the nine key topic areas of safety achievement, firms can be expected
to redize dgnificant savings through the reduction of injuries The cogt of investing in a
solid safety program will pay off handsomedy through the subgantid reduction redized
in the costs attributed to injuries.
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CHAPTER 1

INTRODUCTION

The condruction indusry continues to be one of the most demanding and
dangerous indudtries in the United States.  The diversity of congtruction projects and the
changing nature of congruction projects expose workers, unlike any other work setting,
to new hazards virtudly every day. To counteract this, proactive construction personnel
in the industry have teken mgor deps in identifying and diminating the causes of
accidents on job Stes. Safety has become one of the most important aspects of concern
on many condruction projects. Condruction firms ae redizing tha the initid
investment and the continuous efforts to maintain a good safety record do pay off by not
only reducing injuries on the job dte, but by aso contribuing to an “on time’ and
“within budget” project ddivery.

The large condruction firms account for most of the revenue generated when
compared to the total revenue of the industry. Therefore, the safety record and the way
safety is dructured in these firms are of consderable importance to the industry. “Large
condruction firms in the United States have made important srides toward improving
condruction safety. The mean injury rate for the largest firms has dropped by 26% since
1978. Large firms are dedicating more manpower, time, and resources to safety than in
the past” (Eich 1996).

Previous research has covered many aress of congruction safety, including what the
leading firms of the indudry are doing to minimize worker injuries, but in recent years

very little has been done in isolating and andyzing the methods and practices used to
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achieve drong safety performance on large condruction projects. Therefore it is the
purpose of this research to investigate the safety practices of large congruction projects
and large congruction firms to identify those practices that make one project or one firm
safer than the next.

By identifying methods that have proven effective in reducing worker injuries, the
condruction community will be provided with guidance for the effective means to

achieve the zero injury objective.
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CHAPTER 2

LITERATURE REVIEW

“Attention to safety in the condruction industry has increased dramdicdly in the
United States over the past few decades. The 1990s can properly be cdled the ‘decade
for condruction safety’. Severd factors have led to the grester emphasis on safety.
Although condruction work has become sdfer, there is gill much to be accomplished.
Since there is now a srong concern for safety in the construction community, one can
hope that further improvements will continue to reduce the numbers of fadities and
seriousinjuriesin the industry” (Hinze, 1997).

The large congruction companies have the greatest impact on the safety record of
the industry. This has prompted researchers to pay paticular atention to the methods
and techniques used by these companies in ther continuing efforts to achieve safety
excdllence.

“Numerous studies have been conducted in the area of condtruction safety and how
to improve the industry’s disma safety record. Topics of these research efforts range
from behaviord aspects of condruction safety to the eiminaion of physcd hazards.
However, very limited research has been caried out which isolates or redricts the
population to a particular firm Sze category. Large condruction firms are no exception.
A Dbetter undergtanding of what large congruction firms are doing to ad in the gradud
decline of tragic accidents may help accelerate the improvement process’ (Eich).

Charles L. Harison conducted one of the early Sudies that investigated safety

practices in large congruction projects in 1979. This study showed a comprehensve
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view of what the safety programs of very large condruction firms were like at the time
(Hinze and Harrison).

The Congruction Industry Ingtitute (Cll) conducted a study in 1993 that contributed
ggnificantly in further defining the measures needed to be teken in order to achieve
safety excdlence.  This sudy was followed by a vdidaion study conducted in 1998

(Hinze and Wilson).

Zero Injury Techniques

The Zero Accidents Task Force was formed by the Cll to continue research into the
important area of worker safety. The purpose of the task force was:

- To show owners and contractors how to achieve zero accidents on construction

projects.

- To convince management of the vaue of an effective safety program, through

research, by identifying techniques most successful in achieving zero accidents.

