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Elements of Effective Safety 
Management Systems 

• a clear and consensus-based conception of "safety" within 
an organization and regulated organizations. 

 
• safety is treated as a prospective property, a systems 

process that produces successful outcomes. 
 
• safety is defined and organized at the start around what 

specific ("never") events are to be prevented at the highest 
priority.  

 
• events or operating conditions are then identified that could 

be precursors to never events -- make them more likely or 
reduce confidence that they can be avoided.  
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SMS elements (Cont’d) 
• a resistance to trade-off time and money spent on 

the highest priority safety threats ("never" events) and 
their precursors with other values – e.g. increased 
output (including service), speed, efficiency or cost 
reduction.  

 
• there is public and political support for resisting these 

trade-offs.  
 
• a commitment throughout the organization to 

ongoing analysis of risks and their precursors and to 
the possibilities of error and incompleteness in the 
analysis and understanding of these.  
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SMS elements (Cont’d) 
• safety analysis is an ongoing activity widely distributed 

throughout the organization at all levels 
 
• many individuals play the role of “safety professionals” 

and "partisans of the neglected perspective". 
 
• "reliability" includes these error-management elements. 

It is not defined only in terms of the constancy or surety 
of production output, capacity or service. 

 
• in its process focus, reliability includes safety -- there 

cannot be safety without reliability. 
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SMS elements (Cont’d) 
• Rules and procedures are modified and updated to 

reflect a shifting knowledge base covering "better 
practice" and an upgrading of safety goals as a result 
of new knowledge and technology. 

 
• there is careful risk assessment -- the likelihood and 

severity of failures and accidents are analyzed and the 
risks are prioritized. 

  
• human and organizational factors are also included as 

risk or risk mitigation variables.  
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SMS elements (Cont’d)  
 
• effective safety management systems are also 

attentive to uncertainty itself as a special type of risk. 
• they manage against possibilities when probabilities cannot be 

formally  computed 
  

• they weigh uncertainty in consequences flowing from an error or 
failure and often manage to worst-case scenarios because of 
this.    
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SMS elements (Cont’d) 
• Clear and consistent signals of commitment and support 

for safety are sent from top and higher-level personnel in 
the organization to all members and also to organizations 
in its environment -- vendors, clients, regulated 
organizations, overseers and the public.  
 

• Institutional incentives support the safety management 
system (training and career advancement in safety) 

 
• effective safety management systems will be founded on 

a recognition that accidents and failures can happen 
and therefore safety management will also include 
strategies of emergency response, resilience and 
recovery 
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SMS elements (Cont’d) 
Finally, effective safety management systems are 
embedded in what has come to be termed a "safety 
culture”: 
• an encouragement of the reporting of mistakes and error. 
 
• a prospective focus on risks. 

 
• a respect for expertise over hierarchy on safety issues. 
 
• resistance to simplification and a widespread sensitivity to 

the possibility of representational error. 
 
• a continual search for improvement. 
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Some observations on CPUC Safety 
Management System Development 
• A number of positive developments in moving the 

CPUC toward its SMS 
 

• a recognition by many of the ongoing nature of safety 
management as an organizational project and the need for 
constant monitoring, questioning and commitment to 
improvement necessary for safety management regimes if 
they are to be successful.  
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Observations II 
• a restructuring of general rate case proceedings to 

include a risk assessment of specific risk issues 
associated with utility investment proposals (Safety 
Mitigation Assessment Proceeding and Risk 
Assessment Mitigation  Phase) 

 
• work on the development of an agency emergency 

response plan, with an Incident Command Structure 
 
• development of the Safety Flag program to 

encourage reports from many individuals within the 
CPUC 
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Observations III 
• the end of year safety en banc session (a beginning 

in raising safety discussions to include utility and 
Commission officials in a public forum)  

 
• monthly performance metrics proposed in the  

Safety Management Strategy Action Plan and now 
implemented by SED in its monthly reports 
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Selected concerns, questions and 
suggestions 
Clarity and depth of understanding  of SMS concepts 

and objectives throughout the CPUC 
• A clear and consistent concept  or definition of 

“safety”? 
 -- focus of the SMS itself – in-house or external (to the 

regulated utilities)? 
 -- individual event-focused (slips, trips and falls)or 

system safety? 
 -- utility “safety” as rule compliance, or more? 
 -- safety measures – lagging vs leading 

 (precursor)indicators? 
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• A general issue in the understanding of “reliability” in 
relation to safety 
-- "reliability" defined by the Commission and by its 

regulated utilities is only service reliability: output and 
capacity 

--  this leads to the idea that reliability and safety are 
different and potentially conflicting values 

--  but for effective SMS’s reliability includes safety – 
both are founded on the management of error: 

    errors in estimation, description, attention and 
understanding of operations and processes  
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Suggestions 

• the proposed CPUC advanced safety seminar brown-
bag lunch meetings is a good idea 

• a safety en banc might be used to lay public 
groundwork for merging safety and reliability 
perspectives 

