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Abstract
Pipeline standards and regulations require all staff working on pipelines to be both ‘competent’ and
‘qualified’, but there is little guidance on how organizations can demonstrate their staff are competent
and qualified.
Any demonstration of competence must be objective; therefore, an individual’s curriculum vitae (CV)
is not a convincing demonstration, as a CV is usually highly subjective and has no independent
verification. Many organizations rely on individuals performing self-assessments, or rely on line
management ensuring staff are competent at the tasks they perform, but usually there is no
structured process for either specifying or assessing the competency. This informality is not a
convincing demonstration.
Competencies need to be formally assessed (verified), to satisfy industry standards and regulations.
The competencies are assessed using a ‘competency standard’, which details all the required skills,
knowledge, and experience expected for that competency.
The assessment could be an examination, an interview, or a performance review. ‘Qualified’ means
‘an individual that has been evaluated’; therefore, individuals passing the assessment are qualified in
that competency. An individual claiming a competency, without a verification through an
assessment, is not qualified in that competency.
This paper gives an outline of competence assessments, and a process for competence assessment.
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1.

Introduction

We all need competent staff in our organizations, particularly when our staff work in a hazardous
industry, where mistakes can have catastrophic consequences. A lack of certain skills and knowledge
has contributed to past major accidents: it had been assumed that an individual with a certain level
of experience or training would be competent and/or that the dissemination of a procedure would be
sufficient [Error! Reference source not found.]. This is a concern which is now increasing as
organizations lose key staff through retirement, and ‘multi-skilling’, ‘delayering’, and ‘downsizing’ put
more work onto staff [Error! Reference source not found.].
Competence1 has always been key to safety, and history gives us good lessons. There was great
concern about the loss of many ships (hundreds every year) in Great Britain in the 1800s, and the
crews’ competence was considered a big issue. Quotes from inquiries at the time illustrate the
problem [2]:
‘… the indisputable fact that many such disasters are attributable to the incompetency of those placed
in charge of merchant vessels…’.
‘… the appalling extent of losses by sea, in lives and property… arises from incompetency of those in
command of vessels’.
‘… a very great proportion of the disasters which occur at sea [are caused] by those having charge of
ships not being sufficiently experienced and properly qualified for such charge'.
The British Parliament set up a committee. Witnesses saw the solution in formal assessment of
competence: 'men who have undergone an examination in navigation'. One port in England required
ship’s ‘masters’ (captains) and ‘mates’ (second in command of the ship) to undertake an examination
to determine their competence and to obtain a certificate from an independent board before being
appointed to the command a ship. Another witness linked shipping losses with the drunkenness of
masters, but not all officers were drunkards [3]: ‘… as a general rule a sober master made for a sober
crew’. In 1856 all masters and mates were required to obtain a ‘certificate of competency’.
Today we have the same emphasis on competence; for example, engineering standards [e.g., 4, 5, 6]
require all staff in an organization to be both competent and qualified in all the tasks they perform.
But… what is ‘competent’ and what is ‘qualified’?

1.1

Competence

Competence is a mix of: skills (ability to do a task); knowledge (ability to understand and explain the
task); and, experience (period of time doing the task). It also involves values/behaviors/attitude, Figure
1, and ‘non-technical’ skills (communication, decision-making, team working, etc.).
Competence is acquired by a mix of training, mentoring, and experience, with experience being the
major factor [7].

1

‘Competence’ can be viewed as the total ability of the individual, whereas a ‘competency’ is a single skill.
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Figure 1. Elements of Competence.

1.2

Qualified

‘Qualified’ means ‘… an individual that has been evaluated’ [4, 8]. According to the European
Commission [9] a qualification is ‘a formal outcome of an assessment and validation process which is
obtained when a competent body determines that an individual has achieved learning outcomes to a
given standard’.
Clearly, to be called ‘qualified’ in a competency you must pass an evaluation (assessment) of that
competency. Competent does not mean qualified. Qualified means your competence has been assessed
(evaluated).

1.3

How do we show we are competent and qualified?

