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The purpose of this study was to determine if the implementation of a Behavioral

Safety process in a high tech worksite decreases injuries and their severity. The study

also sought to determine interest and participation in the corporate Behavioral Safety

process. Past injury data were collected and analyzed from corporate and site-specific

sources to compare injury rates of sites that had implemented the Behavioral Safety

processes to sites that did not implement the process. A Behavioral Safety survey was

administered to 1569 employees to determine the level of interest and perceptions of

the Behavioral Safety Observation and Feedback (BSOF) process at Corvallis. The

survey data was gathered using Websurveyor software. No discernable differences in

OSHA Recordable Case Rate (OCR) and Lost Workday Case Rate (LWCR) were noted

for sites that had implemented BSOF processes when compared to those that had not

implemented the process. Behavioral Safety sites, however, showed decreases in the

Lost Workday Rates (LWR), whereas the Non-Behavioral Safety sites showed

increases in the LWR, suggesting that more severe injuries have declined at BSOF

sites.
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The results showed that there was a decrease in the number of injuries in the

Corvallis high-risk job grouping from the period of FY'98 to FY'01 Individuals in this

job class operate manufacturing equipment, maintain equipment, work in labs, or

cleanroom environments. Similarly, there was an increase in the number of injuries in

the medium and low-risk job groupings.

These results suggest that the respondents in higher-risk areas (e.g. operators)

were more likely to agree that there is a need to have a Behavioral Safety Process in

place and functioning. In lower-risk areas (e.g. office workers), the respondents were

less likely to agree that participation in a Behavioral Safety process is needed.

Individuals who worked in manufacturing areas demonstrated more support for the

process than did individuals in office environments. Additionally, in areas where

management support was present, more employee support was visible.

The study showed an overall low level of interest in the process among

participants, and a lower level of interest by non-participants. Most would prefer to use

a process other than BSOF to improve personal behavior. Despite the lack of interest in

BSOF by participants, the respondents only partially supported a voluntary process and

they indicated increased safety awareness at work and at home. This included

increased recognition of safe behaviors in the work area, and an improved ability to

give and receive feedback to others.
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Does Implementing a Behavioral Safety Process Decrease Injuries and their
Severity?

INTRODUCTION

Companies have historically focused solely on improving the work environment

as a method of decreasing injuries and illnesses in the workplace. In the past 10 years,

the focus has been shifting to improving a person's behavior in order to decrease injuries

and illnesses in the workplace. Improving personal behaviors includes activities such as

adhering to procedures and restrictions, using personal protective equipment provided,

not engaging in horseplay, and being attentive. The rationale is that if there is a

reduction in the frequency in which people put themselves at risk, this behavior may

decrease the exposure to the possibility of injuries, thus lowering injury rates. Trained

supervisors or peers observe an employee doing their job tasks, and compare employee

behavior to a list of defined safe behaviors (Komaki, 1978). The safe and at-risk actions

are noted and the observer then gives the observed employee feedback on the safe and at-

risk actions that were observed (Vassie, 2000). This feedback assists the person in

knowing which behaviors are acceptable and which are not acceptable. This information

may also be gathered and tracked by tallying the checklists that have been completed.

Action is then taken to correct safety issues based on the data gathered. The assumption

is that employees who engage in safe activities decrease their exposure to risk, and thus,

decrease the likelihood of injury.

Companies claim that having a Behavioral Safety process is critical for decreasing

injury rates and saving money (Krause, 1998). One study was completed by the company
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Behavioral Science Technology (BST). BST chose two companies to study, which had

level injury rates in a baseline period. Group A in the study implemented a Behavioral

Safety process. Nine months later, Group B implemented a Behavioral Safety process.

BST found that in both groups A and B, there was a significant reduction in the injury

rates for a four-year period of time from the time the Behavioral Safety Process was

implemented (Krause, 1998). Northern States Power Company implemented a

Behavioral Safety Process in 1992-93 and based on current savings, estimate a total

savings over 20 years from 1992-2011 of $3.4 million in injuries, lost time, and workers'

compensation costs (Zenker, 1995).

Safety professionals and labor groups who oppose the use of Behavioral Safety

argue that it is an excuse to place blame upon the individual worker, so that money will

not need to be spent upgrading the work environment (Hoyle, 2000). Others that oppose

Behavioral Safety Processes feel that it turns the "Hierarchy of Control" of mainstream

safety, upside down. This means that more focus in placed on Personal Protective

Equipment (PPE) and Training, than on Engineering and Elimination of the Hazard

(McDonald, 2000).

Statement of Problem

Many newly created companies and consultants are selling behavioral safety, its

necessity, and how implementing processes on their job sites will dramatically reduce

injuries and their severity (Petersen, 1998). Controversy exists as to whether or not

implementing a Behavioral Safety process adds value to a safety system. Under

management direction at Hewlett Packard, Corvallis, a Behavioral Safety process was



implemented over a period of about 2-3 years among a population of about 5000 people.

Support for the process currently is declining, as some individuals involved in the process

are undermining it (Hewlett Packard, Corvallis, 2000).

The company also records injury rates. Injury rates are a method used in industry to

gauge how well a company is doing year to year on safety performance. Rates are

portrayed as a percentage of people getting injured per year. Injury rates declined for the

first 3 years from an OSHA recordable rate of 5.7 to 3.4 during implementation, training,

and execution of the process, but have returned to where they started at the beginning of

the project (5.62 FY '99, 4.62 YTD in FY'00) (Hewlett Packard, 2000). Managers are

concerned about the rising injury rates, and are seeking to understand if the Behavioral

Safety process that was implemented contributed to the decline in the injury rates and the

overall severity of injuries. They are also interested in learning if there is employer

interest in sustaining the process.

At the Corvallis site, the decision was made to implement a Behavioral Safety

process in which participation was mandatory. This participation in the Behavioral

Safety process became an expectation for performance and tracked as a performance

metric for business units and organizations. Employees perceived that they would

receive a poor performance evaluation if they did not participate in the process.

Performance evaluations determine the amount of pay increase that is received on a

yearly basis.

Feedback was given to the site implementation team that pointed to the perceived

need for non-mandatory participation. Employees who believed the process should be

voluntary began to undermine the process by filling out observation cards dishonestly and
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entering the data into the Safety-Online-System without ever truly completing the

observation exercise. This behavior raised questions at the Corvallis Site as to whether or

not the feedback about participation was genuine.

Purpose of the Study

The purpose of this research was to determine if the implementation of a

Behavioral Safety process as part of a safety program contributes to a decline

injuries/illnesses and their severity in a manufacturing and office work environment. The

following research questions guided the study.

Research questions

1. In the past 5 years, how have injury/illness rates varied in different

regions/organizations of Hewlett Packard that have implemented a Behavioral Safety

process compared to those that have not implemented a Behavioral Safety Process?

2. What differences in injury rates in high-risk, medium-risk, and low-risk areas at

Hewlett Packard-Corvallis may be attributed to the implementation of a Behavioral

Safety Process?

3. What are the demographic characteristics of people who are supportive of a

Behavioral Safety Process at Hewlett Packard-Corvallis? Demographics include

Work Area, Work Shift, Building, and Job Classification.

4. What are the perceptions of people regarding interest and participation in a

Behavioral Safety process at Hewlett Packard-Corvallis?
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The significance of this study is that the findings will assist the management in

making a decision of whether or not to continue to devote resources to sustain the

Behavioral Safety process at Hewlett Packard-Corvallis. It will also have a bearing on

whether the corporation as a whole should make Behavioral Safety a priority in their

safety management plan.

Definition of Terms

Behavioral Safety Process - A systematic approach to promoting behavior supportive of

injury prevention. This systematic approach is carried out by first identifying behaviors

that cause injuries or illnesses. Then, target behaviors are precisely defined to enable

reliable measurement. Next, mechanisms are developed and implemented for measuring

the behaviors in order to determine their current status; and reasonable goals are set for

improving behaviors or the work enviromnent. Lastly, feedback is provided to

individuals in the process and progress is reinforced (Sulzer-Azaroff 2000).

OCR OSHA Recordable Case Rate - OSHA Recordable Case Rate represents the

percentage of people that were injured in the workplace to a specified degree, which is

defined by OSHA regulations (Bureau of Labor Statistics [BLS}, 2001). OCR is

calculated in the following manner:

OCR = # of OSHA Rec. cases x 200.000
Average # of People x 173 x # months

The number 200,000 represents 100 people working 40 hours per week x 50 weeks per

year. The number 173 represents the number of hours worked per month (BLS, 2001).
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LWCR Lost Workday Case Rate - LWCR is a calculation of the OSHA recordable

cases that resulted in lost time from work. It is calculated using the following formula:

LWCR # of Lost Work cases x 200.000
Average People x 173 x # months

As in the OCR, the number 200,000 represents 100 people working 40 hours per week x

50 weeks per year. The number 173 represents the number of hours worked per month

(BLS, 2001).

LWR Lost Workday Rate - LWR represents severity of the lost workday cases. It

tallies all of the lost work days that have occurred from the lost work cases and generates

a rate to delineate how many days were lost. The LWR is calculated in the following

manner:

LWR = # of Lost Workdays x 200.000
Average People x 173 x # months

As in the OCR and LWCR, the number 200,000 represents 100 people working 40 hours

per week x 50 weeks per year. The number 173 represents the number of hours worked

per month (BLS, 2001).