• could renaming the CPCN (something like: Certificate 
of Public Service and Safety) establish a stronger legal 
overlap between reliability and safety? 
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Need for wider distribution of SMS roles,  
 responsibilities and incentives  
• risks of a single safety officer or a single safety 

committee 
• need for the safety flag system to penetrate down to 

the lowest level across all divisions 
• need for supports and incentives for safety 

monitoring and actions 
• Need for clarity in roles of advisor, advocate and 

enforcer 
• confusion in specific differences in role content 
• possible advantages in some role overlap 
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Suggestions 

• assign “risk owners” to safety projects and safety flag 
issues 

• include staff in a safety advisory council 
• attach the safety flag system to subgroups of this 

council 
•  awards, bonuses or other recognition for safety-

related suggestions and actions 
•  investigate changing legal restrictions on advisor, 

advocate and enforcement roles 
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Suggestions (Cont’d) 
• a Commission philosophy about regulation beyond 

rules? 
• promote an association of auditors and inspectors 

across the branches and programs that would allow 
them to meet and share experiences, ideas and tips 
with one another. This might add to the promotion of 
professional identity among these personnel. 
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Enhancing risk assessment in the SMS 
• Good progress in enterprise risk audit and in creation of 

RA group in the SED. 
• Safety risk assessments now are a required part of rate 

cases 
• But a great need to add granularity to risk factors 

assessed 
• Human and organizational factors in safety and risk are 

often neglected 
• So too is uncertainty neglected in risk calculation 
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Suggestions 

• CPUC in its SMS can drive improvement in risk 
assessment methodologies, its own as well as the risk 
assessment methods employed in the utilities 

• It can push for Process Safety (human and 
organizational) variables in R.A.s 

• CPUC can also encourage  incorporation of 
uncertainty in risk assessments 
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Need to improve safety metrics 

 
• Monitoring and measurement are key functions for 

an SMS 
 

• Metrics widely used for safety (incidents and 
accidents) are lagging and not leading indicators 
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Suggestions 

• Safety is not simply about accidents, it's about 
conditions that preclude accidents. The Commission 
could help develop a set of precursor indicators that 
signal the strengthening or fraying of those 
conditions: 
• projects to develop these precursor indicators for 

each of the major industries and organizations it 
regulates. This should be done in close consultation 
with those organizations. 

• the discipline of Process Safety analysis has 
identified and developed metrics for many 
precursor variables. Consult such specialists. 
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The External Environment for a Safety 
Management System for the CPUC 

• an effective safety management system in the CPUC 
depends in no small measure on the presence of 
effective safety management systems, including safety 
cultures, in the organizations it is regulating. 

 
• it also depends on support from governmental 

overseers in its environment and from the public 
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A note from observations 

• it has been impossible for us in our interviews and 
observations not to be aware of the political conditions 
surrounding the Commission -- particularly the post- 
San Bruno political environment. 

  
• attacks on the Commission by political leaders, by 

groups and in the media have focused on its 
regulatory competence as well as the relations it has 
with its regulated organizations, particularly PG&E. 
These attacks appear to have affected employee 
morale at all levels. 
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• It is evident to us that many people we have talked to 
at all levels are looking over their shoulders at their 
political exposure in relation to their tasks.  

 
• Regulatory actions, ranging from rule-making, rate 

case decisions or settlements, inspection and audit 
observations and reports, incident investigations, 
findings and subsequent enforcements are all subject 
to legal and political push-back.  

 
• In addition, new policy objectives are given to the 

CPUC by legislative action or pressure without 
consideration, it seems to us, of the institutional 
capacity of the CPUC, given current staffing and 
budgetary limits, to effectively carry them out. 
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• From our perspective a large issue in relation to the 

Commission's development of an effective safety 
management system is its need to achieve some 
increased measure of institutional and political 
security and independence. 
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The CPUC as a Leading Safety Institution 

• The CPUC , we believe, with the development of its 
safety management system should also be 
transforming itself more fully into an institution -- 
widely respected for its skill and its values with 
respect to safety 

 
• “Institutions”  (as opposed to simply “organizations”) 

have significant stability and weight in relation to 
their environment. 
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The CPUC as a leading institution:  

• The CPUC could become a clearinghouse for 
information and expertise regarding safety 
 
• make the CPUC a preeminent institution in the 

state, and possibly beyond, in the development, 
sharing and application of expertise in safety 
management, particularly in the area of process 
safety 
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 -- It is likely that utility executives and operators will 
know more than inspectors, auditors and policy-
makers within the Commission about specific 
engineering designs and operational requirements of 
their technical systems, but 

 
  -- it is not certain the utilities will know or follow industry 

“best” practice standards in managing these systems  
 
 -- it is even less likely they will see or understand the full 

picture in managing for safety and for interconnected 
infrastructure risk, or the current state-of the art in 
process safety management, or the latest 
developments in risk assessment  

 
 The CPUC could potentially be a leading institution in 

relation to all of these 
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A leading institution: Suggestions  
• The CPUC could devote safety en bancs, sponsored 

workshops or public meetings with invited industry 
leaders, trade association officers and 
representatives of standards organizations such as 
the ISO to discussions of standards covering better 
safety practices in specific industries. 

