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Overview

In 2007, DuPont undertook an internal safety improvement effort. As we began, then CEO Chad
Holliday posed a very important question: At the end of the study will you be able to tell me why one
plant site has outstanding safety performance and another in the same business has poor performance?
In the past, we had never been able to quantify — let alone answer — this question.

Twelve years ago, DuPont safety and consulting professionals began to answer this question by
adapting the Safety Culture Improvement Process, originally developed by Dr. James Stewart, to
understand employee perceptions about their safety management systems, both at the individual and
organizational level'. The goal of the Survey was — and still is — to evaluate employees’ perceptions of
their safety program and identify behaviors, attitudes, and other factors that can derail a safety program.
Our Safety Perception Survey benchmarking data spans the globe, with more than 632,000 responses
covering 96 industries, 41 countries, and more than 3,383 locations.

However, a critical issue we had been experiencing was insufficient data from truly world-class
plant sites. The Survey database predominantly represented companies needing to improve their safety
performance. Our new internal safety improvement effort would now allow us to analyze data from plants
that had been demonstrating world-class performance for several years, as well as data from plants
wanting to improve. When we benchmarked data from DuPont plants that wanted to improve, their
performance was already better than comparable companies already in our database.

As a result, we believed our database held a key to understanding the subtle differences between
world-class safety performance and mediocre performance. After methodical analysis and applying
decades of our own safety consulting experience to this extensive database, we unlocked a key to
understanding the subtle, yet critical differences between the two.

This paper will explain how we used this database, plus information derived from our many years of
consulting experience, to gain better insights into what makes a world-class company.

Process

We examined results from the DuPont Safety Perception Survey — collected from dozens of
organizations — and looked at how the safety culture varied between organizations with poorer safety
performance (by DuPont standards) and those with excellent performance. We used the OSHA Total
Recordable Injury Rate as our measure of safety performance. We also compared safety performance at
DuPont, and results from our Safety Perception Survey, to the results of qualitative assessments
conducted on-site by DuPont Safety Resources consultants.

Survey Background

DuPont Safety Resources has been using the DuPont Safety Perception Survey since 1999 to
measure the strength of the safety culture in organizations. The survey consists of 24 multiple-choice
questions that measure an organization’s safety culture across the three elements of safety management:
Leadership, Structure, and Processes and Actions. (See Appendix A for a description of these three
elements and a list of the question topics). Organizations can benchmark their results from each Survey
question to companies with excellent or poor safety performance.

The Survey captures perceptions and attitudes toward safety that are held by a cross-section of
employees, supervisors, managers, professionals and hourly workers in the organization. Data is
compared across departments, levels and responsibilities.

1 The Safety Perception Survey was first published in 1999 by Dr. James M. Stewart, safety management consultant and a former
executive at DuPont, Canada. DuPont acquired the Survey in 2000, modified it, incorporated it into the company’s consulting
methodology and turned it into a powerful tool that can be used for benchmarking and action planning.
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The Survey tests whether safety is a core value held by management and whether that message is
effectively transferred to the worker on the floor. It will expose whether safety rules are followed and
whether consequences and recognition are consistent across the organization. It will examine whether or
not employees and managers are involved in audits, incident investigations and safety meetings. It will
highlight the importance of safety versus quality, schedule and cost. And, finally, the Survey will examine
attitudes about off-the-job safety.

Because the Survey involves every level of the organization, it provides leaders with an objective,
data-driven process for understanding safety culture and benchmarking it. Responses are compared
within the organization and to responses from employees in external benchmark companies. The
benchmark companies include those with superior safety performance (“best”) as well as those with very
poor safety performance (“worst”).

Benchmarking through the use of the Survey can identify a company’s own best and worst sites
and make comparisons to uncover critical truths. For example, how does one site go years without
recordable incidents while others have injuries routinely?

Finding the perceptual differences between best sites and worst sites can be difficult when
reviewing safety performance data at face value. But by digging deeper into the values and beliefs at
each site, some clues can be found in the Survey responses and comments.

Are Safety Culture and Safety Performance Related?

To determine whether safety culture, as measured by the DuPont Survey, is related to safety
performance, as measured by OSHA’s Total Recordable Injury rate, we calculated a value called Relative
Culture Strength (RCS), which is based on responses to all questions on every Survey from a given
organization. We were thus able to compare Relative Culture Strength and OSHA Total Recordable
Injury Rates from many different organizations to look for relationships.