High-risk Job Type This is a job grouping made up of Production Operators,

Maintenance Technicians, and ChemfMaterial Handlers.

Medium-risk Job Type This is a job grouping made up of Technical Writers,

Administrative Assistants, and other Office workers (>4 hours on keyboard/day).

Low-risk Job Type This is a job grouping made up of Managers and other Office

workers (<4 hours on keyboard/day).
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LITERATURE REVIEW

Behavioral Safety Process

Behavioral Safety is defined as "A systematic approach to promoting behavior

supportive of injury prevention" (Suizer-Azaroff, 2000). The emphasis of Behavioral

Safety is to promote worker involvement to improve health, safety, and environmental

performance (Vassie, 2000). People are encouraged to behave safely by providing

feedback to one another on safe and at-risk actions observed by peers. As companies

look to improve the cost of doing business, more and more scrutiny is being placed on

how to reduce injuries and illnesses in the workplace. Injury investigation, machinery

design, and rules and regulations are historical tools used to reduce injuries and illness.

In contrast, Behavioral Safety has become a topic of focus only in the last 5-10 years.

Behavioral Safety processes differ in form and complexity but share some

common elements (Sulzer-Azaroff, 2000). These include:

1. Identify behaviors that cause injuries or illnesses.

2. Define target behaviors precisely to enable reliable measurement.

3. Develop and implement mechanisms for measuring the behaviors in

order to determine their current status; and set reasonable goals for

improving behaviors or the work environment.

4. Provide feedback to individuals in the process.

5. Reinforce progress.

The current Behavioral Safety Process used at lIP-Corvallis includes all of these

mentioned elements with some added complexity. The process includes:
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1. Pre-implementation meeting with management to understand what

they can support, what are the minimum expectations for the process,

and boundary conditions.

2. Behaviors that may result in injuries/illnesses are identified and noted

on a list for each specific workgroup.

3. These behaviors are then defined by the employees, or a representative

group of employees, to ensure data consistency is present.

4. All employees are trained in the Behavioral Safety process and

expected to perform one observation per month. (An Observation

consists of asking another employee if they can make an observation,

taking --.5 minutes to observe the person's observable acts and actions,

comparing the observed action and actions to the pro-defined list of

safe behaviors, having a conversation with the observed which

includes giving feedback on the safe and at-risk behaviors that were

noticed, and then logging the information into the Safety Online

System, or SOS).

5. Feedback is provided after the observation is complete, personally to

the observed worker, and as a whole through management reports to

employees during assemblies.

6. The managers of each area and the safety department reinforce the

process.
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Behavioral Safety Studies

Several studies have been conducted to determine if implementing a Behavioral

Safety Process reduces injury rates and their severity. One study was conducted using 83

data evaluations of Behavioral Safety programs. The results showed that 32

demonstrated reductions in the incident rates (Sulzer-Azaroff, 2000). The study was

criticized, however, because the information gathered was not standardized. Studies that

based their results on Lost Workdays, Injury Rates, and number of injuries was

inadequate because the number of people changes from year to year or the number of

hours worked may have changed. The study did not use standardized rates, such as

OSHA Case Rates, Lost Workday Rates, or Lost Workday case Rates. These rates take

these factors into consideration when the calculations are completed (Bureau of Labor

Statistics [BLS}, 2000).

In a study on 16 different manufacturing companies from the United Kingdom,

Vassie (2000) found short term-improvements in health and safety, with 6 of the

companies revealing a 10% improvement in injury rates and 5 companies reporting

improvement of up to 10%. Two other companies reported that the process did not

change their safety performance, and three others reported no measurable effects because

there had not been ample time to determine if the process implementation created a

change. One interesting fact is that although short-term evidence was positive, long-term

evidence of improvements was limited (Vassie, 2000).

In 1993, management at Boise Cascade plant in Nampa, Idaho implemented a

Behavioral Safety process. Their current injury rate was 14 and within 3 years had
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dropped to 2.2. The lost workdays dropped from 146 days in 1993 to zero days in 1995

and 1996 (Occupational Hazards, 1997).

In an article titled, the "Origin and Fallacies of Behavior Based Safety," George

McDonald states that Behavioral Safety is not a new program. It was first noticed in the

literature in the work of H.W. Heinrich who was an Assistant Superintendent of

Engineering and Inspection for Travelers Insurance Company in the 1930s and 1940s.

Heinrich was making similar claims to that of current behavioral safety consultants,

claiming that 88% of all injuries are due to unsafe acts. It was found later that his claims

were based on supervisor accident reports that were poorly investigated (McDonald,

2000).

The Steelworkers union believes that workplaces with a behavioral safety

program integrated into their overall safety and health program see great improvements,

when the non-behavioral components of the safety and health program, as a whole, are

effective. If the management and labor are working together to eliminate hazards in the

workplace, this is the first important step to improving safety. Once this is established,

behavioral safety programs are more effective. If the labor unions feel they do not have a

choice in implementation of the behavioral program, it is doomed to failure (Frederick,

1998).

Behavioral based safety programs appeal to many companies because they make

safety and health improvement seem simple. This is through focus on workers, not on

management change or increased spending to engineer better safety solutions

(McDonald, 2000).
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An alternate, and widely recognized practice of lowering injury rates is to employ

the "Hierarchy of Controls." The "Hierarchy of Controls" is an important element of

traditional risk management that was introduced formally by The National Safety Council

in 1950 (McDonald, 2000). This "Hierarchy of Controls" was a means whereby a safety

professional could choose the means to mitigate risk of a situation. This risk

management tool includes:

1. Elimination or Substitution of the Hazard do away with an extra step in

the process if not needed, or substitute a known carcinogen for a chemical,

which is less hazardous.

2. Engineering design the machine so that on operator cannot put their

hands into a moving piece of equipment, install interlocks, machine

guards, etc.

3. Warnings install warning buzzers or flashing lights before a machine

begins to function to alert people in the area of a hazard.

4. Training and Procedures train employees to follow specified procedures

and send them through training courses to learn about the hazards they

may encounter

5. Personal Protective Equipment - have the employee wear Personal

Protective equipment to protect the employee from being exposed to

chemicals, mechanical hazards, noise, etc.

The "Hierarchy of Controls" is designed so that the first choice, which is safest, is to

remove a hazard all together and the last choice is to require that employees wear

personal protective equipment. With the first choice, employees are never exposed to the
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hazard. This is in contrast to the last choice in which there is simply a bather between

the hazard and the employee (McDonald, 2000).

P1. Clemens (1998, p. 83-84) from Sverdrup Technologies, Inc., stated that

"When seeking to eliminate risk by lowering probability, or severity, or both, rank

prospective countermeasures thusly:

1. Design design to exclude the hazard.

2. Engineered Safety Feature redundant backups, automated preventers,

interlocks.

3. Safety Devices guards, shields, suppressors.

4. Warning systems audible or visible alarms, bells, horns, etc.

5. Procedures and Training.

The most effective way to reduce a hazard is to not make it available to humans. The

least effective manner is to give an individual training, procedures to follow, or the use of

personal protective equipment (Clemens, pp. 83-84, 1998)."

Behavioral Safety Processes turn the "Hierarchy of Controls" upside down and

focus on wearing personal protective equipment, procedures, or training to mitigate the

risk. These are all dependent upon the individual's decision to change behavior rather

than on changing the work environment. It is usually less expensive to give a worker a

pair of safety glasses or earplugs than it is to redesign a piece of equipment to be safer.

A Behavioral Safety Approach would first identify critical behaviors, then inspect and

observe compliance with critical behavior checklist, and follow up with warnings,

coaching, and punishment. This is in contrast to a systems approach in which the hazards

are identified, the level of risk is identified for each hazard, and the hazards are controlled
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using the hierarchy (McDonald, 2000). At times, during chemical spill clean up or

emergency situations, it is appropriate to wear personal protective equipment to separate

the worker from the hazard. To commonly resort to use of personal protective equipment

to deal with a hazard that could be fixed in another manner is the last resort (Hoyle,

2000).

Some experts believe that when a safety culture only depends upon a behavioral

safety program to make workers safer in the workplace, it is bound to fail (Gellar, 1998).

If the safety culture, however, includes a management that is willing to fix unsafe areas

or tools in the work environment, hear and act upon the safety needs of the workers, and

show visible safety leadership, a behavioral safety program will likely augment this

already successful program. If the tools are not provided to do a job safely or no visible

leadership is present, however, a behavioral safety program will not function effectively.

Other factors that determine success of a behavioral safety program that are not

explored in this study include a robust management system for dealing with safety

concerns in the physical work environment, strong and visible management leadership,

allowing workers to own and change the process with strong management backing,

reinforcement for good results, and constant feedback on status of the process. A

deficiency in any one of these could cause the process to be ineffective (Suizer-Azaroff,

2000).
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METHODOLOGY

Data were collected using several different strategies, including using existing

data from Safety On-line System database and hard copy injury/illness archives from

Corvallis-OR, Puerto Rico, San Diego-CA, Sonoma County-CA, Ft. Collins-CO,

Vancouver-WA, The Americas Field Offices, and Roseville-CA. Additional data came

from The Behavioral Safety Survey 2000, which was distributed only to Corvallis HP

employees.