Most individuals will demonstrate their competence by quoting their academic (e.g., BSc) and
professional (e.g., PEng) achievements, training programs completed, and relevant experience. This
demonstration is limited:





academic qualifications are usually a feature of the early part of an individual’s career, and
may not be related to their current position;
professional qualifications tend to be generic, and not directly related to an individual’s
current position;
training programs are rarely quality assured, and attendees at industry training courses are
rarely assessed (e.g., by examination), which means there is no evidence that the individual
has engaged in the course, or benefitted from it; and,
an individual’s experience is usually listed in their CV, which is neither validated, nor
contains supporting documentation.

This is a poor demonstration, as it relies almost totally on the individual’s honesty and perspective,
and has no external verification of experience (the major element of competence [7]). Reliance on this
type of demonstration can lead to confidence, or even complacency, being mistaken for competence.
A better, more rigorous and objective approach, is to have a competence assurance system that sets
appropriate competency standards, and requires a formal assessment and reassessment.

1.4

Changing the way we view competence

Many professions, including engineering, rely on academic/professional qualifications, ad hoc training
programs, and on-the-job experience to develop competencies. Other professions (e.g., doctors and
5
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airline pilots) have changed, and require ‘demonstrated competence’. This demonstration is achieved
by passing tests, enduring simulations, and performing in a variety of live settings [10].
Competence requires practice [10]. Most individuals will easily recall facts, but facts are merely data
(they are easily stored, for example, electronically), but competence is more concerned with concepts,
processes, and principles, all requiring lengthy practice to master [10]:






Facts are important, but they need to have a context to be useful. Children know that falling
from a height can cause injury (fact), so they decide not to climb trees, unless in a safe,
organised play area.
Concepts are used by experts to solve problems, and reside in the brain. An automobile
designer can propose a new automobile, but his/her idea or concept needs to be explained (the
design) and have a context (why have a new automobile?).
Processes require constant practice to master them, but this will only allow an individual to
be part of the process, and describe it. A robot will probably be better. Competence in a
process will involve changing inputs, testing changing conditions, fault resolution, etc., to
fully understand the process.
Principles also will require practice, as they are applied in differing situations, and will have
differing uses and outcomes.

Competencies need to be assessed, and a simple check list, or self-assessment, will not be able to
capture all of the above.

2.

Competence Assessment

An individual’s competence cannot be based solely on the individual’s personal assessment (e.g., via a
CV). It must be independently assessed:
“… men and women who aspire to be recognized as professional engineers and technicians require
independent assessment of their competence….” [11].
“To be competent, individuals must provide evidence that they have the required experience, technical
skills, knowledge, understanding and behavior to perform a job role/function and that they apply them
consistently, safely and in accordance with relevant procedures and Standards….” [12].
Assessment is [13]: ‘An instrument or method used to measure learner attainment of intended learning
outcomes (including but not limited to oral or written tests, skill demonstrations, portfolios, or work
products)’.
This assessment is an evaluation and demonstration of understanding against the ‘learning outcomes’
(what we expect from the holder of the competency), and these outcomes must be specified (e.g. in a
standard [8]). The assessment process ensures individuals are competent to undertake their job roles
in accordance with an agreed standard [12].
There are various methods of assessing competencies; e.g., self-assessment; performance; examination;
and, interview [14], Figure 2. Assessments will be designed to assess competencies using written, oral,
practical, observational or other reliable and objective means, and will follow a procedure to ensure
consistent examination administration. The design of examination requirements must ensure the
comparability of results of each single examination, both in content and difficulty, including the
validity of fail/pass decisions. This requires detailed planning; for example:
‘Criteria for conditions (e.g., lighting, temperature, separation of candidates, noise, candidate safety) for
administering examinations will be established, documented and monitored. Any technical equipment
used in the examination process will be verified or calibrated where appropriate’ [15].
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Figure 2. Assessment Methods.
The whole assessment process must be secure (e.g., examination materials must not be accessible to
the candidates in any form), and clearly specified (e.g., examination time, location, and when results
are available). This may require an assessor or invigilator to be present at any examination.
Appropriate methodology and procedures (e.g., collecting and maintaining statistical data) needs to be
documented and implemented in order to reaffirm the fairness, validity, reliability and general
performance of each examination, and that all identified deficiencies are corrected.