The Dataset

The dataset we used consisted of over 169,000 Survey respondents at 41 companies and at more
than 1,100 individual locations. More than 31,000 of the Surveys were from locations outside North
America; over 24,000 were from Canada. The Surveys were conducted from 2002 through 2011. The
primary industries surveyed included aircraft manufacturing, chemicals, electric utilities,
engineering/construction, food, mining, oil refining, paper, steel and transportation.

These 169,000 Surveys represent less than one third of the total number of Surveys in the DuPont
Safety Perception Survey database; however, for the other Surveys no corresponding OSHA Total
Recordable Injury Rates were available and many companies outside the U.S. do not track this metric.

We then split the data into 346 “organizations,” which we defined as the smallest entity for which we
had safety performance data. This was either 1) a site facility within a company, 2) a business,
geographic or functional division within a company, or 3) the entire company.

The number of Survey respondents per organization ranged from 30 to over 20,000, with a median
of 489 respondents. Ten organizations have taken the DuPont Safety Perception Survey four or more
times. 94 additional organizations have taken the Survey at least two times.

The OSHA Total Recordable Injury Rates by calendar year were provided by the companies that
were surveyed. We used an average of rates from the three consecutive years prior to the Survey to
represent the safety performance of an organization. When a Survey was launched in the last six months
of a year, that year’s rate was included in the three-year average. When a Survey was launched in the
first six months of a year, we used the prior three years of rate data.
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Results

We compared the three-year average Total Recordable Injury Rate to the overall RCS (Figure 1).
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Figure 1. 3-Year Total Recordable Injury Rate vs. Overall Relative Culture Strength

In general, greater cultural strength relates to a lower injury rate. We noticed that between overall
RCSs of 40 and 80, the three-year total Recordable Injury Rate varied widely. So we decided to divide
the data into four groups according to overall RCS (Figure 2).
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Boxplot by Category. The gray bars show the range of the middle 50% of the data in each category, the
circles indicate the median.

Weak Average Good World-class

Overall Relative Culture Strength <40 40-60 60-80 >80
Number of Organizations 19 57 164 106
3-Year Total Recordable Injury Rate

Mean 4.6 2.7 . 0.61

Standard Deviation 3.6 1.9 1.4 0.84

First Quartile 1.4 1.3 0.3 0.00

Median 3.5 2.3 0.8 0.32

Third Quartile 7.3 3.9 1.4 0.78

Figure 2. Grouping by Overall Relative Culture Strength

The 346 organizations were divided into four groups according to their overall RCS. Each dot in the
charts below represents a single organization. The median 3-year average Recordable Injury Rate for
each group is plotted as a horizontal line. Groups with a greater Relative Culture Strength had a lower
Total Recordable Injury Rate and a “tighter” injury rate distribution.

We saw that both the median and mean injury rates decreased as a group’s overall RCS increased.
We also saw that variability among the injury rates decreased as culture strength increased.

One of the beliefs that DuPont held was that Leadership was the key dimension that enabled
outstanding Safety performance. And while our conclusions validated the notion that Leadership is key,
we also concluded that the other two dimensions — Structure and Processes and Actions — are just as
important to organizations that demonstrate outstanding performance.

A strong Leadership commitment facilitates implementation of a strong safety management system.
The Structure dimension allows organizations to implement the changes necessary, and the Processes
and Actions dimension defines what actions need to be taken to understand the effectiveness of the
process.

Figure 3 shows the similarities when you calculate RCS for each of the dimensions. We consider an
organization to have a world-class safety culture when the RCS for each of the three dimensions is
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greater than 80.
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Figure 3. Relative Culture Strength by Element

Finally, we summarized our findings in a DuPont Bradley Curve chart, shown in Figure 4.
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Figure 4. DuPont Bradley Curve

This chart shows four categories of companies in terms of recordable injury rate versus RCS:

1. Reactive: These companies handle safety issues by natural instinct, focusing on compliance
instead of a solid safety culture. Responsibility is delegated to the Safety Manager, and there is
generally a lack of management involvement in safety issues.

2. Dependent: While there is some management commitment, supervisors are generally
responsible for safety control, emphasis, and goals. Attention to safety is made a condition of
employment, but with an emphasis on fear and discipline, rules and procedures. Such
companies do value all their people and will provide safety training.
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3. Independent: These companies stress personal knowledge of safety issues and methods, as
well as commitment, and standards. Safety management is internalized and stresses personal
value and care of the individual. These companies engage in active safety practices and habits
and recognize individual safety achievements.

4. Interdependent: These companies actively help others conform to safety initiatives — they
become “other’s keepers,” in a sense. They contribute to a safety network and have a strong
sense of organizational pride in their safety endeavors.