Existing Injuryulllness Data

Behavioral Safety was implemented throughout Hewlett Packard-Corvallis

beginning in 1997. Correlative injury/illness data were collected by a paper tracking

system up to 1997, and then collected on Safety On-line System from 1997 to the present.

Safety On-line System is a software program created by Hewlett Packard-Corvallis. This

system is currently used to track Injury/Illness Data and Behavioral Safety Observations

for Hewlett Packard, Corvallis. Injury reports, which generate injury rates, are entered

into the Safety On-line System (SOS) whenever an injury occurs on the Corvallis Site.

Data were collected from this system in order to compare injury rates before and after the

implementation of the Behavioral Safety process on the Corvallis Site of Hewlett

Packard. Data for the other sites were collected from a centralized Injury/Illness

Corporate Data Warehouse. The rates collected from the Corporate Data Warehouse

were the OSHA Recordable Case Rate, Lost Workday Case Rate, and Lost Workday

Rate.
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Injury/illness rate data were gathered from the Safety On-line System, from

November 1, 1997 to the present, and converted into a Microsoft Excel file so that sorting

and analysis could occur. The data were first sorted into the four different years, FY'98,

FY'99, FY'00, and FY'01 (FYFiscal Year), and then sorted by quarters. Quarterly data

were then further sorted into High, Medium, and Low-risk job groupings. This was

accomplished by executing an Excel sort on the job-type column followed by manual

categorization into the different job groupings. The number injured in each of these

groups per year was then counted and graphed.

Survey Development and Administration

The researcher developed a survey instrument in consultation with the HP-

Corvallis Environmental Health and Safety Management Team to obtain feedback and

information regarding the current Behavioral Safety process and its status of

effectiveness. The survey was made up of 21 questions (See Appendix A). The survey

gathered demographic information as well as process-effectiveness information.

Questions were also developed to understand personal perceptions about the Behavioral

Safety process of employees who represent past, current, and future users of the

Behavioral Safety Process. Specific questions were adapted from a previous HP-

Corvallis survey "1997 IJBU Safety Culture Survey," which was developed by HP-

Corvallis Safety Change Management and administered to HP-Corvallis IJBU

manufacturing staff

The Behavioral Safety Survey 2000 was created using the format available on

WebSurveyor (Websurveyor, 2000). The Web surveyor software allows the respondents
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to answer the survey questions in an electronic format. A survey link was e-mailed to

1569 randomly chosen individuals within Hewlett Packard-Corvallis using a standard

cover letter and instructions (See Appendix B).

The survey was approved by Oregon State University's Institutional Review

Board for the protection of Human Subjects. A survey pre-test was also conducted to

verify that the proposed survey was easily understood and responded to accordingly.

This pre-test was administered to 10-15 individuals in Hewlett Packard-Corvallis.

Feedback from the pre-test was incorporated into the final version.

Sample Selection

A letter of invitation to participate in the survey was sent with the survey

hyperlink describing the reason for the survey, selection criteria, and scope of individuals

polled (See Appendix B). It also informed those taking the survey that the results may be

sent to them following data analysis, upon completion of the study.

The participants were chosen by first obtaining a list of all HP employees' e-mail

addresses on the Corvallis site. This list was then pasted into a Microsoft Excel

spreadsheet. The random number generator function was then run which assigned a

random number to each of the e-mail addresses on the list. These random numbers were

then sorted from low to high. The first 1569 names (one third of the HP employees) were

sent an e-mail note requesting their participation. One of the limitations to this tool,

discovered later by the researcher, is that the Websurveyor tool does not allow the

surveyor to know who specifically has responded to the survey request. One of the tool's

standards is privacy of the participant. No follow up messages were sent to those
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participating in the survey. The response rate, therefore was low (17.2%), with 270

participants responding to the survey.

Analysis

Data were analyzed and described using Microsoft Excel 2000 version 9.0.

These functions included sorting of the data based on the information that was desired,

trend analysis, calculation of mean values, and calculation of percentages. Graphical

analyses were also prepared using Microsoft Excel 2000.

Web surveyor Corporation provided a useful tool for analyzing the data that was

input into the system. This tool utilized was Websurveyor Desktop 3.0. This tool

generated graphs exportable to Microsoft PowerPoint, and spreadsheets exportable to

Microsoft Excel.

The data were first downloaded from the Websurveyor server, which gathered all

of the responses to the survey. The data were then exported into a Microsoft Excel

format for easy sorting and analyzing, and analyzed to determine if there were groups

with specific demographic information who were more supportive than others of the

Behavioral Safety process.
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RESULTS

This chapter reports the findings relative to the four research questions that guided

the study. The questions are the following:

1. In the past 5 years, how have injury/illness rates varied in different

regions/organizations of HP that have implemented a Behavioral Safety

process compared to those that have not implemented a Behavioral Safety

Process?

2. What differences in injury rates in high-risk, medium-risk, and low-risk

areas at Hewlett Packard-Corvallis may be attributed to the

implementation of a Behavioral Safety Process?

3. What are the demographic characteristics of people who are supportive of

a Behavioral Safety Process at Hewlett Packard-Corvallis? Demographics

include Work Area, Work Shift, Building, and Job Classification.

4. What are the perceptions of people regarding interest and participation in a

Behavioral Safety process at Hewlett Packard-Corvallis?

Injury/Illness Rates for Behavioral Safety Sites

The first question required comparing the injury/illness rates at different

regions/organizations of HP who have implemented a Behavioral Safety process to those

who have not implemented a Behavioral Safety Process. The injury/illness rates that



19

were explored were OSHA Recordable Case Rate (OCR), Lost Workday Case Rate

(LWCR), and Lost Workday Rate (LWR).

Calculation of Rates

OSHA Recordable Case Rate represents the percentage of people that were

injured in the workplace to a specified degree, which is defined by OSHA regulations

(Bureau of Labor Statistics [BLS], 2001). OSHA Recordable Case Rate (OCR) is

calculated in the following manner:

OCR = # of OSHA Rec. cases x 200.000
Average # of People x 173 x # months

The number 200,000 represents 100 people working 40 hours per week x 50 weeks per

year. The number 173 represents the number of hours worked per month (BLS, 2001).

The Lost Workday Case Rate (LWCR) is a calculation of the OSHA recordable

cases that resulted in lost time from work. It is calculated using the following formula:

LWCR # of Lost Work cases x 200,000
Average # of People x 173 x # months

As in the OCR, the number 200,000 represents 100 people working 40 hours per week x

50 weeks per year. The number 173 represents the number of hours worked per month

(Bureau of Labor Statistics [BLS}, 2001).

The Lost Workday Rate (LWR) represents severity of the lost workday cases. It

tallies all of the lost work days that have occurred from the lost work cases and generates

a rate to delineate how many days were lost. The LWR is calculated in the following

manner:

LWR # of Lost Workdays x 200,000
Average # of People x 173 x # months
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As in the OCR and LWCR, the number 200,000 represents 100 people working 40 hours

per week x 50 weeks per year. The number 173 represents the number of hours worked

per month (Bureau of Labor Statistics [BLS], 2001).

When a Lost Workday Case occurs people are not able to go back to work. The

Lost Workday Rate increases as they are out of work for numerous days. The Lost

Workday Case Rate counts I for each case that occurs. The Lost Workday Rate counts

each day that is lost per case. An individual may have had a back injury that would only

count as 1 case when the Lost Workday Case Rate is figured. This same individual may

have lost 30 days of work, which would show how severe the injury was and be reflected

in the Lost Workday Rate.

In the following paragraphs, the terms OSHA Recordable Case Rate (OCR), Lost

Workday Case Rate (LWCR), and Lost Workday Rate (LWR) are used to explain safety

performance of the specific sites that are named.

Corvallis

At the site in Corvallis, data were collected using SOS (Safety Online System),

which is used to record real-time information from injury/illness reports. SOS calculates

OSHA Recordable Rates, Lost Workday Case Rates, and LostWorkday Rates. The

Behavioral Safety process was implemented in Corvallis from 1997-1998. The data

showed that there was a general decrease in the OSHA Recordable Rate from Fiscal Year

(FY) '96 to FY'99. Injury rates after this point increased, returning to 5.45 for FY'01

(See Figure 1).
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The results reflect an overall decrease in the rate of cases that resulted in lost days

from work. This means that the number of OSHA recordable cases that resulted in the

worker not being able to return to work the next day is decreasing.

The results also showed that there has been a gradual decrease in numbers of lost

workdays from injuries. This means that the cases that did result in lost workdays

averaged less lost days per case currently than in the past, or that severity of cases has

declined in Corvallis during this time period.

Figure 1 Corvallis OCR, LWCR, LWR from FY'96 to FY'01
Source: HP- Corvallis, 2001

Corvallis OCR, LWCR, LWR from FY'96 to
FY'01 Year to date
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Puerto Rico implemented a Behavioral Safety process over a period of time from

Q3'97 to Q3'98. They demonstrated a very rapid OSHA Recordable Case Rate reduction

after Q3'97 and maintained these low levels to the present (Lopez, 2000). The Lost
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Workday Case Rate remained at a very low level and no noticeable improvement took

place during the period of study (See Figure 2).