The Zero Accidents Task Force research identified five "High-Impact Zero Injury
Safety Techniques' that were being used by owners and contractors to achieve the "Zero
Injury" objective. The task force defined "safety excelence' as reaching a 1.00 or less on
the Bureau of Labor Statistics and OSHA Lost Workday Case Incident Rate (LWCIR).
Both smdl and large owners and contractors can benefit by including the five techniques
in a drong, basc safety program. The five high-impact zero injury techniques identified
by the task force were:

- Pre-Project/Pre-Task Planning for Safety

- Sdafety Orientation and Training
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- Written Safety Incentive Program

- Alcohol and Substance Abuse Program

- Accident/Incident Investigetions

The ressarch aso confirmed that zero lost workday incidents are achievable even
on larger projects. Of the 25 projects studied, eight had zero lost workday cases, nine had
an LWCIR of 1.0 or better (below 1.0), sx had LWCIR between 1.0 and 2.0, and two had
LWCIR of 3.40 and 4.37, respectively. The projects ranged in size from agpproximately
200,000 to 6,300,000 work hours completed at the time the research was conducted. The
task force further defined the projects with LWCIR greater than 1.0 up to the 4.4 LWCIR
project as "good in safety.” The task force was unable to find projects with a LWCIR
nearer the BLS/OSHA 1990 nationa average of 6.7. Since "poor safety” projects were
not identified for incluson in the study, the task force could only compare the "good" to
the "excdlent” projects  Doing s0, however, resulted in very identifiable differences in
the sofety management techniques used. The research dealy showed that the
implementation of the five high-impact techniques should adlow companies with "good’
condruction safety programs to advance in safety excellence, and thus achieve zero or
near zero LWCIR performance (ClI Publication 32-1, May, 1993).

The five High-lmpact injury techniques are included in more detal as they were

presented in the sudy by the Cl1 task force:

Pre-Project/Pre-Task Planning for Safety
Project hazard andysis is the systematic review of the scope of a project, focused

on identifying potentidly hazardous tasks, conditions, toxic/hazardous materids, or
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gpecid training/procedures required to perform work.  The intent is to identify those

hazards that exist and to develop a safe, cost-effective plan to perform the work.

Implementation - project/job andys's

A formd or informd hazard andyss is typicdly peformed using a project hazard
checklist as a guide. The project owner/contractor team reviews the preliminary design,
exiding plant and environmenta conditions, and locd requirements to identify potentia
loss exposures and specid execution planning requirements for training, permits, specid
equipment, etc. Subcontractor bids should aso nclude an andysis of the hazards of the
work to be done from ther perspective: any hazardous materids to be brought on ste,
gpoecid equipment needs or training required, etc. The project manager reviews the
anadysis to determine whether design, cost o procedural changes are indicated. An initid
survey is conducted a the earliest possble sage of desgn or a the initid congtruction
planning stage. The scope of work is reviewed for known tasks, locd/plant conditions,
exposures, and hazards that will exis on dte. The exact hazards and the equipment,
training, or procedures necessary are identified. If possble, design or congruction
methods are modified to diminate the hazards. If the hazard cannot be diminated, then
appropriate safety procedures, equipment, training, etc., are developed, purchased, or
planned. These are incorporated into the Site Specific Safety Plan.

Task hazard planning description

The review of the tasks to be peformed includes the identification of planned
procedures, potentia hazards, proper equipment to use, the safe work environment to be

maintained, and employee skillg'training required to perform the work.
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Implementation - task safety planning

Phase |. Foreman's weekly planning/scheduling meetings Task andysis and
planning generdly occurs a the crew level and is conducted jointly by the crew members
and the foreman. Here, the tasks to be performed in the upcoming week are reviewed and
generd  execution drategies and obvious hazards are identified.  Also, hazardous
interactions between simultaneous activities/crafts are identified and resolved.