2.1

Self-assessment

Self-assessment [16] has a role in competence assessment: staff can initially self-assess their
competencies, then compare their assessment with their manager/subject matter expert.
Disagreements can be resolved by reviewing evidence, and where there is a disagreement a resolution
can be sought from a third party.
Caution should be exercised with ‘self-assessment’, as [17]:



2.2

incompetent people tend to see themselves more competent than they are; whereas,
competent people tend to see themselves as less competent than they are.
Observational (performance) assessment

Competence assessment can be an ‘observational assessment’ by a supervisor or appointed trainer.
This is a good assessment method but often involves a supervisor observing and recording performance
over a long period (e.g., a year), which can be impractical, and can lead to a poor assessment.
These assessments may be better conducted using a ‘360-degree assessment’ where the member of staff
being assessed is evaluated by other staff team members above, below, and at the same level in the
team structure.
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2.3

Assessment by training

Training does not automatically give competence; for example, a record of training does not
demonstrate a competency. Training provides a platform for competencies, but it is not enough to
assume that exposure to training and experience assures competence.
The value of the training must be assessed; e.g., by examination. This is essential, otherwise there is
no evidence that individuals has benefitted from the training.

2.4

Interview

Interviews with candidates can be useful in both confirming competencies, and identifying gaps. The
interviewer must be aware of the individual’s performance, and the necessary competencies. The
interview must:





have an agreed agenda;
have clear objectives and outcomes;
have a process for conflict resolution; and,
be put on record.

An interview can include technical questions relating to the competency, but the individual should be
sent examples of the type of questions he/she may be asked during the interview.

2.5

Evidence-based assessment

It is better to base a competency assessment on clear evidence that can be either measured or
compared. This ‘outcome-based’ assessment [6] means the assessment must be ‘evidence-based’ and:




2.6

state the required competency and refer to its standard;
provide clear assessment criteria for judging performance;
specify the level of performance evidence required for the job/task.
Resistance to assessment

Assessment in academia is expected and accepted: you would not want to employ a university graduate
who has evidence that he/she attended every class for four years, but was never assessed.
Assessment in industry is different: it is not expected. The authors have taught at universities for
many years, and trained thousands of people on public training courses. They set exams in universities,
but have never been asked to set an exam in an industry training course. When assessment has been
recommended/suggested, there has been widespread resistance. This is due to:






organisations not seeing the value in assessment;
assessments following training courses is not the norm in industry;
individuals who have been in industry for many years do not want to be assessed (indeed,
have never been assessed), and either see no value in assessment due to a combination of
over-confidence and complacency, or fear being exposed by the assessment;
many individuals on industry training course do not engage, or even attend, the classes in the
course, as there is no assessment at the end, and no consequences of non-attendance;
many individuals do not engage in the classes, preferring to be distracted by their smart
phones/social media/emails, and these individuals know they will fail an assessment.

The organizations sending the individuals on the courses know the value of assessment, as the authors
have been assessed by course attendees thousands of times following their training courses, and the
results sent to the attendees/organizations. But the organizations have never asked the trainers to
assess the attendees. Clearly, some rethinking in many organizations is needed.
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3.

Competence Assessment Procedure

The previous Section has covered assessment types. The assessment has to be contained in a procedure
that ensures consistent assessment administration. This Section presents a simple, generic, six-step
assessment procedure.

3.1

Step 1 – Know your competencies and their ‘levels’

Individuals need to know what competencies they are expected to have, and at what level of expertise.
Competencies will normally be specified in an individual’s job specification, or following annual
performance appraisals.
Each level of competency can then specify the required skills, knowledge, and experience,
requirements. This will allow the levels to become descriptive; for example a ‘Level 1’ could be a
‘Foundation’ level, a ‘Level 2’ could be a ‘Professional’ level, and a ‘Level 3’ could be a ‘Master’ level
[1418]. It is also useful to have an ‘entry’ level for a competency; for example, ‘Awareness’. This entry
level can be used as a simple introduction, or primer, to a competency
A review [19-22] of published competency levels and descriptions [18, 23-30] concluded that three levels
are both practical and convenient: ‘Foundation’; ‘Practitioner’; and, ‘Expert’. These increasing
competency levels correspond with increasing job responsibilities, and cognitive characteristics [31,
32]; for example, on the lowest level (Foundation) the expectancy would be an ability to recall facts and
basic concepts, but on the highest level (Expert), new and original work would be expected. References
20 to 22 give more details on these levels.

