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 Define the current profile of systemic risks of offshore oil and gas operations in 
the Gulf of Mexico. 

 Assess the impact of technological, regulatory, environmental, organizational, and 
process changes on systemic risk since Deepwater Horizon.

 Specifically consider the impact of the regulatory structure on systemic risk.

 Assess the impact and potential of GRP for understanding and reducing risk.

NASEM 2023, page 8, Box 1-1

Summary Points From Statement of Task



Important Definitions
Systemic risk: The overall risk of catastrophic failure associated with the entire 

system. It includes design, operations, and regulation throughout the life cycle of 

offshore oil and gas facilities.

Systemic risk profile: The temporal description of systemic risk.  Real world 

operations are characterized by a risk profile that can change daily, hourly, and 

sometimes by the second.

Systemic risk management: The design and operation of controls to ensure the 

integrity of physical barriers and that the responsible people have the appropriate 

competence and organizational support to manage system control barriers 

appropriately in planned and unplanned conditions.
NASEM 2023, page 9
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Total Injury and Illness Incident Rates 2003 - 2020
U.S. Oil and Natural Gas vs. Private Industry

Occupational Safety

Figure 1-1
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OCS Process Safety Metrics 2010 - 2021

Figure 3-2, Rate of reported fires Figure 3-3, Loss of well control event rate
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Risk Profile for Offshore Oil and Gas

NASEM 2023, Fig. 4-1, page 99



Risk Profile for Offshore Oil and Gas

People Systems

Sy
st

em Human-Systems Integration

NASEM 2023, Fig. 4-1, page 99



Risk Profile for Offshore Oil and Gas

People Systems

Culture That 
Supports Safety Human Resources Hardware 

and Design

Human- 
Systems 

Integration

Regulatory 
Environment

Sy
st

em
R

is
k 

C
on

tr
ol

s

Human-Systems Integration

NASEM 2023, Fig. 4-1, page 99



Risk Profile for Offshore Oil and Gas
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Understanding Systemic Risk
15 Risk Elements Evaluated Across 5 Lenses
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Maturity Evaluation

Culture

Technology

Human Resources

Barriers

Regulatory Environment

Maturity Lenses
Level 1 – Unacceptable: Inconsistent management practices, 
reactive organization. 

Level 2 – Concerning: Management processes exist, but siloed 
organization with poor communication.

Level 3 – Neutral: Process awareness and an organization 
working toward consistent performance, but with a compliance 
mentality.

Level 4 – Good: An organization using processes and capabilities 
to achieve reliable results. Possible issues of consistency across 
the organization.

Level 5 – Mature: A learning organization focused on full 
engagement and continuous improvement. This is an 
aspirational goal that is always moving.

Maturity Levels
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Conclusions in Brief and Critical Research Gaps - I
• Significant improvements in risk and hazard management have been implemented by industry and 

regulators.

• The model for disaggregating systemic risk into systems, risk controls, and risk elements provides a 
framework for understanding the complexity of systemic risk and for catalyzing actionable statements and 
discussion.  The 15 risk elements were most commonly assessed to be at a maturity level of 2 and 3, but 
industry complexity and heterogeneity results in specific aspects of the elements being at all five maturity 
levels.

• Process safety management has in general lagged behind offshore technology development.  Safety and 
Environmental Management Systems (SEMS) lack modern thinking on barrier management and human 
factors, and precursor data are not widely shared.  An industry-wide culture that supports safety is lacking.

• Data for assessing offshore risk are now being captured through voluntary and mandatory reporting to 
SafeOCS and COS.  The data are however limited and there are large differences in the commitment of 
specific companies to SEMS. 

• The industry lags other safety-critical industries in developing best practices and guidance in use of 
checklists and JSAs. NASEM 2023, Chapter 8



Conclusions in Brief and Critical Research Gaps - II

• The operator-contractor interface remains of particular importance in assessing and managing systemic 
risk.

• The legal mandates provide regulators with policing authority which could discourage open sharing and 
collaboration with industry.

• Education and training standards lack requirements for demonstrating competence in safety critical 
positions.

• The committee sees value for GRP to consider its role in addressing the critical gaps through funded 
research and GRP’s convening capabilities.

• Industry has evolved significantly since the Macondo incident.  The energy transition will put new 
pressure on regulators.

NASEM 2023, Chapter 8



Questions and Discussion
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Current State: People
Risk 

System
Risk 

Controls Risk Elements Assessed Level

People

Culture 
That 

Supports 
Safety

Definitions 2

Elements 3

Assessment and 
Measurement 2

Human 
Resources

Education and 
Training

2 - overall, 3 - well control 
training and competency  

Worker 
Empowerment 3 

NASEM 2023, Chapter 4



Current State: Human Systems Integration

Risk System Risk 
Controls Risk Elements Assessed Level

Human-
Systems 

Integration
(HSI)

HSI

Integrated 
Systems Design

2 - overall
4 – physical hardware and 

systems

SEMS 
Implementation 3

Checklists, 
Procedures, JSAs 3 

Behaviors           
e.g., competence, 

situation awareness

3 - overall 
2 - contingent barriers,         

data sharing 
NASEM 2023, Chapter 4



Current State: Systems
Risk 

System
Risk 

Controls Risk Elements Assessed Level

Systems

Hardware 
and Design

Barrier Identification
2 - overall

3 - physical elements

Barrier Integrity 3 

Technology 
Enhancement 3

Regulatory 
Environment

Barrier Verification 3 

Inspections 3 - overall
4 - BSEE

Worker Certification 3 - overall 
4 - BSEE

NASEM 2023, Chapter 4
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