Phase 1l: Worker's task safety planning:  This level of task andyss and planning
directly involves the foremen and workers as each day's work is outlined. Here the
foreman identifies the work to be done and how it is planned to be executed. At this time
the whole crew discusses any hazards anticipated, equipment needed to do the job safely,
gpecial training or new procedures needed to work safely, and persona protective
equipment to be provided and worn. This technique improves hazard awareness, assures
better employee compliance, and improves employee participation and buy-in to the

safety program.

Safety Orientation and Training

Orientation and training ae insgparable words where condruction safety is
concerned. The activities go hand-in-hand and should include both owner and contractor
personnd. The orientation is the "safety firsd step” given an employee before going out
on the job dte. It should be peformed in a meeting room sdting. It is given to dl
personnd, including vidtors, who wish to spend fidd time on the project dte.  The

orientation content is dl-inclusve. All information that people need to protect
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themsdves and others from injury is included. While the content will be the same for
large or smal contractors, the time spent will depend on the type of work, the stage of

completion and the attendant exposures that are present.

Outline of orientation content
Introductory remarks (usng senior Ste personne)
Type of project, type of owner, identity of the generd contractor, and the number
of subcontractors involved. How is the project managed? Who is respongble for
what? Wha will the completed project provide the owner? Whet is the project
geography or layout? Whereisfirs ad available?
An explanation of the Ste safety philosophy - "Zero Injury.” The top management
commitment to zero injuries and the provison of the resources to achieve that
objective. Requires the buy-in of al employees
Current safety performance status of the project.
Explanation of safety incentive programs.
Safety presentation - Presentation by a supervisor or for large jobs by a safety
professiond.
SHety is the fird priority, for dl employees, from top management to the worker.
The expectation is that there will be NO INJURY. Safety rules will be observed
with NO exceptions.
Sdety is a line responghility and it extends to the foreman and the workers.
Where safety professionals are used, explain their technica supportiverole,

Detailed emergency and fire procedures and evacuation routes.
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Detailed explanation of dl ste safety rules and procedures.

Safety training description

While the above is dearly training in and about safety, it does not provide in-depth
safety traning. More specific traning should be scheduled (prior to the need) in a
classroom setting for subjects such as the following:

- Hazard communication

- Materid Safety Data Sheets

- Lock out/tag out procedures

- Sceffold erection and use

- Use of fdl protection devices

- Proper respirator use, fit and care

- Specid tools; eg., hydraulic wrenches, etc.
- Rigging sefety/lift sgnds

- Crane and equipment operations

- Confined space entry procedures

- Chemicd handling safety procedures
- Electrical safety practices

- Radiation safety policies

- Safety harnessingpection and uses

- Emergency response training

- Argon/fud gas procedures

- Hot work
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- Forklift sofety
- Job sfety andlysis

- Accident/incident investigation

Safety Incentives

Safety incentives have been shown to be beneficid on some condruction Stes.
Incentives may be established exclusvely to reward safety performance or they can be
part of a broader project incentive program that could include schedule, cost and qudlity.
In this later case an integrated incentive program will need to be designed by the parties
with methods of measurement and milestones established to manage the program with

fairness.

|mplementation

"Monetary incentives' were ranked as one of the highet items of didinction
between the "excdlent” and "good" projects. Typicaly the programs were of the "cents
per hour" (the worker incentive depends on the number of injury-free work hours and on
the amount of the incentive set asde per hour) type and covered the trades as well as the
foremen. Safety incentives come in two basc forms gift items and monetary awards.
Higoricdly, "good safety performance’ awards to craft workers have been the "gift"
programs using items such as bal @ps, jackets, belt buckles, radios, and various types of
gift cetificaes. While this type program is commonplace and may have a podtive

impact on safety performance, it does not significantly reduce the frequency of injuries.
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However, a "gifts' program can be the forerunner to the type of incentive that many of
the projects in the research group used: monetary incentives.

The key result of monetary incentive awards to workers was the way communications
opened up with the dart of the incentive program. When "my incentive money” is a
deke, then everyone feds the urgent motivation to insure that dl safety items ae

highlighted and covered in discussons.