• Similar workshops could be sponsored to review 
latest research findings and better practices in 
process safety management 
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• The CPUC could also work with California Universities 
to support applied research projects in industrial 
engineering and other fields related to improving its 
safety regulation. 

  
• It could also contract out to faculty in these 

universities for technical advice. 
  
• The CPUC could, as suggested earlier, sponsor 

symposia and research projects on risk assessment 
and its improvement, particularly to incorporate 
more human and organizational variables.  

 
• Perhaps a Public Purpose Fund might be created to 

support this research.  
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• Also, The CPUC could invite academic researchers or 
post-docs working in safety management, risk 
assessment or policy analysis to be visiting fellows for 
a year at the Commission, advising Commissioners 
and other staff members, and perhaps conducting 
seminars in their areas of expertise.  
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• another need the Commission could address is that of process 
safety training not only for its own staff but for the utilities also.  

 
• Why not develop a course in process safety management 

taught within the CPUC that would be offered not only to its 
own staff at all levels but also to personnel in the utilities? A 
certificate of completion (not a certification) could be given to 
all who complete the course.  

 
• This could be a way to help promote shared safety perspectives 

between the Commission and its regulated organizations.  
 
• It could also contribute to the self-identification among 

personnel in both settings that they can indeed play a role as 
"safety professionals" in whatever job they occupy, in whatever 
organization, with a reference group of other individuals who 
adopt the same perspective. 
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A Note on Staffing Adequacy 
• It seems obvious to us, and is forcefully stated in the 

Independent Review Panel Report on the San Bruno 
accident, that more staff are needed for both 
analysis and inspections to support the Commission's 
objectives in safety management and to provide for 
an effective SMS 
 

• a safety management capacity model with respect 
to staff size and needed skills could be developed to 
more clearly identify, as well as support needed 
improvements in staffing. We believe the CPUC 
should consider as part of its capacity model, the 
use of resident inspectors on a rotating basis at the 
largest of the utilities it regulates 
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Changes in formal adversarialism? 
• Consider ways to relax adversarialism to: 

• pursue joint R&D projects with regulated organizations  that 
could lead to new improvements in their safety management 
systems 

• engage in joint root cause analyses of incidents and 
accidents outside of the official ALJ proceeding 

• engage in periodic long-term safety planning sessions with 
utilities outside of the rate case framework 
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1 For recent literature that elaborates these two perspectives and supports the "system process" focused approach 
to safety see: Eric Hollnagel, Safety I and II: The Past and Future of Safety Management (Ashgate Publishing, 2014) 
and Sidney Dekker, Safety Differently (CRC Press, 2014). 
2 For a classic work on representational errors and their impact on safety see James Reason, Human Error 
(Cambridge University Press, 1990) and more recently Daniel Kahneman, Thinking Fast and Slow (Princeton 
University Press, 2013). 
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3 An analysis which elaborates multiple causes of a single undesirable event followed by an elaboration of multiple 
consequences. 
4  A very useful distinction between risk, uncertainty, ambiguity and ignorance has been offered by U.K. risk analyst 
Andrew Stirling in "Keep It Complex" Nature, n. 468 (20/30 December 2010). 
5 It is a violation of federal regulations (10CFR50) to operate U.S. nuclear power plants "outside of analysis" a 
regulation enforced by the NRC. 
6 There are now formal federal and state protocols for planning and organizing emergency response activities in 
the National Incident Management Systems (NIMS) developed by the Department of Homeland Security and the 
State of California's State Emergency Management System (SEMS). 
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7 This has been termed by two analysts: "a preoccupation with failure" (K. Weick and K. Sutcliffe, Managing the 
Unexpected, Jossey-Bass, 2015.) 
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8 For an analysis of growing interconnected infrastructure risk see E. Roe and P. Schulman, Reliability and Risk: The 
Challenge of Managing Interconnected Infrastructures, Stanford University Press, 2016. 
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Every public utility shall furnish and maintain such adequate, efficient, just, and reasonable service, 
instrumentalities, equipment, and facilities, including telephone facilities, as defined in Section 54.1 the 
Civil Code, as are necessary to promote the safety, health, comfort, and convenience of its patrons, 
employees, and the 
 

                                                           
9 For further legal analysis see Peter W. Hanschen and Gordon P. Erspamer ([2004]. A Public Utility’s 
Obligation to Serve: Saber or Double-Edged Sword? Electricity Journal (December, 2004), 32-49.  
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http://books.google.com/books?id=I7ZTAAAAMAAJ
http://books.google.com/books?id=I7ZTAAAAMAAJ
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19 An interesting analysis of the character of adversarial proceedings, both strengths and weaknesses, has been 
written by philosopher Arthur Isak Applbaum, Ethics for Adversaries (Princeton University Press, 2000). 
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