When you then incorporate RCS results into the DuPont Bradley Curve chart, you get an excellent
picture of how Relative Culture Strength improves as a company moves from reactive to interdependent.
This is shown in Figure 5.
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Figure 5. DuPont Bradley Curve with RCS

We believe that when an organization has a weaker safety culture, it may “get lucky” and have one
or more years of relatively good safety performance but that performance is less sustainable than in an
organization with a stronger safety culture. Organizations with good safety performance but a weak
safety culture are at larger risk of experiencing greater rate of injuries in the future than are organizations
with a strong safety culture.

How quickly does safety culture change? Organizations need to understand that change has to be
sustainable, and sustainability takes time. You can change the climate in an organization very quickly but
culture can require greater time to change. For this reason, we do not believe you should take the Survey
more frequently than every two or three years. Our research shows that safety improvements in
organization performance over shorter periods generally produce little or no significant change in RCS. It
is our belief that sustainable safety culture change comes through improving Relative Culture Strength
and this does not happen quickly.

Many Benefits of Benchmarking

Benchmarking through the use of the Survey is also an effective process for assessing and
catalyzing safety culture improvement within organizations at any portion of their journey to world-class
safety. And it's a focused way to rejuvenate an existing safety program through rapid penetration into all
levels of an organization.
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When making comparisons that use validated and respected global data, employees are more
likely to accept the data rather than thinking it has been “manufactured” to make a point. Employees also
begin to see themselves as part of a larger picture and become sensitive to the external environment.

In addition, corporate mind-sets will shift from relative complacency to a strong sense of urgency for
ongoing improvement as they become aware of how the company is performing compared to its peers.
Employees support the process because they have a role in establishing performance targets and
focusing resources.

Finally, areas that need improvement are prioritized, and there can be a sharing of best practices
between benchmarking partners.

Conclusion

This study has validated the DuPont Safety Perception Survey as a statistically based process
utilizing benchmarking which is focused on the key drivers correlated to injury reduction. Our
development of the Relative Culture Strength metric has allowed us to take qualitative data from the
Survey and change it to quantifiable data to measure a client’s progress on their journey toward world-
class safety.

In developing this metric we have been able to validate data from the DuPont Safety Perception
Survey and have shown a correlation to both assessment scores and safety performance. We have
confirmed improvements in safety performance and have proven that organizations need to focus on all
three dimensions — Leadership, Structure, and Processes and Actions. Prior to this study, we believed
that a relationship existed, but we had not quantified it; now we have confirmed this hypothesis with data.

In addition, by integrating Relative Culture Strength onto the DuPont Bradley Curve, it has allowed
us to benchmark safety culture within a company, an industry and across different industries. By
analyzing companies that have taken the Survey more than once, we have concluded that safety
performance can improve year over year; however, it takes several years to change and sustain an
improvement in safety culture. As such, this study has shown that understanding one’s safety culture can
provide an insight into the company’s overall safety process, which is different from other traditional
indicators. As a result, this indicator is a key element that each of us must come to know and understand
in order to build an organization which demonstrates sustainable world-class safety performance.

For more information about sustainable, world-class safety performance,
please call us at 1-800-532-SAFE (7233) or

visit us at www.sustainablesolutions.dupont.com
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Appendix A: Safety Management Elements and DuPont Safety Perception Survey Question Topics

Leadership

Safety-oriented leaders demonstrate a visible commitment; embrace clear, meaningful policies and
principles; challenge all goals and plans from a safety perspective; and demand high standards of
performance. The survey’s Leadership questions relate to:

the priority individuals give to safety

the priority respondents think others give to safety

the extent that safety is built in

the presence and influence of safety values

the extent line management is held accountable for safety
involvement in safety activities

the extent safety rules are enforced

recognition for safety achievements

Structure

The structure element of safety management requires line management which is accountable, a
supportive safety staff, an integrated committee structure, performance measurement and progressive
motivation. The survey’s Structure questions relate to:

the belief that injuries can be prevented

the effect of a drive for safety on business performance

the level of safety where the cost-benefit break-point occurs
the quality of safety rules and extent obeyed

knowledge of safety performance

rating of the safety organization

rating of the safety department

satisfaction with the safety performance of the organization

Processes and Actions

The processes and actions element of safety management requires thorough investigations and
follow-up, effective audits and re-evaluation, effective communication processes, and safety management
skills. The survey’s Processes and Actions questions relate to:

the extent individuals feel empowered to take action in safety
the extent of safety training

the frequency and quality of safety meetings

thoroughness in investigation of injuries and incidents
involvement in and quality of safety audits

rating of the modified duty and return-to-work systems

the presence of off-the-job safety programs

rating of the safety of facilities and equipment
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