Adminidration

Once the amount of the incentive is determined, care must be used to insure equity
is established. Frequent payments were found to be commonplace. The typicd format
was monthly awards combined with an end of the project avard. Awards are typicaly
based on reaching "Zero" Lost Workday Case gods for a month or quarter. Separate
checks given to each trades person by ther foreman is typicd. The check amount for
eech digible person is for "hours worked that month” multiplied by the "cents per hour"
awvard. In some of the 25 projects the owners participated in funding the incentive

program. In other cases the contractor funded the program.

Measurement
The worker and foremen incentive awards are typicdly awarded or distributed
when meeting OSHA Lost Work Day Case gods. The Lost Work Day Case gods were

usudly zero.
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Observations and cautions

The Task Force fet that human suffering and the cost impact of worker injuries
avoided through the use of monetary incentive systems ae aufficient judification to
overide objections based on adminidrative difficulties. The expense of a properly
dructured incentive program is more than offset by the cost savings in achieving safety
excelence and, in fact, will yield anet profit.

Clear, ample, and concise communication of the incentive program to craft workers
is essentid.  So thet everyone knows how he or she is performing, this communication
should be ongoing. Incentive payments to craft workers need to be a reasonable
frequency, such as monthly or quarterly as the longest interval. They should be pad in a
separate "Safety Incentive' check. The incentive programs were not used to replace other
essentid dements of a fully developed safety program. In fact, if an dready effective
safety program was not in place fire, the task force pointed out that monetary incentives
may not yield an improvement. Incentive programs are not easy to administer to the
satidfaction of every sngle employee.  Incentives will be especidly troublesome to those
employees who work on the project but who are not digible for the incentive payments.

These objections can be overcome by the careful Structuring of the incentive program.

Drug and Alcohol Abuse Programs

From the research results, this technique had a ggnificant overal impact on
reaching the zero lost workday case level of safety performance. In the past five years,
the use of drug and acohol abuse programs in congtruction had profoundly improved

safety in the workplace. There were many sources for effective program guidelines.
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Many of the contractor associations offered guiddines for ther members.  These
programs vaied widdy in ther thrus. "Test sample handling protocol” and the

"accuracy of the testing laboratory” are the most critical aspects of such programs.

Didinctive d ements found by the research

There are many dements of drug and acohol abuse programs. The dements that
were digtinctly prevaent in the projects achieving safety excellence were:
a Regular inspections for contraband.
b. Screening tests conducted at random.
C. Screening tests conducted for alcohol.
d. Lower tier contractors required to have drug and acohol abuse programs.
e. Programs administered to ALL employees.

f. Screenings done after accidents (post accident).

Accident/Incident Investigation

The invedtigation of an accident/incident sends a message of management concern
to al employees on a project. Similarly, the falure to investigate accidents dso sends a
message, one of management disnterest and apathy toward worker safety. Owners and
contractors who were able to achieve zero or near zero injuries on ther projects had
rigorous procedures on dl aspects of accident investigations.  Such investigations find the
red or root causes of accidents, result in recommendations for accident prevention and
insure that follow up action does occu. Some of these were covered in the

implementation information that follows.
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Implementation
The following is a lig of questions (dong with ther answers) that describe the
various aspects of the investigation process.
-Who should investigate accidents?
Responsible parties, including both owner and contractor; people with gppropriate
skills, knowledge and interest in the prevention of future occurrences. Who was
involved? Were there any direct or indirect witnesses?
Use of experts where appropriate.
Use other resources, i.e., safety professonals.
-How should top management respond?
In cases of serious injury senior owner and contractor management should visit
the gite of the injury within 24 hours.
Roleistoinsure dl needed investigation priorities and resources are available.
-What should be investigated?
All recordables, dl firg ad cases, plus any "near misses' that could have resulted
in siousinjury.
-When should accidents be investigated?
As soon as practica is a good rule. The more serious the injury or near miss the
more quickly the investigation should begin.
A good ruleisto investigate dl serious injuriesimmediately.
Do not dlow any invedtigation to get in the way of "caring for the injured or other

people.”
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Other questions. Are key witnesses and injured parties ble?
-Where should the investigation take place?