3.2

Step 2 - Assess your competencies against a standard

An individual’s competencies are assessed against a ‘competency standard’. Competency standards
provide a common definition of a competency and contain the required skills, knowledge and experience
for a competency. Individuals with documented and validated evidence that meets the requirements of
a competency standard can be awarded a ‘qualification’ in that competency.
There are examples in the literature, many produced by standards bodies and trade organizations (for
example, [18, 22-30]). These standards are an integral part of the process to qualify and certify staff as
being competent [19-22].

3.3

Step 3 - Provide evidence to show you meet the standard

An individual will need to compile evidence that he/she meets a competency standard. This evidence
is essential and should be tangible (e.g., examination results, or references), rather than intangibles
only (e.g., self-assessment).

3.4

Step 4 - Find an assessor

Competence assessment must be formal, recorded, and independent. Competency assessment is
conducted by an individual (e.g., a subject matter expert [33]) or an ‘Assessment Body’. This individual
or Body must be a suitably qualified, and independent, and be able to demonstrate appropriate
knowledge, skills, and experience to perform the necessary assessments of the topic under
consideration.
Organizations can conduct these assessments, assuming they have suitable, qualified assessors, but
the assessment process must be formal, recorded, and rigorous. This type of ‘self-certification can work
well for organizations, but may be problematic for an individual. This is because other organizations
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may not recognize the assessment process. This means the qualifications obtained from the assessment
process are not ‘portable’.
It is better to use a qualified, independent, third party Assessment Body.

3.5

Step 5 – The assessment

It is possible that the evidence collated by the individual is considered sufficient to demonstrate
competence. Where evidence is not sufficient, the candidate will require a formal assessment. The
assessment should be conducted by comparing the required competencies for the job with those
possessed by the candidate. Competency standards give the necessary detail of the competency and its
level (Awareness to Expert). This allows a simple assessment against the standards.
There are various methods of assessing competencies, including: self-assessment; performance;
examination; and, interview, Figure 2. The competency standard will recommend a suitable
assessment method. The best competency assessments are ‘outcome-based’ or ‘evidence-based’, where:




the competency is stated and described;
assessment criteria for judging performance are listed; and,
the level (detail) of performance evidence required for the job is stated.

Assessment is against these outcomes.

3.6

Step 6 – The award

When individuals pass an assessment based on the standard, they are awarded a qualification in that
competency. The award can be by the individual/organization who has conducted the assessment, or
the Assessment Body. Obviously, an independent, third party, Assessment Body is the best option in
terms of credibility.

4.

Case Study

The Competence Club (www.competence.rosen-group.com) is a learning portal that can advise on
competence development, training, assessment, and certification. An engineer contacted the
Competence Club and requested a competency assessment, as they wanted to be seen as a qualified
pipeline integrity engineer. The individual wanted to show current and future employees that they
were demonstrably competent in pipeline integrity and stated that they believed competence
assessment would help their career. The engineer discussed their long-term career aspirations with
the Competence Club, and a number of competencies and the required levels, aimed at being a
demonstrably competent pipeline integrity engineer, were recommended, using Reference 20. The first
competencies assessed were:
Competency

Competency
Level

Ethics and Responsibilities

Foundation

Hydraulics

Awareness

Pipeline Risk Management

Foundation

Failure Analysis

Foundation

Failure Modes and Mechanisms

Foundation

Competency standards were needed in these competencies. The competency standards were obtained
from the Competence Club [22], which also provided the assessment procedure, and managed the
process from the request for assessment to the award of the qualification. The assessment and provision
of the assessors (subject matter experts) were provided by the Qualification Panel for the Pipeline
Industry (QPPI) (www.qualificationpanel.com).
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The assessment process is generalized and summarized in Table 1 and Figure 3. Note that this is a
formal procedure, and all evidence, documents, and interviews must be confidential and stored in
secure locations.