Figure 2: Puerto Rico OCR and LWCR from FY'96 to FY'00
Source: Lopez, 2000
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Puerto Rico OCR and LWCR are shown separate from the LWR because of the

difference in scale. When these rates are shown together, the OCR and LWCR changes

seem negligible. The results also demonstrated a decline in the severity rate of the

injuries from FY'96 to FY'00 (See Figure 3).

Figure 3: Puerto Rico OCR, LWCR, and LWR from FY'96 to FY'00
Source: Goodnow, 2001

Puerto Rico OCR, LWCR, LWR from
FY96 to FY'00

80

4--OCR

20 HLWRTrendIIne

Fy96 FY'97 FY'98 FY99 FY00



23

San Diego

San Diego implemented a Behavioral Safety Process in November of 1998. They

have had a constant decrease in their OSHA Recordable Case Rate after this point (See

Figure 4).

The data also demonstrated an apparent downward trend in the Lost Workday

Rate. Accompanying these rate decreases in San Diego was the LWCR. In FY'96 the

Lost Workday Case Rate was near 3 and declined to insignificant levels (See Figure 4).

Figure 4: San Diego OSHA Recordable Case Rate FY'94 to FY'01
Source: HP-San Diego, 2001, Goodnow, 2001
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Sonoma County

Sonoma County implemented Behavioral Safety in 1998. These data showed a

very gradual decrease in OCR and LWCR from FY'96 to FY'00 (See Figure 5). During

this time the LWR was not steady, but the trend also showed a slight decline. Lost

Workday Case Rate and Lost Workday Rate from FY'00 was not available. In



24

November of'99, HP officially spun off Sonoma County as part of Agilent Technologies,

which provided the FY'00 and FY'01 Recordable Case Rate data (Eischen, 2000).

Figure 5: Sonoma County Rates from FY'96 to FY'00
Source: Goodnow, 2001, Eischen, 2000

Injury/illness Rates for Non-Behavioral Safety Sites

HP Field Offices - Americas

The HP Field Offices are made up of salesmen and consultants that spend the

majority of their time traveling and servicing pieces of equipment. They did not

implement a Behavioral Safety process at their sites. The OSHA Recordable rates for the

Americas Field Offices have been constantly decreasing from 1.6 in FY '96 to .7 in FY

'2000 (see Figure 6). The results also shows that the Americas Field Offices have not

had a noticeable decrease in their Lost Workday Case Rate, which has remained at very

low levels (Koschel, 2001).
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Figure 6: Americas Field Office OCR, LWCR, LWR from FY'96 to FY'00
Source: Koschel, 2001, Goodnow, 2001
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Although trend analysis of the past three years shows a sharp increase in the Lost

Workday Rate for the Americas Field Offices, more historical data may be necessary to

suggest a long-term trend.

Vancouver

The Vancouver site has attained a reduction in their OSHA Case Rate, Lost

Workday Case Rate, and Lost Workday Rate. Behavioral Safety was not implemented

on the Vancouver site. A clear trend downward is very noticeable in each of these

different rates. The most notable decrease is in the severity of the injuries (as denoted by

the Lost Workday Rate), which decreased from 9.8 in 1996 down to 0 in 2000 (See

Figure 7). Although there was a large increase from FY'97 to FY'98, there is still an

overall downward trend from FY'96 to FY'00.
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Figure 7: Vancouver Rates from FY'96 to FY'00
Source: Goodnow, 2001

Vancouver Rates from FY'96 to FY'00

The sharp decreases in these numbers may be due to outsourcing specific high-risk

functions and removal of 90% of manufacturing processes over the past 3 years. An

additional factor that may have a bearing on these rates is that there has been high

employee turnover at this site, unlike employment patterns at the other sites.

Roseville

The Roseville Site did not implement a Behavioral Safety Process.

The findings demonstrated an OSHA Recordable Rate that had a slight downward trend

from an average 2.5 in FY'96 to 2.3 in FY'00. The Lost Workday Case Rate remained

flat at very low levels during this time period. The data showed an increase in the Lost

Workday rate over this period of time from an average point based on trend analysis of

6.8 in FY'96 to 9.0 in FY'01 (See Figure 8). This data suggests that the Roseville site
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has remained constant in OSHA Recordable Case Rate and Lost Workday Case rate, and

has shown an increase in severity of injuries over the past 5 years.

Figure 8: Roseville Rates from FY'96 to FY'00
Source: Goodnow, 2001
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Fort Collins

The Fort Collins Site also had similar results to the Roseville site. The data

demonstrated that there was an overall decrease in OSHA Recordable Case Rate from 3.1

in FY'96 to 1.0 in FY'00 (See Figure 9). There has also been a slight decrease in the

Lost Workday Case Rate, from .8 in FY'96 to .6 in FY'00 using trend analysis data. Ft.

Collins showed a clear increase in Lost Workday Rates from 1.1 in FY'96 to 4.5 in

FY'00 based on trend analysis.
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Figure 9: Ft Collins OCR, LWCR, LWR from FY'96 to FY'00
Source: Goodnow, 2001
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Site Comparison Graphs and Results

The majority of the sites that implemented a behavioral process showed a

decline in the injury/illness rates. Some of the sites that showed steeper decreases

included Puerto Rico and San Diego. Other sites such as Corvallis, showed a decrease in

the injury rates for the first few years, but then increased to where they had started. An

overall decrease in the OSHA Recordable Rate was still noticed at all sites that had

implemented a Behavioral Safety Process (See Figure 10).

Sites that had not implemented behavioral safety processes also showed a

decrease in the OSHA Recordable Case rates during the same periods of time.

Vancouver, Fort Collins, Roseville and the Americas Field Offices all had a decline in

this rate.
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Figure 10: Behavioral Safety Sites OCR from FY'96 to FY'01
Source: Goodnow, 2001
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Figure 11: Non-Behavioral Safety Sites OCR from FY'96 to FY'00
Source: Goodnow, 2001
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The Lost Workday Case Rates remained flat in the majority of the Non-

Behavioral Safety Sites, as well as the Behavioral Safety Sites.
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The results showed that sites that did not implement a Behavioral Safety Process

had an increase in the Lost Workday Rates, or severity of the injuries that did occur.

Reductions in Lost Workday Rates appeared at all sites using a Behavioral Safety process

(See Figure 12).

Figure 12: Behavioral Safety Sites LWR from FY'96 to FY'01
Source: Goodnow, 2001
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All non-Behavioral Safety Sites showed an increase in the LWR except for the

Vancouver site (See Figure 13). The Vancouver Site outsourced processes and 90% of

their manufacturing staff where many injuries were occurring which cause the reduction

in the LWR.
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Figure 13: Non-Behavioral Safety Sites LWR from FY'96 to FY'00
Source: Goodnow, 2001
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There does not appear to be a difference in the movement (increase or decrease)

of the OCR and LWCR when these rates are compared at all sites. Of note, however, is

that there was an upward trend in the LWR of the Non-Behavioral Safety sites that was

not apparent at Behavioral Safety sites (See Figure 13).

A comparison was also made between the OCR, LWCR, and LWIR of sites that

had implemented a Behavioral Safety Process and sites that had not implemented a

Behavioral Safety Process. All sites had implementation occurring in 1998. The

Behavioral Safety sites were compared to the Non-Behavioral Safety sites by calculating

the average OCR, LWCR, and LWR before 1998 and after 1998 (See Table 1). The

results showed that all sites that had implemented a Behavioral Safety Process showed a

decrease in the OCR, but all the sites that did not implement a Behavioral Safety Process

also showed a decrease in OCR.

All of the sites that had implemented a Behavioral Safety process showed a

decrease in the LWCR (See Table 1). In contrast, sites that had not implemented a

Behavioral Safety process showed mixed results.
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The LWR results clearly demonstrated that all sites that implemented a

Behavioral Safety process had a decrease in the LWR. in contrast, all the Non-

Behavioral Safety sites, except Vancouver, showed an increase in the LWR from the

average rate prior to 1998 (See Table 1).

Table 1: Pre and Post implementation OCR, LWCR, LWR for all sites from FY'96 to
FY'00.
Source: Goodnow, 2001

Behavioral Safety
Implemented/Year

verage Rate
Before 1998

ve rage
Rate After
1998 Increase/decrease

orvaIlis OCR es 1997-98 5.19 3.87 lecrease
San Diego OCR 'es 1998 5.7 3.3 Jecrease

'uerto Rico OCR 'es 1998 3.58 ).9 lecrease
Sonoma Co OCR 'es 1998 1.18 3.02 Jecrease

/ancouver OCR No 5.38 2.78 Jecrease

Roseville OCR No 45 1.33 Jecrease

Ft.CoIIinsOCR No 2.5 1.12 Jecrease
mericas Field

)CR No 1.6 1.18 Jecrease

orvallis LWCR 'es 1997-98 2.03 ).69 lecrease

an Diego LWCR (es 1998 ).72 ).23 lecrease
Puerto Rico LWCR 'es 1998 ).87 ).48 lecrease

5onoma Co LWCR 'es 1998 172 1.3 lecrease
/ancouver LWCR No ).85 ).28 lecrease

oseviIle LWCR No ).48 ).48 no change
Ft. Collins LWCR No 0.31 ).89 ncrease
\mericas Field

LWCR No 0.33 ).33 no change

orvalIis LWR Yes 1997-98 27.3 18.28 lecrease

San Diego LWR 'es 1998 16.87 5.48 lecrease

Puerto Rico LWR 'es 1998 56.38 18.14 lecrease
3onoma Co LWR 'es 1998 31.08 27.18 lecrease

/ancouver LWR No 3.09 .08 lecrease

Roseville LWR No 5.77 9.35 ncrease

Ft. Collins LWR No 1 .28 3.77 increase
mericas Field

LWR No 3.68 .79 ncrease
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Behavioral Safety Impact on Different Job Groups

The second research question sought to determine if there were differences in

injury rates between different job classifications. This research question states, "What

differences in injury rates in high-risk, medium-risk, and low-risk areas at Hewlett

Packard-Corvallis may be attributed to the implementation of a Behavioral Safety

process?" The high-risk group was made up of production operators, process

technicians, maintenance technicians, and material/chemical handlers. The medium-risk

group was comprised of technical writers, administrative assistants, and other office

workers who spend greater than 4 hours at the computer per day. The low-risk group

encompassed managers and office workers who spend less than 4 hours on the computer

per day.