Typicdly a or near the Ste of the injury. Interviews can be both on ste and in a

nearby office stting.
-What type of information should be assessed?

Determine the severity or potential severity of the accident?

Have smilar accidents happened before?

Take statements from witnesses.

Is there an agreement among witnesses at the scene?

Get hard evidence that cannot be easily disputed.

Address any circumstantid evidence.

Send the report to dl interested parties, including the highest management levels.

| nvestigations procedures checklist

1. Set your attitude to be impartia, concerned, and determined to protect others.

2. Go to the scene of the accident promptly.

3. Tak with the injured person, if possible. Tak to the witnesses and get facts.

4. While & the scene of the accident, look for evidence of the accident and listen
for clues of causes for the accident from conversations around youl.

5. Encourage people to give their ideas for preventing the accident.

6. Study the posshle causess Remember that accidents usudly have more than

one "contributing factor.” Include unsafe conditions as well as unsafe practices.
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7. Write a report using narrative form.  Never write the report while taking to the
injured employee or witnesses.

8. After writing the report, read it back for accuracy and read it to your accident
invedtigation team. After dl agree that it is correct, dl team members should sign
it.

9. Follow up to ensure that conditions are corrected.

10. Publicize any corrective action.

Zero Injury Techniques Validation
In 1998, the Nationa Center for Congtruction Education and Research (NCCER)
and the M. E. Rinker, S. School of Building Congruction at the University of Horida
conducted a survey to examine the impact of the Zero Injury Techniques report published
by the CIl (Hinze and Wilson, 1998).
The format of this sudy asked the 18 responding congruction firms to provide
information of the following:
Whether the responding company agreed with the importance played by the
five high-impact zero accident techniques.
Specific information on techniques that have been changed in the five high
impact areas as aresult of the zero accidents research findings.
Information on any other <specific changes tha the company has
implemented to improve project safety.
Suggestions on specific techniques that were felt to be worthy of adoption in

the future.
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Specific information on safety performance from 1994 through 1996.

“Reaults of this dudy show that condruction firms are implementing a variety of
programs to improve safety performance. More importantly, these programs are effective
in favorably influencing safety performance, whether measured in terms of recordable
injury incident rates, lost time injury incident rates, or experience modification rates.
While there is some concern regarding the merits of safety incentives, there is a generd
agreement that the five high impact techniques play a vitd role in safety performance.
Contractors are continuing to devise means by which safety program enhancements can
be made. The commitment to safety is clearly sncere.  Further developments in safety

enhancement programs can be expected” (Hinze and Wilson).
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CHAPTER 3

RESEARCH METHODOLOGY

The purpose of this Sudy is to assess the current status of the safety performance of
large condruction projects and large congtruction companies. This is intended to be an
update of and a follow-up to the 1993 ClI “Zero Injury Techniques’ study, the 1998
vaidation of that study, and the 1996 “Safety Practices of Large Congruction Frms’
sudy by William Eich. Unlike Eich's gpproach, this sudy will focus on the safety
methods and practices used on large congtruction projects as well as the practices of large
congtruction companies.

The 1993 Cll dudy identified effective safety techniques (Five High-Impact Zero
Accidents Technique) and since then many of the large companies that lead the ongoing
efforts to improve overdl safety on the job Ste and reduce the number of injuries, have
implemented these techniques. However, no formd effort has been made to subsequently
assess the impact of these techniques in a large project setting.  This study will determine
the extent that these techniques are used and at the same time determine the overal effect
they have on the safety performance of the projects where they are implemented and in

large congruction firms where they are implemented.