Step Detail
1

Candidate applies to an Assessment Body (e.g., the Competence Club
(http://education.rosen-group.com/##club)) for an assessment of a competency(ies).

2

Candidate is sent list of competencies available for assessment by the Assessment Body
- note there are copyright and confidentiality requirements.

3

Candidate selects the competency(ies) he/she wishes to be considered for assessment,
and selects the level (Awareness, Foundation, Practitioner, or Expert) he/she wishes to be
assessed against.

4

Candidate requests the relevant Competency Standard(s) from the Assessment Body.

5

Assessment Body sends the selected Competency Standard(s) to the candidate.

6

Candidate confirms that he/she believes he/she meets the requirements (qualifications,
pre-requisites, and co-requisites) of the Competency(ies) Standard(s), and requests an
assessment.

7

Candidate sends all required documents (the Competency Standard states academic,
training, and experience requirements) that he/she believes support an assessment.

8

Assessment Body agrees to assess the candidate, after consideration of required
documents, but requires interviews with the candidate.

9

Assessment Body appoints an assessor(s).

10

Assessment Body sends a Competency Assessment Form confirming the
competency(ies) to be assessed, the selected competency level(s), and the assessment type
and criteria for passing.

11

Candidate signs a ‘Declaration of Honesty’ (stating all documentation and evidence
submitted to be correct and accurate) and sends it to the Assessment Body.

12

Candidate signs a ‘Candidate Agreement’ (confirming he/she accepts the assessment
procedure, detail, and protocol) and sends it to the Assessment Body, as specified in the
Competency Assessment Form.

13

Candidate is sent Appeal and Complaints procedures by the Assessment Body.

14

Candidate is assessed on an agreed date.

15

Assessment Body informs candidate of results of assessment.

16

Assessment Body awards and/or certifies a competency, and produces a certificate as
evidence that the candidate has passed the assessment.

Table 1. Assessment Process
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The assessment process is both easy and quick, but it requires a robust assessment procedure and the
availability of a suitable subject matter expert. There are costs: the appointment of a subject matter
expert can be expensive, and the procedure must be managed, logged, and audited.
The engineer passed their assessments, and continues to be assessed in other competencies to achieve
their career goal of being demonstrably competent, with portable [19-21] qualifications.

Figure 3. Assessment Procedure.

5.

Discussion and Summary

Many organizations rely on early academic qualifications, ad hoc training programs, and on-the-job
experience to develop competencies. This approach is dated, particularly a reliance on training
courses/programs. As the USA regulator (PHMSA) states [34]:
‘Qualification is an end; training is the means to an end….Qualification results from evaluation;
training does not necessarily result in qualification.’
Today, we demonstrate competence through assessment (evaluation). A competency that has been
assessed and passed becomes a qualification. An individual claiming a competency, without a
verification through an assessment, is not qualified in that competency.
The overall value of competence assessment is obvious, and ‘competence’ is required in standards and
regulations; however, competence assessment is not usually (explicitly) required, so… why perform the
assessment? The assessment can be costly, but it has many benefits [35]. The assessment:








is tangible evidence of standards and regulatory compliance;
can improve safety, as the assessments use standards which have clearly defined skills,
knowledge and experience requirements, and can be aligned to improved safety;
inspires confidence in workers, managers, customers, the general public, and regulators;
helps individuals with career development, as it provides a clear career path;
helps with recruitment (replacing interviews based on CV evidence, with competency-based
evidence);
can be used in an organization’s personnel appraisal process;
can be used as a quantitative basis for training requirements; and,
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can reduce staff training costs, as assessments use competency standards, which are
outcome-based, meaning individuals will only go on training programs based on these
outcomes, and not waste time/money on irrelevant programs.