As a point of reference, Behavioral Safety was implemented in 1997-1998. A

graph was first created to analyze all of the job categories, by quarter with the sum of

total injuries. A linear trend line was also added so that trend analysis could occur (See

Figure 14). A downward trend in total injuries was noticed on an average from --9O

injuries per quarter in Q1'98 down to 8O injuries per quarter in Q2'Ol.

Additional analysis was executed when each of the job classes (High, Medium,

and Low) were divided. The first group analyzed was the High-risk group. The high-risk

group on the Corvallis site is made up of 1861 employees. This represents 41% of the

workforce (McCarty, 2000). The results demonstrated that there was an overall

downward trend from 81 injuries in Qi '98 to -59 injuries in Q2'Ol (See Figure 15).
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Figure 14: Corvallis Total Injuries from Q1'98 to Q2'Ol
Source: SOS-HP, Corvallis, 2001

This represents a 27% decrease in the number of injuries among operators,

technicians, and material handlers. Operators showed a 10% decrease in injuries but

technicians showed an overwhelming 43% reduction in injuries.

It was difficult to obtain injury data for the material/chemical handlers because of

the small population (sample size) of respondents that represents this job category.

The medium-risk group was made up of technical writers, administrative

assistants, and other office workers that spend greater than 4 hours per day using a

computer. This group is made up of 690 employees, which represents 15% of the

Corvallis workforce (McCarty, 2000). The data showed an increase in the number of

injuries that occurred in this group of people (See Figure 16).

An average of7.5 injuries occurred in Q1'98 compared to an average of'-'10.3

injuries in Q2'Ol based on trend analysis. This represents an increase in injuries of 27%

in this job class. Specifically, Administrative Assistants and Technical Writers were

virtually steady whereas the group made up of individuals that use a computer for more
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that 4 hours per day increased from 3.9 injuries to 6.3 (See Figure 16). Because of the

low number of injuries, it is best to look at the Totals for this job class.

Figure 15: Total injuries in High Risk Job Types, Corvallis, QIl'98 to Q2'Ol
Source: SOS-HP, Corvallis, 2001
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Figure 16: Corvallis Medium Risk Job injury rates from Q1'98 to Q2'Ol
Source: SOS-HP Corvallis, 2001
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The low-risk group was made up of managers and office workers that spend less

than 4 hours per day working at the computer tenninal. The low-risk group in Corvallis

has a population of 1999, which represents 44% of the workforce (McCarty, 2000). The

data demonstrated that there was an overall upward trend in the number of injuries in this

job class. In Q1'98 there was an average number of injuries at 4.7. This is compared to

10.9 injuries in Q2'Ol (See Figure 17).

Figure 17: Total injuries from Low risk Job Types from Q1'98 to Q2'Ol
Source: SOS-HP, Corvallis, 2001
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In summary, the results showed that there was a decrease in the number of

injuries in the Corvallis high-risk job grouping from the period of FY'98 to FY'01.

Individuals in this job class operate manufacturing equipment, maintain equipment, work

in labs, or cleanroom environments. Similarly, there was an increase in the number of

injuries in the medium and low-risk job groupings. These latter two job classes are made

up of individuals that are mainly office workers.
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Demographics of Supporters of a Behavioral Safety Process

The third research question sought to determine, "What are the demographic

characteristics of people who are supportive of a Behavioral Safety Process at Hewlett

Packard-Corvallis?" Demographics include work area, work shift, building, and job

classification." This data was gathered through the Behavioral Safety Survey 2000.

There was only a 17% response rate. We found that 214 (80%) of the respondents to the

survey answered affirmatively to Question 1, which asked whether or not they were

currently participating in a Behavioral Safety process, or had participated in a Behavioral

Safety process in the past.

A summary of responses to a number of the questions is shown in Table 2. For

the following responses to questions that are reported here, the positive (Strongly Agree,

Agree) responses were added together and then divided by the total number of responses

that were received from that building (See Table 2). This includes only those who

responded "Yes" to Question #1 in the survey, which asked respondents if they were

participating in the BSOF Process.

Question 2 of the survey asked, "BSOF Observations have helped me become

more safety conscious at work." The response to this question was positive. Sixty-four

percent of respondents either agreed or strongly agreed that BSOF Observations had

helped them become more safety conscious (See Figure 18). The most positive support

came from Building 2 who had 78% who either agreed or strongly agreed that BSOF

Observations have helped employees in this area become more safety conscious at work.



Table 2: BSOF Survey 2000 Responses by building for questions 2, 4, 5, 11, 12, 15, and 17 displayed by number of responses
and percentage of respondents.

Survey Question Agreement_n(% of responses from each building)
Bldg 1 Bldg 2 Bldg 3 Bldg 4 Bldg 5 Bldg 6 Bldg 7 Bldg 8 Bldg 9 Bldg 10 Bldg 11

Q2: BSOF Observations have
helped me become more safety
conscious at work 3(27%) 25(78%) 20(66%) 20(71%) 18(53%) 15(15%) 5(63%) 9(64%) 9(64%) 10(59%) 1(50%)

Q4: I believe I should participate In
the BSOF Process because of the
risk level of my job 0(0%) 19(59%) 8(27%) 11(39%) 8(24%) 4(16%) 3(38%) 4(25%) 8(57%) 2(12%) 0(0%)

Q5: Because we have a BSOF
process in our area, I believe the
number of minor injuries has
declined 1(20%) 16(50%) 8(27%) 10(36%) 9(26%) 5(21%) 3(38%) 6(38%) 6(43%) 1(6%) 0(0%)

Q11: My manager strongly
supports the BSOF Process 3(60%) 22(69%) 17(57%) 24(86%) 21 (62%) 12(50%) 4(50%) 8(50%) 9(64%) 6(35%) 1(50%)

Q12: I would prefer using another
process other than BSOF to
improve personal safety behavior 5(100%) 11(33%) 17(57%) 14(50%) 21(62%) 14(58%) 5(63%) 13(81%) 11(79%) 12(71%) 0(0%)
Q16: I am interested In
participating in the BSOF process
at HP. 1(9%) 13(41%) 11(33%) 15(42%) 12(32%) 10(40%) 3(33%) 5(29%) 6(43%) 5(14%) 1(33%)

Disagreement n(%)
Q12: I would prefer using another
process other than BSOF to
Improve personal safety behavior 0(0%) 7(22%) 1(3%) 2(7%) 12(32%) 10(40%) 3(33%) 5(29%) 6(43%) 5(14%) 1(33%)

Personal Behavior n(%)
Q17: To Improve safety in my area,
it is most important to focus on
improving 2(20%) 20(62%) 20(62%) 25(71%) 17(44%) 18(75%) 5(71%) 9(53%) 4(29%) 21(58%) 1(33%) oc
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Figure 18: Survey Question 2 Graphical breakdown of responses

Q2: BSOF Observation have helped me become more
safety conscious at work
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Question #4 stated, "I believe I should participate in the BSOF Process because of

the risk level of my job." The data were sorted by building. This was done to determine

what percentage of respondents per building felt that their particular job was risky

enough to warrant participation in the BSOF Process (See Table 2).

Buildings 1, 6, 10 and 11 showed results far lower than the other buildings. There

is a similarity that exists between these four buildings. This similarity is that buildings

1,6, and 11 are populated with 100% office workers. Building 10 is populated with

--85% office workers. Only 16% or less of the respondents in each of these buildings felt

that their particular job was risky enough to warrant participation in the BSOF Process.

In Building 10, 93% of the negative (Disagree or Strongly Disagree) respondents to

Question #4 were classified in the medium and low-risk Job Classifications. In Building

1, 6, and 11, 100% of the negative responses came from individuals classified in the

medium and low-risk Job Classifications.
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In other buildings on-site where the risk level of the job is greater, (i.e. Silicon

Wafer Fabrication areas, Chemical Labs, Proto Assembly areas, and Cartridge Test areas)

opposite results were shown. Building 2, which is made up of a Wafer Fabrication area,

had respondents that Agreed or Strongly Agreed 59% of the time. Building 9, which is

made up of Proto Assembly areas and Cartridge Test areas, had respondents that Agreed

or Strongly Agreed 57% of the time.

