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HOP and the Chemical and Petrochemical Industry

Introduction:

The chemical and petrochemical industry plays a vital role in the global economy, producing a wide range of
essential products, from plastics to fuels. However, the industry is also subject to significant safety and
environmental risks, including explosions, fires, and toxic releases. In this white paper, we will explore how
Human and Organizational Performance (HOP) principles and practices could benefit the chemical and
petrochemical industry by enhancing safety, efficiency, resilience, and reliability. We will also examine what
leading experts in the field have to say about the potential benefits of HOP in the chemical and petrochemical
industry.

Incident Rate

The incident rate for the chemical industry in the United States is a matter of significant concern. According to
an analysis conducted by The Guardian, there is an average of one chemical accident occurring every two days in
the country. These incidents result from a range of causes, including train derailments, truck crashes, pipeline
ruptures, and leaks from industrial plants. The accidents involve the accidental release of chemicals that pose
potential threats to human and environmental health. In the first seven weeks of 2023 alone, the Coalition to
Prevent Chemical Disasters recorded over 30 incidents, highlighting the frequency at which these accidents
occur.

Map of reported chemical accidents in the US created by Coalition to Prevent Chemical Disasters. Red icons
indicate accidents from 1 January to 31 December 2022. Purple icons indicate accidents since 1 January 2023.
Photograph: Coalition to Prevent Chemical Disasters

The chemical industry's incident rate is particularly troubling due to its impact on communities and the
environment. Hazardous chemical incidents have occurred at thousands of facilities across the nation where
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dangerous chemicals are used and stored, including petroleum refineries, chemical manufacturers, and other
similar sites. Over the past decade, the EPA has responded to an average of 235 emergency actions per year in
response to hazardous chemical or oil discharges. The incidents have resulted in evacuations, shelter-in-place
orders, and medical treatments for affected individuals. Despite industry claims of a downward trend in accident
rates, worker and community advocates argue that incomplete data and reporting delays create a false sense of
improvement, emphasizing the ongoing significance and risks associated with accidental chemical releases.

What is Human and Organizational Performance (HOP)?

HOP is a framework that seeks to enhance safety, efficiency, resilience, and reliability by recognizing that
humans are fallible and that errors are inevitable, but that organizations can reduce the frequency and severity
of errors by improving the way they manage their work systems and their people. HOP focuses on three key
principles: systems thinking, risk management, and human performance.

How HOP Could Benefit the Chemical and Petrochemical Industry:

The chemical and petrochemical industry faces numerous challenges in maintaining safety, efficiency, resilience,
and reliability in its operations. By adopting HOP principles and practices, the industry could benefit in several
ways, including:

Human Error Reduction: HOP recognizes that humans are fallible, and errors are inevitable. Rather than blaming
individuals for errors, HOP seeks to understand the underlying factors contributing to them. By analyzing the
systemic and organizational factors that contribute to errors, such as inadequate procedures, unclear
instructions, or ineffective training, organizations can make improvements to reduce the likelihood of human
error. This can include implementing error-proofing techniques, improving written instructions and procedures,
and providing targeted HOP and safety training and competency determinations for workers.

Enhancing Safety: Safety is crucial in the chemical and petrochemical industry due to working with hazardous
materials in a dynamic environment. To enhance safety, the industry can take a “systems thinking” approach to
identify and address underlying systemic factors that contribute to accidents and incidents. By focusing on risk
management, strategies can be developed to reduce hazards and monitor their effectiveness. Additionally,
adopting a human performance approach enables the design of resilient and reliable work processes, minimizing
errors and accidents.

Improving Efficiency: The chemical and petrochemical industry is highly competitive, and efficiency and
reliability are critical to maintaining a competitive edge. By adopting HOP principles and practices, the industry
could streamline its processes, reduce waste, and improve productivity. By focusing on human performance, the
industry could design work processes and systems that are more intuitive, user-friendly, and less prone to errors
and downtime.
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Building Resilience and Reliability: The chemical and petrochemical industry operates in a complex and
constantly evolving environment, and resilience is critical to adapting to changing circumstances. Resiliency
enables organizations to bounce back from unexpected events and continue operations with minimal disruption.
By adopting HOP principles and practices, the industry could build resilience in its workforce by providing
workers with the necessary tools, training, and support to respond to unexpected events and adapt to changing
circumstances which increases reliability.

