
ISC

IChem

E

S
a

f
e

t
y

   C e n t r
e

ISC Process Safety 
Competency Guidance
Supplementary guide – how 
to build and develop process 
safety competence

released October 2020

ISC





Contents

3

Preface			   4

Acknowledgements			   5

How to use this supplementary guide			   6

Undertaking development activities			   7

Establishing competency			   8

Competency definitions			   9

References and further information			   10

Safety leadership commitment, responsibility and workplace culture	 11

Process safety concepts	 11		  16

Hazard identification and risk assessment			   20

Hazard awareness specific to the operation			   24

Safety in design			   28

Asset integrity			   32

Codes and standards			   36

Management of change			   40

Human factors			   44

Systems, manuals and drawings			   48

Process and operational status monitoring and handover			   52

Contractor and supplier selection and management			   56

Safe systems of work			   60

Project delivery			   64

Management of major emergencies and emergency preparedness	 68

Incident reporting and investigation			   72

Legislation and regulations			   76

Audit, assurance, management review and intervention			   80

	 27

3



Preface

The IChemE Safety Centre (ISC) is an industry-funded and led organisation, focussed on 
improving process safety through sharing information and learnings. ISC members can 
nominate specific areas of focus, and ISC leads the development work in these areas, 
working with personnel from member companies and process safety competency was 
identified as an initial area of work for ISC. Once a specific need was defined by the ISC 
Advisory Board and the project sponsor, the team set about the project. This consisted of 
reviewing the current guidance material available on this topic. There are several different 
organisations that have published guidance on how to establish a process safety competency 
framework. However, these documents stop short of actually defining different levels  of 
competency for different roles – ie, developing the framework in a generic sense. ISC’s 
guidance document takes the step to create the generic framework, for different types 
of roles in an organisation. The project resulted in the publishing of “ISC Process Safety 
Competency Guidance”, initially published in 2015 and further updated and published as 
Edition 2 in 2018.

This supplementary guide extends the original ISC Process Safety Competency Guidance 
document further, with suggested tasks and development activities that could be undertaken 
in order to build competence in the relevant topics. This Supplementary Guide should 
be read in conjunction with the ISC Process Safety Competency Guidance Edition 2 as it 
provides a roadmap to how the competencies within that guidance could be achieved.

ISC believes that a functional approach to process safety is important to increase people’s 
understanding of their requirements. Process safety is about managing the integrity of 
operating systems by applying inherently safer design principles, effective engineering 
and disciplined operating practices. It deals with the prevention and mitigation of incidents 
that have the potential for a loss of control of a hazardous material or energy. Such loss of 
control may lead to severe consequences with fire, explosion and/or toxic effects, and may 
ultimately result in loss of life, serious injury, extensive property damage, environmental 
impact and lost production with associated financial and reputational impacts. Effective 
management of process safety requires leadership across six functional elements in an 
organisation. These are:

n 	 culture;

n 	 knowledge and competence;

n 	 engineering and design;

n 	 human factors;

n 	 systems and procedures;

n 	 assurance.
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These elements can be thought of as a chain of safety, rather than applied to James Reason’s 
Swiss Cheese Model1. This is because we do not need failures in all elements to have 
an incident, but rather multiple failures in one element could result in an incident. The 
integrity of the chain is in the multiple layers behind it, hence demonstrated knowledge and 
competency in all elements is required across an organisation.

This edition of the document covers all 18 competencies as defined in the ISC Process Safety 
Competency Guidance Edition 2, 2018.

This version of the supplementary guide includes development activities for the following 
competency topics:

1. 	 Safety leadership commitment, responsibility and workplace culture;

2. 	 Hazard identification and risk assessment;

3. 	 Safety in design;

4. 	 Asset integrity;

5. 	 Project delivery;

6. 	 Management of major emergencies and emergency preparedness; 

7. 	 Incident reporting and investigation;

8. 	 Audit, assurance, management review and intervention.
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How to use this guidance

This document provides an example of the tasks and activities that could be undertaken to achieve the relevant level 
of competence in the range of competency topics defined in ISC Process Safety Competency Guidance Edition 2. Each 
organisation should determine the specific requirements for implementation.

This document can be used to support implementation of a process safety Competency Management System. There 
is a range of guidance available to assist in developing a Competency Management System (eg Cogent and UKPIA 
Guidelines for Competency Management Systems for Downstream and Petroleum Sites2; European Process Safety 
Centre Process Safety Competence, How to set up a Process Safety Competence Management System3; Health and 
Safety Executive, Managing competence for safety-related systems, 2007 4).