These results suggest that the respondents in higher-risk areas (e.g. operators)

were more likely to agree that there is a need to have a Behavioral Safety process in place

and functioning. In lower-risk areas (e.g. office workers), the respondents were less

likely to agree that participation in a Behavioral Safety process is needed.

Question #5 and #6 had very similar outcomes. Question #5 stated, "Because we

have/had a BSOF process in our area, I believe the number of major injuries has

declined." The only difference between Question #6 and #5 was that Question #6

focused on minor injuries. Only 35% of the respondents felt that the BSOF Process has

decreased the number of minor injuries. 30% of the respondents felt that the BSOF

Process has decreased the number of major injuries. In each of the results to Questions

#5 and #6, 29.8% and 33.5% had no opinion. This shows that the majority of

respondents are not aware of injuries when they occur. Because injury reporting occurs

between the Supervisor and the injured employee, this information is not made public to

all employees. The results showed that in only two buildings did substantial number of

respondents believe that the number of minor and major injuries had decreased. These

respondents were located in Building 2 with 50% positive responses, and Building 9 with

43% positive responses (See Table 2).
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Question #11 stated, "My manager strongly supports the BSOF Process." These

data showed similar results among buildings 2 and 9. In Question #2, Buildings 2 and 9

were at 78% and 64%, which represented the buildings with the two highest percentages

(See Table 2). This is also true in Question #4. Buildings 2 and 9 were at 59% and 57%

respectively. In questions #5 and #6, Building 2 was at the top with 50% and Building 9

in second place at 43%. When these data were analyzed, it demonstrated strong

similarities between survey questions where the Behavioral Safety process was perceived

to have greater value and management support of the process was greater. This analysis

showed that the employees participating in the process were more supportive of the

process, and felt that it added more value, when their managers were more supportive of

the process.

Question #12 stated, "I would prefer using another process other than BSOF to

improve personal safety behavior." This question was asked to those currently

participating in the BSOF process. The groups of individuals where the majority

Strongly Agreed and Agreed with Question 12 were located in building I at 100%,

building 8 at 81%, and building 9 at 79% (See Table 2). Viewed from another

perspective, only 8.7% of the participants in the Behavioral Safety process preferred to

keep the current Behavioral Safety Process (See Figure 19). In addition, 32.6% of the

respondents had no opinion. The group that preferred the current Behavioral Safety

Process was from Building 2 with 22% support (See Table 2).



Figure 19: Question 12 Results
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8% 1%

33%

Strongly Agree

U Agree

o No Opinion

Disagree

Strongly Disagree

42

Question #15 responses were analyzed relative to Job type. Question #15 stated,

"1 am interested in participating in the BSOF process at HP." The results showed that

operators agreed the highest percentage of the time at 58% (See Table 3).

Table 3: Percent Interested in participating in Behavioral Safety Process by Job Type

Job Type Agreement n (%)

Administrative
Assistant

1 (16%)

Engineer 18 (25%)

Maintenance
Technician

11(25%)

Manager 15 (42%)

Office worker >4
hours at computer

11(30%)

Office worker <4
hours at computer

3 (43%)

Operator 15 (58%)

Process Tech 10 (3 4%)
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The data also showed that administrative assistants, engineers, and maintenance techs

varied at the low end between 16% and 25%.

Responses to Question #15 were analyzed to determine the response variation

between buildings. Respondents in Buildings 2, 4, and 9 showed the most support for the

Behavioral Safety process at HP, with 41%, 42%, and 43%, positive responses

respectively (See Table 2). Buildings 1 (9%) and 10 (14%) were the least supportive.

Questions #17 and #18 were designed to determine what specific domain of safety

HP-Corvallis needed to focus on to improve safety. To improve safety in a work area,

focus is needed on the "Three Domains of Safety" model. Each one of these domains

represents large categories of causes of injury. These 3 domains consist of:

The Physical Work Environment
Management Systems
Personal Behavior

The Physical Work Environment includes condition of walking surfaces, potential injury

sources from machinery or equipment, presence of railing on elevated surfaces, machine

guarding, ambient temperature and humidity, etc. Management Systems includes

administrative controls placed on employees, manager expectations/cultural expectations

for safety, accountability, communication of risks to employees, documentation of

hazards and processes to do ajob safely, providing appropriate tools and personal

protective equipment, etc. The Personal Behavior domain includes wearing appropriate

personal protective equipment provided, not engaging in horseplay, following

documented and communicate protocols, etc. The results showed that 56% of the

respondents felt that to improve safety in their area, it was most important to focus on
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improving Personal Behavior (See Figure 20). 23% of the respondents felt that is was

most important to focus on the Physical Environment, while the remaining 21% chose

Management Systems.

Figure 20: Survey Question #17 Results

When the data were sorted by Job type and then sub-sorted by Question #17,

individuals in medium and low-risk environments were more likely to choose personal

behavior as the item that needed focus to improve safety. All (100%) of the

administrative assistants responded in this manner, as well as 71% of office workers with

<4 hours of work at the computer per day (See Table 4). The inverse of this was also

shown. Only 30% of the operators chose personal behaviors as the most important thing

for focus to improve safety in their area. This suggests that the operator respondents

believe that the other domains of safety (Management Systems, and The Physical Work
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Environment) are more important than is personal behavior to improve safety in their

work area.

Table 4: Percentage of people by job type who feel Personal behavior is most important
focus to improve safety

Job Type Personal Behavior Responses
n (%)

Administrative Assistant 6 (100%)

Engineer 43 (61)%

Maintenance Technician 26 (59%)

Manager 21(58%)

Office worker >4 hours at
computer

18 (5 0%)

Office worker <4 hours at
computer

5 (7 1%)

Operator 8 (3 0%)

Process Tech 16 (55%)

Perceptions on Participation and Level of Interest in a Behavioral Safety Process

Question #13 stated, "The BSOF Process would be more effective if it were

voluntary." This question was designed to address the issue of whether or not the process

should be voluntary, or determine if the verbal feedback was coming from the majority of

participators in the process or just the vocal 10-20% who were always willing to give

feedback when asked.
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The results showed that only 3 8.7% of the respondents agreed or strongly agreed

that the BSOF process should be voluntary. The remainder of the respondents either had

no opinion (22%) or felt the process should be left as is (39%) (See Figure 21).

Figure 21: Q13: Percent who believe BSOF Process should be voluntary

Q13: The BSOF Process would be more Effective if it were
Voluntary

70/
0

15%

S Strongly Agree

S Agree

32%
O No Opinion

24%
Disagree

S Strongly
Disagree

22%

The research also sought to understand how interested individuals who have never

been involved in a Behavioral Safety process are in participating in the process. This

information was acquired by first obtaining all of the 'No' responses to Question #1,

which represented 54 respondents out of 268 responses to this question. This question

stated, "Have you, or are you currently participating in the Behavioral Safety Observation

and Feedback (BSOF) process?" This information was then compared to question #15,

which stated, "I am interested in participating in the BSOF process at HP" (See Figure

22).
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Figure 22: Percent of Non Participators interested in participating in BSOF

Number of Non-Participators who would be interested
int4p BSOF process

19% 19%

Strongly Agree

U Agree

O No Opinion

Disagree

25% U Strongly Disagree

This data shows that only 21% of Non-participants in the BSOF process would be

interested in participating in the future. This compares to the 34% of current or past

participants in the BSOF process are interested in participating in the process (See Figure

23).

Figure 23: Participants Interested in Participating in BSOF Process

27%

Participants interested in Participating in
Process

6%
17°/,

28% StrOflgly Agree

Agree

o No Opinion

B Disagree

Strongly Disagree
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Question # 7 states, "Because we have/had a BSOF process in our area, I believe

that workers are acting safer." The majority (53%) responded positively to this question

(See Figure 24).

Figure 24: Percent who believe workers in their area are acting safer

Percent of workers acting safer
6% 6%

UStrongly
Agree

26%
Agree

DN0 OpOion

U Disagree

Strongly
47% Disagree

15%
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DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS

Discussion

The first question investigated if injury/illness rates varied in different

regions/organizations of HP that have implemented a Behavioral Safety process

compared to sites that have not implemented a Behavioral Safety process. The sites that

were studied that implemented Behavioral Safety were Corvallis, Puerto Rico, San

Diego, and Sonoma County. Sites that did not implement Behavioral Safety that acted as

the comparison group were Americas Field Offices, Vancouver, Roseville, and Fort

Collins. These sites were compared based on perfonnance in three different injury/illness

rate calculations and injury severity calculations. These included OSHA Recordable

Case Rate (OCR), Lost Workday Case Rate (LWCR), and Lost Workday Rate (LWR).

When the results were analyzed, the data demonstrated that for the majority of the

sites that implemented a behavioral safety process, many showed a decline in the

injury/illness rates. Several of the sites (Puerto Rico, San Diego) showed very strong

decreases in injury rates. Other sites such as Corvallis showed a decrease in the injury

rates for the first few years, but rates climbed up to original levels. An overall decrease

in the OSHA Recordable Rate was still noted in Corvallis (lIP-Corvallis, 2001).

During the same period of time, sites that had not implemented Behavioral Safety

processes also showed a decrease in the OSHA Recordable Cases. Vancouver, Fort

Collins, Roseville and the Americas Field Offices all had a decline in the OSHA

Recordable Case Rate. The Lost Workday Case Rates remained flat in the majority of

the Non-Behavioral Safety Sites.