Notable Quotes from Leading Experts:

Here are some notable quotes from leading experts in the chemical and petrochemical industry as it relates to
HOP:

1. Tony Muschara: "HOP isn't about just managing human error; it's about understanding the human
performance and improving systems to prevent that error from occurring in the first place."

2. Ron Farris: "As the chemical and petrochemical industry grapples with safety and environmental risks,
HOP emerges as a transformative approach. By reducing human error, enhancing safety culture, and
improving efficiency, HOP holds the potential to revolutionize the industry. It's time we prioritize
resilience, reliability, and the well-being of the chemical industry’s workforce."

3. Dr. Todd Conklin: "HOP is about managing work as a system, rather than managing individuals. It's about
understanding how people work and designing systems and processes that are resilient, adaptive, and
safe."

4. Dr. Sidney Dekker: "HOP recognizes that people are fallible, and errors are inevitable. It's not about
blame, but about understanding how things go wrong and how to make them right. By adopting a HOP
approach, organizations can create a safety culture that promotes learning, continuous improvement,
and innovation."

These quotes highlight the importance of recognizing that human error and system failures are inevitable, and it
provides a framework for managing those risks and creating a culture of continuous improvement and learning.

Recent Incidents:

The Tianjin Explosion: In 2015, a series of explosions occurred at a chemical storage facility in Tianjin, China,
resulting in over 170 deaths and significant property damage. The incident was attributed to inadequate safety
practices and a lack of effective risk management in the industry. By adopting HOP principles and practices, the
industry could improve safety culture and risk management, ultimately preventing similar incidents in the
future.

The Arkema Chemical Plant Explosion: In 2017, the Arkema chemical plant in Texas was impacted by flooding
caused by Hurricane Harvey, resulting in a series of explosions and a release of hazardous chemicals. The
incident was attributed to inadequate risk management and a lack of preparedness for unexpected events. By
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adopting HOP principles and practices, the industry could improve risk management and emergency response
procedures, ultimately building a more resilient workforce and associated systems that are better equipped to
respond to unexpected events.

The Port Neches Chemical Plant Explosion: In 2019, a chemical plant in Port Neches, Texas, experienced a series
of explosions that resulted in widespread damage and the evacuation of nearby residents. The incident was
attributed to a lack of effective safety culture and inadequate maintenance work processes. By adopting HOP
principles and practices, the industry could improve safety culture, maintenance practices, and risk
management, ultimately preventing similar incidents in the future.

Conclusion:

The chemical and petrochemical industry plays a critical role in the global economy, but it is also subject to
significant safety and environmental risks. By adopting HOP principles and practices, the industry could improve
safety, efficiency, resilience, and reliability in its operations. By focusing on systems thinking, risk management,
and human performance, the industry could identify and address underlying systemic factors that contribute to
accidents and incidents. By building a stronger safety culture and providing workers with the necessary HOP
tools, training, and support to respond to unexpected events, the industry could build a more resilient workforce
and reliable systems that are better equipped to adapt to a dynamic work environment.

Co-Authors:

Ronald (Ron) Farris is a recognized expert in the field of Human and Organizational Performance (HOP) and High
Reliability Operations (HRO) and the co-author of the book Critical Steps: Managing What Must Go Right in High-
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high-risk industries from around the world to improve safety, efficiency, and resilience by adopting HOP and
HRO principles and practices.

Rey Gonzalez is a recognized expert in the field of Human and Organizational Performance (HOP) and High
Reliability Operations (HRO) and the author of the book Coaching to Enhance Performance: How Successful
Leaders Create Sustainability Differently. With over 40 years of experience in high-reliability industries, Rey has
worked with a variety of high-risk industries to improve safety, efficiency, resilience, and reliability by adopting
HOP and HRO principles and practices.
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