Competency requirements and assessments are usually contained within a ‘competency framework’
(e.g., [18, 30]) or ‘competency management systems’ [e.g., [36, 37]). Indeed, in the UK, the safety
regulator notes that for operators of pipelines systems: ‘competency management systems [need to be]
in place’ [38].
Competence assessment, like any other assessment, will not be perfect: assessment procedures will not
be 100% perfect, just as an individual will not be 100% competent. Competence assessments will be
treated with some suspicion as:





it moves away from traditional, proven methods of assessment;
it is difficult to agree on the key elements of a competency;
measurement of a competency is difficult; and,
it does not usually address behaviours/attitudes.

These concerns are valid, and can be addressed by a well-designed competence assessment program,
but there are still organizations who do not perform competency assessments against standards. It
seems a low priority task, probably due to the above suspicions, and:




a natural and well-documented resistance to any organisational change;
in many organizations it will be a new and untried process; and,
competence management being considered a HR process, rather than a business need and
safety requirement.

This can now change, as there are competency standards available, and easy competence assessment
processes documented.

6.

References

M Wright, D Turner, C Horbury, ‘Competence assessment for the hazardous industries’, Health
and Safety Executive Research Report 086. UK. 2003.
2.
T Vasey, ‘The emergence of examinations for British shipmasters and mates, 1830 – 1850’,
Durham University E-thesis. UK. http://etheses.dur.ac.uk/7567/1/7567_4632.PDF
3.
C H Dixon, ‘Seamen and the Law: An Examination of the Impact of Legislation on the British
Merchant Seaman's Lot, 1588-1918’, PhD thesis. University College London. 1981.
http://discovery.ucl.ac.uk/1317735/1/282305.pdf
4.
Anon., ‘Pipeline Transportation Systems for Liquids and Slurries’, American Society of
Mechanical Engineers. ASME B31.4-2016. New York, USA. 2016.
5.
Anon., ‘Oil and gas pipeline systems’. CSA Group. CSA Z662.Toronto, Canada. June, 2015.
6.
Anon., ‘Pipeline Safety Management Systems’, American Petroleum institute. USA. ANSI/API
Recommended Practice 1173. July 2015.
7.
M M Lombardo, ‘Career Architect Development Planner’, 3rd Edition. (‘The Leadership Architect
Suite’). January, 2000.
8.
Anon., 'Pipeline Personnel Qualification', American Society of Mechanical Engineers. ASME
B31Q-2016. New York, USA. 2016.
9.
Anon., ‘European Qualification Framework for Lifelong Learning’, European Parliament and
Council of the EU, 2008.
10. T Vander Ark, ‘Show What You Know: The Shift To Competency’, Forbes. 28th May, 2018.
https://www.forbes.com/sites/tomvanderark/2018/05/21/show-what-you-know-the-shift-tocompetency/#f1be0111a5b6
11. Anon., “UK-SPEC UK Standard for Professional Engineering Competence,” Engineering
Council, UK. Third edition. 2013. www.engc.org.uk.
1.

13

Pipeline pigging and integrity management conference, Houston, February 2019

12. Anon., ‘Competence Assessment and Verification Guidelines’, OPITO. September 2013.

http://www.opito.com/media/downloads/competence-assessment-and-verification-guidelines.pdf
13. Anon., ‘Standard Practice for Certificate Programs’, ASTM International. ASTM E2659-18. West

Conshohocken, PA, USA. 2018.
14. M Unger, P Hopkins, ‘The Lost Art of Mentoring’, World Pipelines, December, 2015.
15. Anon., 'Conformity assessment — General requirements for bodies operating certification of

persons', International Standard. ISO/IEC 17024. Second Edition. 2012.
16. Anon., ‘Competency Self-Assessment Worksheet User Guide’, APEGA. Canada. November 2016.

https://www.apega.ca/apply/work-experience/competency-self-assessment-worksheet/
17. J Kruger, D Dunning, ‘Unskilled and unaware of it: how difficulties in recognizing one’s own

incompetence lead to inflated self-assessment’. J Pers. Soc/ Psychol. Dec. 77 (6): 1121-1134.
18. Anon., ‘Competency Framework’. Institution of Gas Engineers and Managers. IGEM/TD/102.