50

Sites that did not implement a Behavioral Safety process had an increase in the

Lost Workday Rates, or severity of injuries that occurred. In contrast, Lost Workday

Rates declined at the Behavioral Safety Sites.

There may have been other initiatives or programs implemented in conjunction

with the Behavioral Safety processes at each of these sites, which may have affected the

rates. Based on the data collected from Hewlett Packard sources, and assuming that there

were no extraneous confounding factors, the data does not clearly suggest that

implementing Behavioral Safety Processes will create a decrease in OSHA Recordable

Rates and Lost Workday Case Rates compared to sites that do not implement Behavioral

Safety Processes. Although there was a decrease in the OCR for all Behavioral Safety

sites, there was also a decrease in the Non-Behavioral Safety sites. The findings,

however do suggest that Lost Workday Rates, or injury severity rates, may be affected by

implementing a Behavioral Safety Process, as only sites that had implemented a

Behavioral Safety process showed a decrease in LWR.

Sharp decreases in the LWR were shown at the Vancouver site may have been

due to outsourcing specific high-risk functions and removal of 90% of manufacturing

processes over the past 3 years. The additional factors that may have a bearing on these

rates is that there has been high employer turnover, unlike employee employment

patterns at other sites.

The second research question sought to discover if implementation of a

Behavioral Safety process impacts the injury rates differently in high-risk, medium-risk,

and low-risk areas at Hewlett Packard-Corvallis. The high-risk group was made up of

process operators, maintenance technicians, and material/chemical handlers. The
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medium-risk group was made up of administrative assistants, technical writers, and

individuals that spend more than 4 hours per day at the computer. The low-risk group

was comprised of managers and other individuals who spent less than 4 hours per day at

the computer. The results demonstrated that there was a decrease in the number of

injuries in the high-risk job grouping. There was an increase in the number of injuries in

the medium and low-risk job groupings, which are made up of mainly office workers.

The Behavioral Safety process may be more effective in job groupings that are

high-risk. If immediate risks are involved in a work area, the process is more useful.

Immediate feedback can be given to individuals working in an unsafe manner and this

individual can change their behavior immediately, thus avoiding the potential injury. On

the other hand, office jobs tend to be located in benign environments made up of

computers, desks, and telephones. Although using office equipment for long periods of

time in an improper maimer can cause ergonomic issues and repetitive trauma, people do

not perceive an immediate risk.

The third question investigated the demographic characteristics of people who are

supportive of a behavioral safety process at Hewlett Packard-Corvallis. The demographic

characteristics of people who are supportive of a Behavioral Safety Process at Hewlett

Packard in Corvallis were 5 fold.

1. Individuals who worked in buildings 2, 4, and 9 consistently showed higher

percentages of support for the Behavioral Safety Process. The majority of job

groupings in building 2 and 9 are high risk, whereas the job grouping in

building 4 are medium to low-risk.
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2. Individuals who worked in buildings 1, 6, and 10, which are generally office

areas, showed the greatest lack of support for the process.

3. Process Operators tended to show greater support for the process than did any

other job groups.

4. Individuals who resided or worked in areas or buildings with good

management support for the process showed greater support for the

Behavioral Safety Process.

5. Individuals in lower-risk jobs tended to show a lack of support for the

Behavioral Safety Process.

This data suggested that there is a relation between specific job groupings and the

perceived need for a Behavioral Safety process. Individuals who work in production

environments (usually high-risk) are more likely to support a Behavioral Safety process

more than individuals who work in office areas (medium and low-risk).

The results suggest that management support for a Behavioral Safety process is a

factor in gaining employee support for the process.

Research has shown that 10-15% of people in a population are the leaders or

'movers and shakers' at one end of a spectrum. In the middle of the spectrum are 70% of

individuals who will take one of three routes: Support the leadership, quietly do their job

and not be noticed (fence-sitter), or be influenced by individuals against leadership.

These individuals against leadership make up 5-10% of the population who are usually

against every directive, process, or program that is implemented. Research has shown

that this middle-spectrum of 70% are more easily influenced to support a process if peers

and managers show support for a process (BST, 1997).
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One of the anticipated benefits of a Behavioral Safety process is to cause a change

in the safety culture in a business. This is supported in the literature by the following

quote:

Culture manifests itself at three levels: the level of the deep tacit assumptions that
are the essence of the culture, the level of espoused values which often reflect
what a group wishes to be ideally and the way it wants to present itself publicly,
and the day to day behavior which represents a complex compromise between the
espoused values, the deeper assumptions, and the immediate requirements of the
situation (Schein, 1995).

This is describing a culture where if management 'talks the talk' and 'walks the

walk' then the employee population will usually follow (Topf 1998). Steven Simon,

PhD. from Culture Change Consultants stated, "The organization will not consolidate,

much less sustain, real change without the leadership of its leaders top management,

union leaders, and key opinion leaders from the ranks. Leadership control the resources

necessary to effect change. This leadership, that sets the culture, has long been identified

as key to understanding, predicting, and influencing behavior in organizations (Simon,

1998). When management shows support for any specific initiative whether it be quality,

safety, or production, researchers have found that support for the initiative is higher

among employees who report to these managers that support the process than employees

of managers who do not support the process (Topf, 1998).

The majority of respondents indicated that Personal Behavior was the most

important domain in which to focus. There is evidence to suggest low percentages of

respondents choosing Personal Behavior as the primary focal domain of safety may be

located in buildings lacking in processes to eliminate hazards in the workplace, or may be

in a Prototyping environment where processes and machinery often changes. Building 9

is a good example of a Prototype environment where processes are constantly changing,



54

and non-automated processes are taking place. Only 29% of the respondents from

building 9 felt that Personal Behavior was most important compared to the average of

56% for the site as a whole.

It may be that respondents who were more favorable to the use of Personal

Behavior may either be in office areas, or may have mature processes to improve work

environment issues or communication and documentation of processes. Buildings 2, 3,

and 7 have very mature processes and the percent of positive responses that conespond

with them were 62%, 62%, and 71% respectively. Office areas were also positive in their

responses to their choice of Personal Behavior. 71% of Building 4 respondents chose

Personal Behavior, as did 75% of Building 6 respondents. For these workers, improving

the work environment or management systems is viewed as being less important than

improving personal behavior in office areas.

There was inconsistency in the data related to interest in participating in the

Behavioral Safety process. This inconsistency shows responses from two groups, which

are located in the high-risk job category, (operators and maintenance technicians) at

different ends of the spectrum for the results of Question #15. This may be explained by

the different levels of understanding of safety risks that are held by operators and

technicians.

Technicians, for the most part, have a better understanding of the working of

manufacturing and prototype equipment, and may not perceive as great a risk as might an

operator. This is a possible explanation for the 59% of maintenance technicians who felt

Personal Behavior was the most important focus. The more one understands regarding

the risks of an environment, the more they will understand what potential energies,
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chemicals, etc., to be less cautious around and what hazards demand respect. If the risks

are not understood, one usually assumes a high level of risk.

The study found that there was a low level of interest in participating in the

Behavioral Safety process. The majority of respondents preferred to not use the current

behavioral safety process to improve personal safety behavior, and 32.6% of the

respondents had no opinion. This may be understandable from the point of view of the

employees, as many employees are unsure of the next process that would be implemented

in the place of the BSOF process, and the BSOF process is not an easy process. The

BSOF process takes initiative to ask an individual to observe him/her doing work

followed by specific feedback on the safe and at-risk behaviors that were observed. This

conversation is difficult at times because the observer needs to initiate a conversation

with the person who he/she just finished observing. At times, the conversation is not

positive because the discussion is about changing personal behavior. This is not always

comfortable for the two having the conversation because of different perceptions of what

is safe behavior and what is at-risk behavior.

Individuals are more likely to take a path of less conflict with other individuals,

rather than have to give specific feedback, that could result in a confrontational

conversation.

The findings also suggested that participation would decline if the process were

voluntary. A little over a third of the population either agreed or strongly agreed that the

process would be more effective if it were voluntary. This is in contrast to the prevailing

notion that the majority of Corvallis employees believe the Behavioral Safety process

should be voluntary. An explanation of this may be that even though a majority of the
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population did not enjoy the Behavioral Safety process, they knew that it would get

forgotten and would not be utilized unless the management staff specifically measured

individual participators on a monthly basis. This phenomenon occurs because of the

workload that individuals have in a high tech environment. If a task is not required and is

not perceived as critical, it is often not completed.

The management staff of each area chose mandatory participation requirements.

This was a good choice based on the results from the data that showed that the majority

of the individuals who participated in the process, or who would be potential

participators, showed a low level of interest. In May of 2000, the decision was made in

some areas of the HP-Corvallis site to no longer require monthly observations. The

expectation was that people would do them of their own free will and choice and not be

measured on this as a monthly performance metric. It appears that this decision may

have contributed to a downward trend in the number of observations from that time (May

2000) to the present (May 2001).

The study was not able to discern if there is a difference between individuals who

are past or current participants in the process and individuals who have never participated

in the process with respect to their desire to participate in the BSOF Process, as level of

interest in both groups was low.