Data Collection
Consdering the intent of the study, two surveys were conducted. One survey was
focused on large condruction firms, while the other was conducted with large

condruction projects.  While both surveys asked questions about the five high impact

Documents
18 Document Sharing Hub

Full document details: Cll RR160-11 2002


http://www.avadocuments.com/doc/cii-rr160-11-2002
http://www.avadocuments.com/doc/cii-rr160-11-2002

techniques suggested by the ClI dudy, questions dso were included about the
implementation of innovative approaches not addressed in the prior sudy. The surveys
condituted the primary means for gatheing data  Both surveys covered dl five
techniques suggested by the Cll study and additiona areas that were suspected as
influencing the safety environment on large condruction projects and the practices of
large congtruction firms.

For the dudy of large condruction firms, the research indrument was a Six-page
urvey containing over 60 questions. The surveys to identify safety practices in large
condruction firms were maled to the largest condruction firms in the United States.
These firms were dl those included in the top 400 United States firms lised with the
ENR 400 which are primaily firms with annuad volumes of business exceeding $100
million. A few of the largest firms have business volumes that approach or exceed $10
billion. A total of 106 replies were received. Some of the completed surveys contained
only portions of the information requested, most notably excduding information about
safety peformance measures.  Also, 11 surveys were returned due to inaccurate
addresses.  The surveys were mailed in September 1999 and the replies were received
through December 1999.

The gudy of large condruction projects was conducted through dte vidts and
persond interviews. The research insrument conssted of a ten-page survey containing
over 200 questions. The study of the large construction projects was conducted through
interviews because it was fet that more detailled information would be obtained if the
interview approach were used. The response rate was aso expected to be very low if this

study had been done through a mailed survey. For this study, personnd from 3 different
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large congruction projects located in North America were asked to participate in the
sudy. All agreed to participae, resulting in 100% participation. While most interviews
were conducted in person, some were conducted over the telephone, especidly when
project location made ste vigts impractical. Of the 38 completed surveys, the first 23
responses were obtained by means of interviews conducted on the project stes. The
remaning interviews were conducted via telephone interviews by graduate students at the
Universty of Florida The interviews were generdly conducted with the project safety
representative, and afew were conducted with project managers.

About haf of the projects included in the study were congtructed for owners or by
contractors who were CII members. All projects that were identified by the research
team were approached for participation in the study. Only projects that had a contract
codt in excess of $50 million were sought for incduson in the dudy. To fadilitate data
collection in the western United States, a subcontract was awarded to the University of
Nevada, Las Vegas. Through this subcontract, ten interviews were conducted in the
Pecific states region. The 38 projects included in the study were being constructed by
more than 25 different construction firms. Mot interviews were conducted between June
and September 2000, while a few telephone interviews were aso conducted in October
and November. The projects were located in more than 10 states throughout the United
States.  Two of the interviews were conducted over the telephone with projects located in

Canada.
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Survey Format

Both surveys used in this research followed smilar formas.  All questions were
addressed to corporate or job-Site safety directors.  Since the collection of the data for the
large condruction projects was through one-ontone interviews with the safety
representative (primarily) of the projects, the extensve forma of the survey did not
gopear to affect the response willingness of the participants, i.e, respondents were
comfortable in addressng virtudly al questions that were asked. Of the questions in the
large congruction projects survey, approximately 60 percent were questions that could be
answered by a short answer (such as “yes’ or “no”) that could be easily noted or recorded
by the interviewer. The remaning quesions requested information that was mosly
decriptive or numericd in nature. A copy of both surveys, titled “Safety Survey of
Large Condruction Firms’ and “Safety Survey of Large Construction Projects’, can be

found in Appendix A.