Communication 1761. June, 2012.
19. M Unger, P Hopkins, ‘'Competency’ in Engineering’, 28th International Pipeline Pigging and

Integrity Management Conference Houston, USA, February 8-11, 2016.
20. M Unger, P Hopkins, ‘A Qualification Route Map for the Pipeline Industry’, Pipeline Pigging &

21.

22.
23.

24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.

Integrity Management Conference. 27 February 2017 to 2nd March 2017. George R. Brown
Convention Centre, Houston, USA.
M Unger, P Hopkins, ‘Competency Standards for the Pipeline Industry’, 12th International
Pipeline Conference, IPC 2018. Calgary, Alberta, Canada. American Society of Mechanical
Engineers. Paper IPC2018-78477. 2018.
M Unger, P Hopkins, ‘The Competency Standard Manual for Pipeline Integrity Management’,
Journal of Pipeline Engineering. September, 2018.
C Harvey et al, 'APGA’s Pipeline Engineers Competency Framework – a Fully Fledged
Framework with International Appeal’, APGA Convention and Exhibition. Perth, Australia.
2016. Also, Anon., ‘APIA Pipeline Engineer Competency Standards’, Australian Pipeline
Industry Association. Revision A. 2010. http://www.apga.org.au/training/files/2012/05/APGACompetency-Standards-Onshore-MASTER-List-26052016.pdf.
Anon., ‘UK-SPEC UK Standard for Professional Engineering Competence’, Engineering Council,
UK. Third edition. 2013. www.engc.org.uk.
http://www.opito.com/media/downloads/competence-assessment-and-verification-guidelines.pdf.
OPITO, the Offshore Petroleum Industry Training Organization.
Anon., 'Pipeline Personnel Qualification', American Society of Mechanical Engineers. ASME
B31Q-2016. New York, USA. 2016.
Anon., 'Competency Matrices', Society of Petroleum Engineers.
http://www.spe.org/training/competency.php
Anon., 'Subsea Engineering Competency Assessment Framework', Joint Industry Project
(members only), Wood Group Kenny.
http://www.ukmarinealliance.co.uk/sites/default/files/Bev%20Mackenzie%20MASRWG%20prese
ntation.pdf
Anon., 'Competence Assessment Portfolios', International Marine Contractors Association.
https://www.imca-int.com/core/competence-training/competence/assessment-portfolios/
Anon., 'UKOPA Competency Framework Document'. UK Onshore Pipeline Operators,
UKOPA/2002/0076. September 2002. http://www.ukopa.co.uk/pdfs/UKOPA-02-0076.pdf
B S Bloom et al, 'Taxonomy of educational objectives: The classification of educational goals'.
Handbook I: Cognitive domain. New York: David McKay Company. 1956.
L W Anderson, D R Krathwohl, ’A taxonomy for learning, teaching, and assessing: A revision of
Bloom's taxonomy of educational New York. Longman. 2001.
M Unger, P Hopkins, ‘What is a ‘Subject Matter Expert’?’, The Journal of Pipeline Engineering,
Volume 16, No. 4, Fourth Quarter. 2017.
http://phmsa.dot.gov/staticfiles/PHMSA/DownloadableFiles/Files/Pipeline%20Training/5_OQHis
tory.pd

14

Pipeline pigging and integrity management conference, Houston, February 2019

35. J. Holt, S. A. Perry, ‘A Pragmatic Guide to Competency: Tools, Frameworks and Assessment’,

BCS, The Chartered Institute for IT. Published by British Informatics Society Limited, UK.
2011. Also www.incose.org.
36. Anon., ‘Guidelines for Competency Management Systems for COMAH Sites’, cogent. July 2012.
www.cogent-ssc.com.
37. Anon., ‘Guidelines for Competency Management Systems for Downstream and Petroleum Sites’,
cogent and UKPIA. Version 1 published June 2011. http://www.cogentssc.com/Publications/CMS_Web_Version.pdf.
38. Anon., ‘HID Specialised Industries Unit 3 (SI3) Pipeline Integrity Management Delivery Guide
for Onshore Pipelines’. UK Health and Safety Executive.
http://www.hse.gov.uk/pipelines/delivery-guide-onshore-pipelines.htm.

15