It appears that focusing on personal behavior is most important in order to

improve safety on the HP-Corvallis site, but the current Behavioral Safety Process that

has been implemented would not be the method of choice for improving personal safety

behavior.
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The question is, if the current Behavioral Safety Process is not the method of

choice, but Personal behavior is the domain that participants believe should be the area of

focus to improve safety, then what process might be more acceptable to the employees?

Although interest levels were low and mandatory participation was required,

rather than voluntary, survey respondents showed that the process produced some

intended and unintended benefits. One of the intended benefits was an increased safety

consciousness at work by almost two-thirds of the population. Also, the majority (53%)

of respondents noticed individuals in their work area acting safer. There was also an

increased ability by 41% of the respondents to give and receive feedback.

Gellar (1996) writes that giving an individual feedback is a key intervention

process that will help develop and maintain a safety culture and reduce at-risk behavior.

This forces people to be more safety conscious and be cognitive about safe and at-risk

behaviors in which they may be engaged. If individual workers are given positive

feedback for safe behaviors noticed, it will reinforce this behavior, which will make the

behavior occur more often. If constructive feedback is given about at-risk behaviors,

which are noticed, individuals will begin to change behavior if other barriers to act safely

are removed (Gellar, 1996). This principle is demonstrated by the positive results that

were received in the Behavioral Safety Survey regarding increased safety consciousness

at work and at home, and the respondents noticing their co-workers acting safer.

Gellar states that applying principles of safety coaching also help prevent injury in

the community and among our immediate family members at home (Gellar, 1996). The

survey showed that an unintended benefit of the process was an increased safety

consciousness at home by 50% of respondents.
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Conclusions

No discernable differences in OSHA Recordable Case Rate (OCR) and Lost

Workday Case Rate (LWCR) were noted for sites that had implemented BSOF processes

when compared to those that had not implemented the process. Behavioral Safety sites,

however, showed decreases in the Lost Workday Rates (LWR), whereas the Non-

Behavioral Safety sites showed increases in the LWR, suggesting that more severe

injuries have declined at BSOF sites.

The results showed that there was a decrease in the number of injuries in the

Corvallis high-risk job grouping from the period of FY'98 to FY'01. Individuals in this

job class operate manufacturing equipment, maintain equipment, work in labs, or

cleanroom environments. Similarly, there was an increase in the number of injuries in

the medium and low-risk job groupings.

These results suggest that the respondents in higher-risk areas (e.g. operators)

were more likely to agree that there is a need to have a Behavioral Safety Process in place

and functioning. In lower-risk areas (e.g. office workers), the respondents were less

likely to agree that participation in a Behavioral Safety process is needed.

Individuals who resided or worked in areas or buildings with good management

support for the Behavioral Safety process showed greater overall support for the

Behavioral Safety Process.

The study showed an overall low level of interest in the process among the

participants, and a lower level of interest by non-participants. Most would prefer to use a

process other than BSOF to improve personal behavior. Despite the lack of interest in

BSOF by participants, the respondents only partially supported a voluntary process and
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they indicated increased safety awareness at work and at home. This included increased

recognition of safe behaviors in the work area, and an improved ability to give and

receive feedback to others.

Recommendations for Future Research

Further research is appropriate in a number of different areas. One of these areas

of focus would be doing a study over a 5-year period of time on a site that has

implemented a behavioral safety process to determine if there is a decline in the number

of injuries, which were directly caused by personal behavior factors. At times, there are

situations in manufacturing environments where injuries occur based on no fault of the

person (unsafe chemical release, failure of a safety interlock, etc.). It would be helpful to

see if there is a relationship between decreasing behavior-type injuries and having a

viable Behavioral Safety process on a site.

Another suggestion for future research is to conduct in-depth studies on office

areas that have implemented Behavioral Safety processes. Because the literature

reviewed only focused on what was deemed high-risk environments (manufacturing,

construction, and chemical refinery type of operations), it would also be informative to

study lower-risk environments, as injuries occur as well in these areas.

Furthermore, there is a need to evaluate costs of implementing and sustaining a

Behavioral Safety process compared with the amount of money saved from decreased

injuries or illnesses. Obtaining this information would allow managers of an organization

the ability to determine if the process was cost effective.
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Based on the results of this study, it is recommended that the Behavioral Safety

process be continued among high-risk job types in high-risk areas. Some of these areas

would include manufacturing areas, prototyping environments, and material/chemical

handling areas. Management support for the process would also be critical if continuing

the process. It was shown that if there was not buy-in from the employees, the process

did not sustain itself. It is also recommended that the process be discontinued in low-risk

areas like office environments because the study did not suggest that it was effective at

lowering the number of injuries. These data may suggest the need for medium and low-

risk workers to be educated more about ergonomics and risks of repetitive motion

injuries. It is also recommended that other programs get developed to address problems

in medium and low-risk areas, where injuries are increasing.
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Question 1: Rave you, or are you currently participating in the Behavioral Safety
Observation and Feedback (BSOF) process?
Responses: "0" = If Yes, answer questions 2-21.

"1" = If No, answer questions 14-21.

Question 2: BSOF Observations have helped me become more safety conscious at
work.
Responses: "0" Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
"4" = Strongly Disagree

Question 3: BSOF Observations have helped me become more safety conscious at
home.
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
"4" = Strongly Disagree

Question 4: I believe I should participate in the BSOF Process because of the risk
level of my job.
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
"4" = Strongly Disagree

Question 5: Because we have/had a BSOF process in our area, I believe the
number of minor injuries has declined.
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
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"4" = Strongly Disagree

Question 6: Because we have/had a BSOF Process in our area, I believe the
number of major injuries has declined.
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
"4" = Strongly Disagree

Question 7: Because we have/had a BSOF process in our area, I believe that
workers are acting safer.
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
"4" = Strongly Disagree

Question 8: It is important to use BSOF data to improve safety.
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
"4" = Strongly Disagree

Question 9: My group uses the BSOF data to improve safety
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
"4" = Strongly Disagree

Question 10: My ability to give and receive feedback has improved because of this
process.
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
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"4" = Strongly Disagree

Question 11: My manager strongly supports the BSOF process.
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
"4" = Strongly Disagree

Question 12: I would prefer using a process other than BSOF to improve personal
safety behavior.
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
"4" = Strongly Disagree

Question 13: The BSOF process would be more effective if it were voluntary.
Responses: "0" Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
"4" = Strongly Disagree

Question 14: My manager strongly supports safety.
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
"4" = Strongly Disagree

Question 15: I am interested in participating in the BSOF process at HP.
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" Disagree
"4" = Strongly Disagree
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Question 16: In my organization, safety is valued above production/productivity.
Responses: "0" = Strongly Agree

"1" = Agree
"2" = No Opinion
"3" = Disagree
"4" = Strongly Disagree

Question 17: To improve safety in my area, it is most important to focus on
improving:
Responses: "0" = The physical work environment

"1" = Personal Behavior
"2" = Management systems (culture, expectations,
accountability, communication)

Question 18: To improve safety in my area, it is least important to focus on
improving:
Responses: "0" = The physical work environment

"1" = Personal Behavior
"2" = Management systems (culture, expectations,
accountability, communication)

Question 19: What is your job category (choose the category that best describes
your current job)?
Responses: "0" = Operator

"1" = Maintenance Technician
"2" = Process Technician
"3" = Material/Chem handler
"4" Administrative Assistant
"5" = Engineer
"6" = Manager
"7" = Office/Clerical (greater than 4 hrs of computer work per
day)
"8" = Office/Clerical (less than 4 hrs of computer work per
day)

Question 20: What shift do you work?
Responses: "0" = A shift - 12 hour week days

"1" = B shift - 12 hour weekend days
"2" = C shift - 12 hour week day nights
"3" = D shift -12 hour week end nights
"4" = 4x10 hour days
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"5" 4x10 hour swing
"6" = 4x10 hour grave
"7" = 5x8 days
"8" = 5x8 swing
"9" 5x8 grave

Question 21: Which building do you work in?
Responses: "0" = 1

"1" = 2
"2" =3

=5
= 6
=7

t7ft =
= 9
= 10

"10" = 11
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Appendix B

Behavioral Safety Survey 2000 Pre-Notification

Original Message
From: HARDING,KEVIN C (HP-Corvallis,exl)
Sent: Tuesday, December 12, 2000 10:55 AM
Subject: Behavioral Safety Survey 2000

Hello all,

The HP Corvallis Environmental Health and Safety Department (SRM) is
conducting a 5 minute e-mail survey to determine the status, benefits,
and effectiveness of Behavioral Safety and the Behavioral Safety
Observation and Feedback (BSOF) Process here on the Corvallis Site.
This survey was designed for two groups of individuals; those who are
involved in a Behavioral Safety Observation and Feedback process, and
those who are not. If you click on the hyperlink below, the survey
will be launched. Answer all of the questions and then click the
"submit" button at the end of the survey. If you would like to see the
results of the survey, please reply to this e-mail or call me at x5-
8079. The answers that you provide are strictly confidential. Your
responses will be combined and used for statistical summaries. Your
participation in this survey is voluntary and you may refuse to answer
any question. Please respond to this survey by Tuesday, December 26th,
2000.

Thank you for taking the time.

Thanks,
Kevin Harding
BSOF Program Manager (SPM)

http://wehsveyornet/wsh.d1l/38e5/BsoEsurve/2coo.htm