Large Congtruction Firm Survey

The large condruction firm survey addressed important safety issues that reflected
current trends in the condruction safety practices of larger contractors.  The survey
included questions related to safety personnel, safety incentive programs, job Ste safety,
safety audits, incident invedtigetions, safety communicaions, drug testing, and generd
organizetion information.  The find portion of the survey asked questions about the
safety performance of the firm, including worker hours expended and the number of near

misses, OSHA recordable injuries, and logt time injuries.
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Large Construction Project Survey

Both surveys (lage firm and large project) covered the five high-impact areas
outlined by the 1993 CIlI study. In addition to these five areas, the large congruction
projects survey covered some other project-related safety issues. The interview questions
rdaed to: safety peformance (OSHA recordable injuries, log-time injuries, near
mises), safety personnd, firg ad dations, behavior based safety, safety perception
urveys, safety incentives, safety dinners, persond protective equipment, drug testing,
worker and management safety traning, accident/incident  investigations,  toolbox
mesetings, subcontractor safety, dte pecific aspects of safety and generad organization
information, generd information about the project and the involvement of the owner in
the safety related activitiess Because the information was sought through interviews, a
greater amount of information could be retrieved and in gregter detail.

Some quedtions in the survey were focused on behavior-based safety programs.
Many large firms that have safety as a mgor emphass in ther agenda have implemented
behavior-based safety programs.  These programs involve workers on the project by
cregting a team of safety observers (workers trained to observe) who periodicdly teke
time to observe other workers and determine if the work is being done safdy or not. The
team of observers reviews the observations of severad workers and tries to detect trends in
worker behavior that may affect the level of safety of the job site.

Owner and insurance carier involvement in project safety are aso among the
generd aress of project safety that were examined in the large project survey. There

were not examined in the large company survey.
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Data Analysis

A datigical program caled Statistical Package for the Socid Services (SPSS) was
sected to andyze the data The program facilitates data manipulation and datistics
generation. Two files were created to code the information of each survey for the
andyss. They are the “data definition file’ and the “data file’. The daa definition file
cregted a lig of variables, which corresponds to each variable in the survey. The data file
contained the raw data.

In the SPSS program the specific test used to assess the relaionship of different
vaiables with safety peformance was the Kendal's Corrdaion Coefficient.  The
correlation coefficient measures the dtrength of the linear relationship between two
vaiables. The range of the coefficient is the intervd between —1.0 and +10. A vaue
gpproaching +1.0 indicates the strongest possible linear relationship, while a vaue close
to —1.0 indicates the strongest possible negdtive linear relationship. A vaue of 0 shows
no relaion between the two variables (Kliemele and Schmidt 1991).

In this research dudy, the information of particular interest related to those safety
practices that influenced safety performance.  Thus, the ddtidicd anadyss sought to
identify those safety practices that were sgnificantly related with safety performance.
Safety performance was measured in terms of the number of OSHA recordable injuries
incurred per 200,000 hours of worker exposure. For both studies, the respondents were
asked to provide information on the number of OSHA recordable injuries and the number
of work hours recorded.

The correlation test generates the datidtical level of dgnificance associated with

the comparison between two variables According to the level of sgnificance of the
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asociation of two variables, one can draw conclusons about the drength of the
relationship between the two varigbles. Essentidly, the level of Sgnificance indicates the
probability that the reationship between the variables occurred by chance. As the
ggnificance level gpproaches zero, the probability becomes smaler that this relationship
occurred by chance. For example, if the level of Sgnificance between two variables is
0.005 (0.5%), then there is a probability of 5 in 1000 that the relationship between these
two varigbles can be dtributed to chance. To further illustrate, if a comparison between
the safety records of projects which hold toolbox meetings and those that do not shows a
0.005 levd of dgnificance, this would indicate a strong relationship between safety
performance and conducting toolbox meetings.

For this research, a corrdaion was consdered to be datigticaly sgnificant if the
level of dgnificance was bedow 0.05. Findings with a levd of dgnificance in the interva

between 0.05 and 0.10 are considered indicative of atrend and are aso reported.
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