Recommended steps for using the Development Activities are detailed below:

1.	 Determination of required competency level for each topic

	 a.	� Refer to ISC Process Safety Competency Guidance Edition 2 to ascertain the required competency level for a 
role within your organisation.

2.	 Alignment with process safety competency criteria

	 a.	� This guide is based on the Competency Criteria defined for different organisational roles within ISC Process 
Safety Competency Guidance Edition 2 – if your organisation uses different criteria, then you should consider 
how it reflects your own organisation’s criteria.

3.	 Alignment with process safety organisation roles

	 a.	� This guide provides general information for developing competence within a range of topics – not all 
development activities will be relevant for each role.

4.	 �Develop plans to address competency gaps. Competency gaps may be addressed by undertaking the 
development activities suggested within this guide, which have been structured around three main 
development areas:

	 a.	 Experience based learning from undertaking tasks 
	 b.	 Learning through others from Networking and Exposure 
	 c.	 Formal Education, Training and Qualifications

5.	 �Monitor the process safety competency process to determine whether the development activities result 
in achievement of the target level of competence.

	

6.	 Review and update the development activities for each competency topic. 

7.
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The development activities in this guide have been structured around a three part approach to learning and 
development that is common to the various approaches used by a number of ISC member organisations (eg the 
70:20:10 learning model by Lombardo and Eichinger and other similar models).

However, it is not compulsory to use the structure used within this guide in order to identify and undertake the 
suggested development activities – there are many learning and development models available and the suggested 
development activities in this guide could be adapted to fit within other models.

While this document refers to a number of IChemE training packages, these are examples only, there may be other 
similar programmes available to you.

Table 1: Development areas

Learning and Development Area Typical Development Activities

Learning through experience Expanding your scope of work  
Applying learning in real situations  
Learning through new experiences

Learning through others Receiving feedback 
Structured mentoring and coaching (both giving and receiving) 
Communities (eg industry groups, forums, conferences etc)

Learning through education Formal training individual training education 
Professional qualifications and accreditation

Undertaking Development Activities

7



Establishing competency

Establishing competency 

Competency topics
Eighteen topics were defined ISC Process Safety Competency Guidance Edition 2 as requiring specific process safety 
competency and were then mapped against the six ISC functional elements.

Table 2: Competency topics

Element Topic
Culture Safety leadership commitment, responsibility and workplace culture

Knowledge and competence Process safety concepts

Hazard identification and risk assessment

Hazard awareness specific to the operation

Engineering and design Safety in design

Asset integrity 

Codes and standards

Management of change

Human factors Human factors

Systems and procedures Systems, manuals and drawings

Process and operational status monitoring and handover

Contractor and supplier selection and management

Safe systems of work

Project delivery

Management of major emergencies and emergency preparedness

Incident reporting and investigation

Assurance Legislation and regulations

Audit, assurance, management review and intervention

Competency development activities have been included for the following topics, highlighted in bold in the above table.

Additional topics will be released over time.

The Process Safety Competency Supplementary Guide, How to Build and Develop Process Safety Competence, 
has been produced to reflect the competency topics defined in ISC Process Safety Competency Guidance Edition 
2, which contains further information on the competency topics and definitions and should be read in conjunction 
with this document and attachments.
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Competency is defined across a four-tier scale, based on a combination of the tiers used by some ISC members. This 
allows for granular determination of the competency required across a varied workforce. The tiers are defined below:

		  Ti

		  Awareness
		  Has knowledge of the theory and displays conceptual understanding. Actively participates in 	
		  discussions regarding the skill. Performs routine tasks with significant supervision. Learns how  
		  to do things.

		  Basic application
		  Performs fundamental and routine tasks. Requires occasional supervision. Increased functional 	
		  expertise and ability. Works with others.

		  Skilled application or proficiency
		  Independent contributor. Integrates work with other disciplines. Frequently mentors or coaches 	
		  others. Assesses and compares alternative options.

		  Mastery or expert
		  Advanced experience in the particular skill. Applies creative solutions to complex problems. 	
		  Defines and drives critical business opportunities and needs. Represents the organisation internally 	
		  and externally on critical issues. Sets standards within the organisation. Recognised as a subject 	
		  matter expert.

For each topic, the specific requirements at each level of competency were developed. The requirements for each 
competency level dictate that the requirements for the lower levels are met.

Competency definitions
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